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A structure of war-related traumatic
maxillofacial injuries in Ukraine:
a retrospective monocentric study

Abstract. Background. The full-scale Russian invasion of Ukraine which began in February 2022 has been ac-
companied by significant humanitarian and medical challenges, linked to a high number of civilian and military
casualties as well as the Ukrainian clinicians’ lack of experience in diagnosis and treatment of gunshot and blast
injuries. Alongside the rapid adaptation of civilian and military medical facilities to the new working conditions and
involvement of a high number of international medical missions, one of the key priorities of the Ukrainian healthcare
system has been the creation of centers of excellence in the area of war trauma. One example of such a facility is
Superhumans Center. The objective of this study was to analyze the prevalence and nature of maxillofacial injuries
in patients who received care at the Superhumans Center for Plastic and Reconstructive Surgery. Materials and
methods. A retrospective monocentric study was conducted, evaluating demographics, etiology, and localization of
combat-related maxillofacial injuries and their combination with trauma of other organs and tissues. The obtained
results were compared with those of similar studies conducted in Ukraine and foreign countries that experienced
military conflict during the past 20 years. Results. Among the 215 reviewed cases, men constituted 97.6 %. The
military to civilian ratio was 29.7 : 1. Over 75.0 % of the casualties were younger than 44 years. Maxillofacial
blast injuries constituted 75.3 % of all cases, and gunshot injuries comprised 24.7 %. Most frequently (52.1 %), an
injury of the mandible or the surrounding soft tissues was present; injuries of the maxilla (27.4 %) and the zygo-
matico-orbital complex (23.7 %) were rarer. In 73.5 % of cases, concomitant injuries were present, most commonly
trauma of extremities and neurotrauma. Conclusions. Blast injury from different munition types is the main cause
of maxillofacial injuries, and the proportion of such injuries in the overall scope of traumatic injuries is consistently
high. The fact that 73.5 % of casualties with maxillofacial injuries have concomitant injuries, particularly of the
brain, suggests the urgency of need in the interdisciplinary approach to diagnosis and treatment of the aforementioned
segment of casualties.

Keywords: maxillofacial injuries; traumatic injuries; concomitant injuries

Introduction

Since February 2022 combat trauma remains a significant
issue in Ukraine with ongoing conflicts leading to a high num-
ber of injuries among civilians and military personnel. The
main challenges faced with the full-scale invasion of Russian
troops were significant number of patients with polytrauma,
limbs loss, cranio-maxillofacial trauma, nature and diversity
of the damaging factors (gunshot, blast, thermal, acoustic

etc.), lack of experience and protocols in the management of
military trauma, insufficient number of specialists in the field
of maxillofacial surgery, plastic surgery, microsurgery etc. [1].

From the very beginning of the military aggression
against Ukraine, three main areas of care have emerged:

— treatment of injured civilians/soldiers in Ukrainian
civil or military hospitals (with/without foreign specialists
involvement);
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— temporary hospitals in nearby countries (e.g., Poland);

— secondary reconstructive surgeries in hospitals abroad
[2—4].

At the same time, treatment of patients abroad was ac-
companied by a dozen of drawbacks, such as logistics (trans-
portation of patients with limited mobility), need for multiple
entrance (visa etc.), housing problem, language barriers,
prolonged patient absence from home which all together
negatively affected the psycho-emotional state of the patients
and their families [5—7].

In order to avoid the majority of above-mentioned prob-
lems in 2023 owing to huge support of Ukrainian and inter-
national governmental and non-governmental organizations,
philanthropists a state-of-the-art war trauma center “Super-
humans” was born from the urgent need to respond to the
devastating consequences of war [8].

Thus, the aim of this study is to analyze the prevalence
and characteristics of war-related injuries of maxillofacial
area through a retrospective analysis of “Superhumans” pa-
tient’s database and to compare them with similar data from
other investigations.

Materials and methods

A search of the literature over the past 20 years was con-
ducted in the scientometric medical databases SciVerse,
PubMed-NCBI, Medline, CochraneLibrary, EMBASE,
and ResearchGate using the keywords: “war-related maxil-
lofacial injuries”, “combat maxillofacial injuries”, “head and
neck combat injuries”, “gunshot facial injuries”, “blast facial
injuries”, and “combat facial wounds”. A total of 70 sources
in English and Ukrainian were analyzed, from which those
related to the structure of maxillofacial injuries during war-
fare were selected.

An analysis of medical records of 215 patients of the Su-
perhumans Center for Plastic and Reconstructive Surgery
between March 22, 2024, and September 22, 2025, was con-
ducted. The inclusion criteria were: a recorded injury to the
cranio-maxillofacial area; a filled out online application form
or registration via the call-center; an available X-ray of the
cranio-maxillofacial region (OPG, CBCT, MSCT); a signed
diagnostics and treatment informed consent form.

The following criteria were considered: age, gender, so-
cial status (military or civilian), etiology (gunshot, blast in-
jury, including injury caused by fragments of mortar shells,
mines, missiles, bombs, or drones).

During the examination of the maxillofacial region, the
localization of the injury was determined (maxilla, mandible,
cranio-maxillofacial region, orbit, nose, alveolar processes),
as well as the presence of bone defects and abnormalities,
oro-antral or oro-nasal communications.

The presence of concomitant injuries involving the or-
gans of the maxillofacial region and the brain, chest, abdomi-
nal cavity, and limbs was also assessed, as well as the presence
of combined injuries (burns, etc.).

Statistical analysis was performed using SPSS version
19.0 (IBM Corp.).

Results
Among 215 cases, 97.6 % of the patients were men, 2.4 %
women. The military to civilian ratio was 29.7 : 1. The age of

Table 1. Demographic characteristics of the injured

persons
Male 210 (97.6)
Sex
Female 5(2.4)
15-24 18 (8.4)
25-44 144 (67.0)
Age
45-59 48 (22.3)
60-74 5(2.3)
: Military 208 (96.7)
Social status —
Civilian 7 (3.2)

the patients ranged from 19 to 65 (38.2 = 9.9). The demo-
graphic characterization of the casualty, including the age
distribution as per the WHO classification is provided below
in Table 1. The blast injuries constituted 75.3 % of all trauma;
gunshot — 24.7 %.

Isolated injuries of the maxillofacial area were diagnosed
in 57 (26.5 %) of the cases. Injuries of the maxilla were ob-
served in 59 (27.4 %) cases, and 40 (18.6 %) had concomitant
bone defects, and 23 (10.7 %) of them had persistent oro-na-
sal or oro-antral communications. In 30 (13.9 %) of the pa-
tients injuries of the maxilla were combined with mandibular
fractures; 11 (5.1 %) had injuries to the soft tissues and bony
structure of the nose, 10 (4.6 %) — injuries of the zygomati-
co-orbital complex. 16 (7.4 %) casualties had massive injuries
of the midface, including the maxilla, zygomatico-orbital
complexes, orbits, and nose.

Injuries of the zygomatico-orbital complexes were ob-
served in 51 (23.7 %) patients, nose tissue — in 66 (30.7 %).
64 (29.6 %) of the examined patients reported visual distur-
bances, ranging from decreased or lost vision, diplopia, and
impaired ocular motility to complete loss of the eye due to
injury or enucleation.

Mandibular fractures with associated soft tissue injuries
were found in 112 (52.1 %) of the patients, with 25 (11.6 %) of
them exhibiting bone defects. The distribution of mandibular
injuries by location is shown in Fig. 1.

In 10 (4.6 %) of the injured, injuries to the mandible
were combined with nasal injuries, in 7 (3.2 %) — with frac-
tures of the zygomatic-orbital complex, and in another 10
(4.6 %) — with injuries to the zygomatic-orbital complex,
orbits and nose.
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Figure 1. Distribution of mandibular fractures
according to anatomical location
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Figure 2. Concomitant damage to organs and systems in patients with maxillofacial injuries

In 158 (73.5 %) of the injured, concomitant injuries to
other organs and systems occurred, among which neurosur-
gical lesions and injuries to the extremities prevailed (Fig. 2).

In 15 (6.9 %) of the cases the maxillofacial injuries were
combined with burns of the face or of the extremities.

Discussion

A literature search on the specifics of maxillofacial inju-
ries during active hostilities that took place globally over the
past three decades revealed a fairly large number of them.

One of the largest studies was published by Ukrainian
researchers who analyzed the medical records of 415 patients
in 6 civilian and military hospitals in Kyiv between February
2022 and February 2024 [9]; the demographic indicators
of the casualty fully correlated with the results of our study.
Thus, if the proportion of men and women in our study was
97.6 and 2.4 %, then in the work by Kyiv colleagues — 96.9
and 3.1 %, respectively. The average age of the wounded
in our study was 38.2 £ 9.9 years, and in the work of Kyiv
researchers — 38.4 + 10.2 years.

In a retrospective study by Nigerian researchers who ana-
lyzed medical records from a military hospital in Yaba, Ni-
geria, where victims of the Liberian civil war were admitted
from 1991 to 1997, all of them were male, and the average age
of the injured was 27 years [10]. According to the Israeli Na-
tional Trauma Registry, which included victims of the Sec-
ond Lebanon War in the summer of 2006, the average age of
patients with maxillofacial injuries was 25.5 = 5.7 years [11],
and in a study by Tunisian researchers who analyzed 56 ca-
ses of wartime face and neck injuries during 2010 to 2014,
the average age of the injured was 29 years [12]. According
to Arab researchers who analyzed the pattern of injuries in
the Yemeni civil war, the average age of those injured in the
maxillofacial area was 27.5 £ 7.6 years [13]. The average age
of victims during military anti-terrorist operations in Turkey
during 2015—2016 was also 28.7 years, and all the injured
were male [14]. In another study by Arab scientists on ma-
xillofacial injuries among children and adolescents involved
in the civil conflict in Yemen, the average age of the injured
was 17.3 £ 2.7 years, and the male-to-female ratio was 71 : 1
[15]. The work of Syrian authors who studied the features of
maxillofacial injuries among civilians during the war in Syria
(2012—2015) indicates that the age of the victims ranged from
16 to 27.5 years, of whom 88 % were men and 12 % were
women [16].

Analysis of medical documentation of the Libyan medi-
cal hospital in Misrata during 2011 revealed that out of 154

wounded during hostilities, 94.8 % were men, and 5.2 %
were women [17].

According to our observations, isolated maxillofacial in-
juries occurred in 26.5 % of the examined, in publications
of other Ukrainian researchers — 18.0 [9] and 16.9 % [18].
American scientists, based on the analysis of 5,227 cases of
injuries in the wars in Iraq and Afghanistan during 2002—
2019, indicate a share of isolated injuries to the maxillofacial
area of 14.2 % [19]. Information from the registry of injured
people in Iraq and Afghanistan during 2005—2009, analyzed
by other American scientists, indicates isolated injuries to
the head and neck in 28.1 % of cases [20], and an analysis of
medical documentation from the medical center in Ramstein
(Germany), where victims from Iraq and Afghanistan were
evacuated, indicates a share of isolated injuries to the head
and neck of 21.0 % [21].

Interestingly, the distribution of facial bone fractures by
location in our study was almost completely correlated with
the statistical information of other Ukrainian researchers.
Thus, if in our work the proportion of fractures of the maxilla
was 27.4 %, the zygomatic bone — 23.7 %, the mandible —
52.1 %, then in the work of O. Prysiazhniuk et al. [9] — 23.1,
29.3 and 56.1 %, respectively.

Explosive injuries of the maxillofacial region (including
injuries from fragments of shells, mines, rockets, bombs or
drones, construction materials) in our study amounted to
75.3 %, which is fully correlated with the results of studies on
victims in the wars in Iraq and Afghanistan — 74.4 [20], 78.0
[22], 84.0 % [23], Libya — 75.3 % [17], but somewhat different
from the results obtained by other Ukrainian researchers —
87.2 % [9]. In contrast, in the study of Arabian researchers, the
proportion of explosive injuries of the maxillofacial region was
only 48.6 % [13], and in the British — 61 % [24].

In our study, 158 (73.5 %) of those wounded in the maxil-
lofacial region had concomitant injuries to other organs and
systems, among which injuries to the brain (38.0 %) and
limbs (21.5 %) prevailed. The publication of our colleagues
from Kyiv notes, that the most common injuries among the
victims were combined injuries to the maxillofacial region
and limbs (60.8 %), less often — to the maxillofacial re-
gion and brain (39.4 %) [9]. American researchers indicate
combined injuries to the maxillofacial region and brain in
64.0 % of those wounded in Iraq and Afghanistan during
2004—-2010 [25].

According to the Royal Centre for Defence Medicine
(Birmingham, UK)), where British servicemen who partici-
pated in the armed conflicts in Iraq and Afghanistan were
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treated, injuries to the maxillofacial area were most often
combined with injuries to the upper limb (39 %), lower limb
(31 %), less often to the chest (26 %) and brain (24 %) [24].

According to reports from other Ukrainian specialists,
head and neck injuries are more often combined with injuries
to the upper limb (53.08 %) than with injuries to the lower
limb (46.92 %) [26].

According to American military medics, polytrauma
(multimorbidity), which often occurs as a result of blast in-
juries, is one of the significant factors that negatively affects
the quality of life of patients and the possibilities of their
medical and social rehabilitation [27]. A similar opinion is
expressed by other American researchers, focusing on such
consequences of blast trauma as comminuted facial fractures,
barotrauma-induced sinus ruptures, thermal and chemical
burns [28].

In general, most analytical publications focus on blast
trauma as the main cause of severe injuries to the face and
neck [20, 22, 24, 29-32].

Conclusions

The conducted study supplements the existing literature
information regarding the features of maxillofacial injuries
during military operations and is consistent with the data of
other similar statistical studies conducted both in Ukraine
and in countries of near and far abroad. Blast trauma from
various types of weapons is the main cause of maxillofacial
injuries, the share of which in the overall structure of trau-
matic injuries of wartime is consistently high. The presence
of 73.5 % of those wounded in the maxillofacial area of
combined injuries of other organs and systems, in parti-
cular the brain, indicates the need for a multidisciplinary
approach to the diagnosis and treatment of this category
of casualties.
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CTpYKTYpQ 60MOBMX TPABMOATUYHUX YLLKOAIKEHD LLLEAENMHO-AULbOBOI AIASHKM B YKPAQTHi:
PEeTpOCNEeKTUBHE OAHOLLEHTPOBE AOCAIAXKEHHS

Pesrome. Axmyaavnicms. IloBHOMacIITaGHE pOCiiiCbKE BTOP-
THEHHS B YKpaiHy, sIKe po3mnodanocs B moTtoMy 2022 poky, cy-
MPOBOKYBAJIOCS 3HAUHUMU TYMaHITApHUMU i MEIUYHUMMU BU-
KJIMKaMM, TOB’SI3aHUMU 3 BEJIMKOIO KiJTbKICTIO MOCTPaXKaaJInX
cepell LIMBUIBHOTO HACEJIEHHS i BilCbKOBUX, 8 TAKOX HEOCTATHIM
IIOCBiTOM YKPaiHCHKMX KJIIHILIMCTIB y JiarHOCTUIII Ta JiKyBaHHi

BOTHEIAaJIbHUX i BUOYXOBUX MopaHeHb. [Topsin 3i mBuIKOIO anamn-
TaLi€I0 UBUIBHUX Ta BiICBKOBUX MEIUYHUX 3aKJIaIiB 10 HOBUX
YMOB POOOTHU i 3aJlydeHHSIM BEJIMKOI KiJIbKOCTi MiXKHapOIHMX
MEIUYHUX MiCili OTHUM i3 KJIIOYOBUX MPIOPUTETIB YKPaiHCHKOT
CHCTEMU OXOPOHU 3I0POB’SI CTAJIO CTBOPEHHSI IIEHTPIB ITEPEIOBO-
T'0 IOCBimy B Tajty3i 60ii0BOi TpaBMM, HaIpUKIIan ¢hoHay Superhu-
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mans. Mema: ipoaHaizyBaTH IMTOIIMPEHICTh i XapakKTep IIeIern-
HO-JIML[bOBUX YIIKOKEHbD Y MALIIEHTIB, SIKi OTPUMYBAIX MEIUYHY
norioMory B LIeHTpi mIacTUYHOI Ta peKOHCTPYKTUBHOI Xipypril
Superhumans. Mamepiaiu ma memoou. I1poBeieHO PeTPOCIIEK-
TUBHE OJHOLIEHTPOBE MOCIIKEHHS, ¥ SIKOMY OLIIHIOBAJIA IEMO-
rpadivHi MOKa3HUKHU, €TiOJIOTIIO i JIoKaji3alilo 60MOBUX TpaBM
ILIeJIEITHO-TUIILOBOI IUISHKI Ta X MOEAHAHHS 3 TPAaBMaMM iHIINX
opratiB i TkaHuH. OTpUMaHi JaHi MMOPiBHIOBAJIN 3 pe3yJbTaTaMu
AHAJIOTIYHUX JOCIIKEHb, TPOBEIEHUX B YKpaiHi Ta 3apy0ixKHUX
KpaiHax, SIKi TIepeXXWIN BiliCbKOBI KOH(MIIIKTH ITPOTATOM OCTaHHIX
20 pokiB. Pesyavmamu. Cepen 215 npoaHaaizoBaHUX Malli€EHTIB
40J10BiKiB 6ys10 97,6 %. CriBBiIHOIIEHHS BiliChKOBOCTY>KOOBIIiB
Ta uMBiaIbHUX — 29,7 : 1. IMonan 75,0 % mocTpaxnaiux Oyau
MoJIoAIMMH 3a 44 poku. BubyxoBi mopaHeHHSI IIeJIEITHO-INIIBO-
BOI IISTHKY cTaHOBWIM 75,3 % ycix BUMAKiB, a BOTHeNaIbHI —

24,7 %. Haituactinie (52,1 %) BUSIBIISITN YITKOIKEHHS HYKHBOT
1IeJieny ab0 HaBKOJMIIHIX M’ SIKUX TKaHWH; piflle TparIsuInucs
TpaBMU BepxHbOI 1menenu (27,4 %) ta Buiauiie-opoiTaIbHOTO
komrutekey (23,7 %). Y 73,5 % ocib6 npucyTHi MO€THAHI Y-
KOIXKEHHsI, HallyacTillle — TpaBMU KiHIIIBOK i HEPOTPaBMMU.
Bucnosxu. BubyxoBi TpaBMU, 3yMOBJICHI Ji€l0 Pi3HUX TUITIB OO€E-
MPUIIACiB, € OCHOBHOIO MPUYMHOIO HIEJEMHO-JIUIbOBUX YIIKO-
JI>KeHb, a YacTKa OCTaHHIX y 3arajibHiil CTpYKTYpi TpaBMaTUUHUX
VIIKO/KEHb 3aIMIIAEThCST CTaOIbHO BUCOKOW0. Toit (akT, 1o
73,5 % nocTpaxaanux i3 MieJemHO-TULIbOBUMU TTOPAHEHHSIMU
MalOTh CYIyTHI TPaBMM, 30KpeMa rOJIOBHOTO MO3KY, CBITYUTD PO
HarajibHy noTpedy B MiXXIMCLUILTIHAPHOMY MiAXOi 10 AiarHOC-
TUKM i1 JIIKyBaHHSI 3a3HAYeHOI KaTeropii XBOpUX.

Koro9oBi cj10Ba: wenenHo-1mMb0Bi TpaBMU; TPABMATUYHI YILIKO-
JDKEHHST; CYIyTHI TPaBMU
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A two-center evaluation of the effect
of classification type on the reported incidence
of mandibular condyle fractures

Abstract. Background. Since there is no ideal classification of mandibular condyle fractures, there have been several
attempts to make this issue clearer for clinicians as well as facilitating communication. In 2018, new classification
including improved arrangement of the reference lines was introduced. The aim of the study is to present a two-center
evaluation of the effect of different classification types on the reported incidence of mandibular condyle fractures in
a five times larger research sample than previously. Materials and methods. Two classification types were validated
using a series of 431 cases from Ukrainian and Polish databases. Information was obtained from clinical notes and
computed tomography scans of each patient using a standardized data collection form, then statistical analysis was
performed. Results. It was noted that the difference between classifications result varied more in Ukraine than in
Poland (p < 0.01), thus, Ukrainian data may be more susceptible to AO & SORG & IBRA classification complexities.
In Poland, 2018 Kozakiewicz scheme is probably better recognizable, whilst in Ukraine it may significantly improve
the representation of mandibular neck fractures in epidemiological descriptions. Conclusions. At the moment, both
the AO & SORG & IBRA and Kozakiewicz classifications are equally effective, but the meaning of an established

diagnosis is slightly different in each of them due to localization of reference lines.
Keywords: mandible condyle; fracture; frequency, epidemiology, classification

Introduction

Taking into account that in 2017, there were an estimated
7.5 million new cases of facial fractures and most of them are
concentrated in Europe [1], it seems to be critical for health-
care systems to enable adequate access to care and treatment.
To provide a reproducible documentation and treatment
scheme, it is essential for clinicians to communicate in easy
and transparent way. It is becoming increasingly common
for medical centers to specialize in separate procedures,
so patients with difficult fractures may require treatment
at a different center than the one to which they originally
presented. Specific nomenclature used by various doctors
may accelerate and facilitate their treatment process, which
stresses the need for unification of the language used by pro-
fessionals. During last century, clinicians around the world
have been debating about treatment options for mandibular
condyle fracture [2—14], as well as about different classifica-

tion proposals [15—20]. However, even though mandibular
fractures were initially described as long ago as 1650 BC by
Egyptians [21], there still has not been found an ideal way
to classify them. It may cause a significant diagnostic and
therapeutic problem especially taking into consideration, that
basing on 2023 study [22] 45 % of all mandible fractures can
be associated with mandibular condyle (54 % of them with
condylar base, 16 % with neck, and 34 % with head).

For the time being (Fig. 1), world’s most recognizable
classifications are based on the Strasbourg Osteosynthesis
Research Group [23] and Arbeitsgemeinschaft fiir Osteo-
synthesefragen (AO) systems [24]. In 2018, new classification
including different arrangement of the reference lines was
introduced [20].

It is noticeable that clinicians have difficulty especially
detecting fractures of the neck of the condyle. According to
the horizontal classification lines, a fracture of the base of the
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Figure 1. Comparison of definition of two classifica-
tions of fractures in mandible condylar region: 1 —
AO-SORG-IBRA classification; there is no determined
lower border of basal fracture in this classification;
2 — Kozakiewicz’s 2018 classification (the introduction
of this classification was dictated by the clinical obser-
vation that the course of the fracture line in this region
is oblique, rather than horizontal. Thus, oblique guide
lines are easier to apply); below the most lower classi-
fication line, one can recognize a ramus fracture
Notes: B — region of condylar base fracture, L-N —
low-neck condylar fracture, H-N — high-neck condylar
fracture.

condyle is observed when 2/3 of the fracture line is located
above the classification line. The same fracture may become
a low neck fracture according to the oblique classification
lines (please note that in this classification, only 1/2 of the
fracture line must be above the classification line, Fig. 1, 2).

Taking into consideration clinical differences in classifi-
cations, the high prevalence of mandibular condyle fractures
and the relevance of its treatment [25, 26], the aim of the
study is to present a retrospective two-center evaluation of

the effect of different classification types (dichotomously)
on the reported incidence of mandibular condyle fractures
on a five times larger sample than in 2018.

Materials and methods

Data were collected retrospectively from 431 patients
who were seen at the Department of Oral and Maxillofacial
Surgery of two centers — Department of Maxillofacial Sur-
gery of Medical University of Lodz, Poland, and Depart-
ment of Maxillofacial Surgery and Innovative Dentistry,
Bogomolets National Medical University, Kyiv, Ukraine.
Information was obtained from clinical notes and computed
tomography scans of each patient using a standardized data
collection form.

The inclusion criteria were patients who presented the
diagnosis of mandibular condyle fracture. The exclusion
criteria were patients with mandibular fractures without in-
volving the condyle or lack of entire medical documentation.

Fractures were analyzed in RadiAnt software (www.
radiantviewer.com/en/, access date March 23, 2025) ac-
cording to:

1. Classification System for Condylar Process Fractures
by Kozakiewicz;

2. AOCMF Level 3 Classification System for Condylar
Process Fractures by Neff et al.

Statistical analysis was performed in Statgraphics Cen-
turion 18 (Statgraphics Technologies Inc., The Plains, VA,
USA). A p value of less than 0.05 was considered statistically
significant. One-way analysis of variance and independence
x* test were done.

Results

A total of 431 patients with mandibular condyle fractures
were evaluated — 247 from Polish and 184 from Ukrainian
database, which is respectively 57 and 43 % (Fig. 4, Table 1).

Considering compatibility of AOCMF Level 3 Classifi-
cation System for Condylar Process Fractures by Neff et al.
with Classification System for Condylar Process Fractures by
Kozakiewicz, it was discovered that 3.36 % of diagnoses were
not compatible between both classifications (Fig. 5).

Figure 2. An example illustrating how the same frac-

ture can be classified as a condylar base fracture

according to the AO classification and as a low-neck

condylar fracture according to the Kozakiewicz’s clas-
sification

Figure 3. Another example illustrating how the same

fracture can be classified as a condylar base fracture

according to the AO classification and as a low-neck

condylar fracture according to the Kozakiewicz’s clas-
sification

Tom 3, N2 1, 2026

www.mif-ua.com, https://maxopht-journal.com 13


http://www.radiantviewer.com/en/
http://www.radiantviewer.com/en/

OpuriHaAbHI AOCAiAXeHHs / Original Researches

Table 1. Frequency for condylar fracture
by country, n (%)

Area of the
s | o | o | o

Head 98 (22.74) 24 (5.57) 122 (28.31)
High neck 17 (3.94) 9(2.09)  26(6.03)
Low neck 24 (557) 10(2.32) 34 (7.89)
Basal 108 (25.06) 141 (32.71) 249 (57.77)
Total 247 (57.31) 184 (42.69) 431 (100)

It was noted that the difference between classifications
result varied more in Ukraine than in Poland (%> = 6.6,
p < 0.01), thus, Ukrainian data may be more susceptible to
AO & SORG & IBRA classification complexities. In Poland,
2018 Kozakiewicz schema is probably better recognizable,
whilst in Ukraine it may significantly improve the repre-
sentation of mandibular neck fractures in epidemiological
descriptions.

The other relevant group of condyle fractures is the one,
where there are multiple fractures lines, hence they cannot
be simply classified by any classification nowadays. Those
are comminuted fractures or avulsive injuries (Fig. 6). Most
of them were fractures with shortening of the mandibular
ramus.

Discussion

The modern lifestyle, the ability to move around in even
faster vehicles, and the relentless level of violence make facial
fractures continue to be one of the main concerns of maxil-
lofacial surgeons [27]. The incidence of facial fractures was
approximately 10.7 million cases in 2019, which was almost
one seventh of bone fractures globally [28]. Hence, there
is still a need for classification system of trauma that allow
for more effective clinical communication and support for
decision making when formulating treatment plans [29, 30].

The problem with applying a specific classification is not
unique to maxillofacial surgery, but occurs in many fields of
medicine [31].

The multitude of different systems contributes to a lack
of universality. Further difficulties may include high interob-
server variability [32, 33] or the complexity of clinical cases.

In 2018 new classification for the mandibular condyle
fractures was introduced [20] due to observed surprising-
ly low number of condyle neck fracture classified. It was
assumed that new reference lines would be more suitable
since they would mirror the natural clinical fracture lines
run (i.e. oblique). During this study, authors wanted to verify
that hypothesis on 5 times bigger group (431 versus 84 cases
respectively). Considering that more than 36 % of fractures
that are hard to classify were “P” fractures (fractures with
shortening of the mandibular ramus), one can assume that
if it was possible to verify and classify all of the cases, the
differences between different classifications could be even
higher than it was indicated.

Proper classification of diseases is crucial for several next
key reasons. Correct classification ensures that patients re-
ceive the most appropriate and effective treatments for their
condition. A multiplicity of classifications and misclassifica-

Head Country
W Poland
High neck Ukraine
Low neck
Basal
T T T T 1 0/0
0 10 20 30 40

Figure 4. Basic frequency of recorded fractures
of mandible condyle (according to Kozakiewicz)

Compatibility
B No Yes

Poland

Ukraine

T T T T T 1 %

0 10 20 30 40 50 60

Figure 5. Frequency for country by compatibility
of both classifications (1.03 % of Polish cases and
2.33 % of Ukrainian cases were classified as different
fractures depending on the classification applied)

Head Fracture type
mP M

High neck
Low neck
Basal
Unrecognized

T T T T 1 o/u

0 10 20 30 40

Figure 6. Frequency for condyle fracture frequency by

type (according to Kozakiewicz): P — with shortening

of the mandibular ramus; M — without shortening of

the mandibular ramus. Unrecognized means commi-

nuted fractures or avulsive injury in that anatomical
region

tion could lead to the wrong treatment being administered,
which may worsen the condition or cause harmful side effects
like for example the need of reoperation [34].

Basing on 2023 research [22], among mandibular con-
dylar process fractures, the majority are fractures of the base
(54 %), the second most common is a fracture of the man-
dibular head (34 %), and the rarest is a fracture of the neck
(16 %).

Even though 16 % may not seem to be a significant num-
ber, there is a clinical need to differentiate between low- and
high-neck fractures since both of them should be treated
using different materials and methods [35]. Long compres-
sion screws [36] or slim profile plates can be successfully
applied to high neck fractures, while wider plates should be
used during treatment of low neck fractures [37]. Taking into
consideration that 3.36 % of condyle fracture diagnoses here
were not compatible between both classifications, it can be
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assumed that 3.36 % of patients could have been treated in
another or maybe more accurate way. This few percent de-
termines that the diagnosis of low-neck fractures disappears
(from AOCMF Level 3 Classification System for Condylar
Process Fractures) because they are classified as base frac-
tures, and the diagnosis of high-neck fracture disappears be-
cause almost all of them are classified as type C mandibular
head fractures [20]. In the latter case, probably because both
fractures can be fixated with long screws. Then less inqui-
sitive surgeons establish the diagnosis (postoperatively) that
all fractures osteosynthesized with long screws are fractures
of the mandibular head. They do not take into account the
actual course of the fracture line.

Correctly determining the type of fracture is essential for
proper treatment. This is especially true for the mandibular
neck fractures, where narrow dedicated plates are needed. And
in high neck fractures, even non-standard plates or long po-
sitioning screws are required [36]. This is due to the nature of
this part of the mandible characterized by small dimensions of
thin bone. And to make matters even more difficult, there are
significant stresses (load bear) during physiological activities
such as biting and chewing [36]. So, the osteosynthesis here
must be extremely durable and very stable. The second issue
here is the anatomical structure of this region. Two clinico-
anatomical variants are identified: slender and squat condylar
processes [38]. If one diagnoses a patient with a squat condyle,
the matter is easy. In fractures in such a patient, the condylar
process is wide enough that almost any osteosynthesis plate
can be used. However, in patients with a slender-type condyle,
the choice of fixing material will be limited considerably. It is
better for the patient if the surgeon knows this already at the
diagnosis stage, rather than at the fixation stage.

A separate category of specific diagnoses is mandibu-
lar head fractures. Many of these remain undiagnosed [22]
which most often significantly degrades the stomatognath-
ic system at a later period [39]. Or the correct diagnoses
are made with a delay of several weeks, which makes the
already difficult osteosynthesis in this region impossible.
Such patients end up in the osteotomy treatment group or
immediately for total alloplastic temporomandibular joint
replacement [26]. These are extensive and higher-risk sur-
gical procedures that could be avoided by making a correct
diagnosis in the first day after the injury.

The new classification approach makes it possible to talk
about actually existing fracture numbers and helps to solve
not only medical but also administrative treatment problems.
Governments and health organizations use disease classifi-
cation and health monitoring to develop public health po-
licies and allocate funding or resources [40]. More accurate
classification promotes research and development targeted
at specific needs when introducing new tools [41]. It also
enables medical centers to be more prepared for treatment by
ensuring that the medical workforce is properly targeted —
both on the education and supply side. New generation of
maxillofacial surgeons should be educated not only how to
treat the most common fractures, but also how to operate
on the most difficult ones. When it is about supply side — to
avoid the financial burden, hospitals should be prepared with
proper amount of specific tools (for example specific plates
for different fracture types).

Osteosynthesis is a simple (biologically primitive) treat-
ment that has its own disadvantages related to the metals used
[42—46]. If one must do it, then one should perform these
fixations basing on the appropriate indications. Proper diag-
nosis will ensure the fulfillment of these indications.

Unquestionably, the limitation of the study is that the
presented results are based on only two-center study, whilst
diseases need to be classified consistently for global compa-
risons. This allows for accurate reporting to international or-
ganizations, such as the World Health Organization (WHO),
and supports global health initiatives [47]. The study was
conducted by multiple researchers, which may also increase
the possibility of human origin bias.

The advantage of the research is that the sample size has
been five times larger than in pilot study in 2018 when new
classification was proposed.

Conclusions

The classification used has an impact on the outcome of
the diagnosis. The authors estimate that it is not as major as
it seemed before this analysis was performed, yet even small
improvements in the description of the classification reali-
ty help in understanding the problem, developing bonding
materials for all types of fractures, and improving patient
treatment outcomes by reducing, for example, the number
of complications.

For the time being, until further studies are performed
on an even larger scale, in more medical centers, it can be
assumed that both AO/SORG/IBRA and Kozakiewicz’s
classifications are equally effective. From the clinical per-
spective, classification including oblique lines appears
to be easier and more appropriate for fractures that are
clinically observed in patients. It should also be noted that
despite the equal nomenclature of particular diagnoses,
the meanings of each term are slightly different in the two
classifications.

Sometimes a lot of effort is required to achieve a small (in
statistics) but huge (in individual patient’s life) improvement.
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2 HauioHanbHu MeanyHu yHiBepcuteT imeHi O.O. boromMonsLsi, M. Kuis, YkpaiHa

3 Akaaemiss AobpobyT, M. Kui, YkpaiHa

ABOLIEHTPOBA OLiHKA BNAUBY TUMY KAACU®IKaLLT
HQ YOCTOTY NePEeAOMiB BUPOCTKA HUXKHBOT LLieAenu

Pesome. Axmyaavnicms. Ockinbku ineanbHol kiaacudikaiii
nepeaoMiB BUPOCTKA HUXKHBOI 1IeJeNu He iCHYe, OyJ0 3miil-
CHEHO KiJibKa crpo0 3poOUTH 11e TUTAHHST 3PO3YyMITIITAM TSI
KIIIHIIMCTIB, a TAKOX MOJIETIIUTY KOMYHIKaIlil0o MiXX HUMMU.
YV 2018 poui 3ampoBaaxkeHO HOBY KiaacHu(ikalliio 3 yIocKoHaje-
HUM PO3TalllyBaHHSIM pedepeHTHUX JiHill. Mema: mpeaCcTaBUTU
NBOLIEHTPOBY OLIHKY BIUIMBY Pi3HUX TUMIB KJacuikallii Ha
3apeeCcTpPOBaHy YacTOTY MEPEIOMiB BUPOCTKA HUKHBOT IIeJIeTn
y BUOipIIi, sIKa B IT’SITh pa3iB OibllIa, HiXX y TMTOMepeIHbOMY T0CHTi-
IKeHHi. Mamepiaau ma memoodu. JIBa Tunu Kiacudikaiiii 6yao
BaJliIoBaHO y cepii 3 431 Bunaaky 3 yKpaiHCbKUX Ta MOJbCbKUX
0a3 maHux. IHGopMalilo oTpUMyBaIn 3 KIIHIYHUX 3aTUCIB i
KOMIT'IOTepHUX ToMorpadiii KOXHOTO TallieHTa 3a JOITOMOT0I0
CTaHAapTU30BaHO1 (hopMHU 300py NaHUX, MIiCJsI YOTO MPOBOAUIN

CTaTUCTUYHUI aHali3. Pe3yabmamu. YCTaHOBJICHO, 1110 Pi3HULS
B pe3yJbTaTax Kiaacudikaliil Oysa 6i1b1I1 BUpaXKeHOoIo B YKpaiHi,
Hix y [Moabwii (p < 0,01); oTxe, yKpaiHCBKi AaHi MOXYTb OyTH
OIITBII YYTIUBUMU 00 cKiIamHoIIiB Kiacudikaiiit AO, SORG ta
IBRA. V IMoabmi cxema Kozakiewicz 2018 poky, iiMOBipHO, €
OiJIbII BITi3HABAHOIO, TOMi SIK B YKpaiHi 11 3aCTOCYBaHHSI MOXe
CYTTEBO TIOJIITIITUTH TIPEICTaBJICHHS MTePETOMiB MK BUPOCT-
Ka HVDKHDBOI LIEJIENU B elTieMionoriyHux onucax. Bucnoexu. Ha
cpborofHi kinacudikaitii AO, SORG, IBRA ta Kozakiewicz € on-
HaKOBO e(EeKTUBHUMU, ajie 3HAYSHHSI BCTAHOBJIEHOTO JliarHO3y
NIEI0 BiIPi3HSIETHCS B KOXKHIl 3 HUX Uyepe3 pi3He po3TallyBaHHS
pedepeHTHNX JIiHi.

Ki11090Bi cJ10Ba: BUPOCTOK HMKHBOI IIEIENN; TIEPEJIOM; YaCTOTa;
ernizeMiofiorisi; Kiacudikarist

* Llert aBTOp Nomep, ane 3po6buB 3HA4YHUIA BHECOK Y L0 pOOOTY O CBOEI CMEpTi.
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[TOATQBCHKUN ACPIKABHUIN MEAMNYHWI YHIBEpCcUTET, M. [IOATABQ, YKpaiHaO

BrnAMB MeTOAUKU BUAOAEHHS
HUXXHbOTO TPETbOro MOASPA HO CTAH
NiICASeKCTPAKLINHOT POHU

Pe3tome. Axmyaavnicmo. Cyuachi menoenyii po3eumiy xipypiunoi cmomamono2ii Cnpamoeani Ha MiHimMizayiro
onepayiiHol mpasmu, CKOpOUEHHS MPUBAAOCMI 8MPYUAHHS, SHUNCCHHS PUSUKY YULKOOJNCCHHS CYOUH [ HEp8ié
ons onmumizayii npoyecie penapamueHoi pecenepauii nicasonepayiiiHoi panu ma npoitaKmuku yCKAaOHeHs
npu npogedenHi onepayii 6UOANCHHS Me3IaNbHO HAXUACHUX HUICHIX mpemix moaspie. Mema: npoananizyeamu
8NAUG BUKOPUCMAHHS NPOMOKONAY, 00N0BHEH020 XIPYPeiuHOI0 MemoOuKol0, wo 6a3yearacs Ha 6ioMexaHiuHo
00T PYHMOBAHOMY NONONCCHHT IHCMPYMEHMIB | pAUIOHANbHOMY OPMYBAHHI OnepayiiiHo2o 00CMYny, Ha KAIHi4-
HI 03HAKU 3G20€HHA AYHKU 8UOANEHO20 HUNICHbORO Mpembo2o Moaapa. Mamepiaau ma memoodu. [Iposedenuii
aHaniz cmawuy AYHKU 8U0ANeH020 3Y0a 8 NAYieHMI 3 Me3iANbHO HAXUACHUMU HUMICHIMU MpemiMu MOASpamu,
udaneHHs AKUX NpoedeHo 3a CMAHOApmMHO Ma agmopcvkor memoouxkamu. Pesyasmamu. Ha 1-uty 0o6y
nicasonepauyitinoeo nepiody cepeouiii NOKA3HUK CMAHY NICASeKCcmpaKkyitinoi panu é nayieumie 2-i (0cHo8HOI)
KAIHIYHOT epynu 66 cmamucmu4yHo 3Havyue 808iui MeHWUM, HidC Y npedcmasHukie 1-i (konmpoavHoi) epynu.
Ha 2-2y doby nicasonepauiiinoeo nepiody icmomunux 3min 0aH020 NOKA3HUKA He 8i03Ha4anu, 36epiearacs cma-
mucmuuno 3nauyua pizHuys. Cepeoniil NOKA3HUK 6 000X epynax 30inbutyeascs Ha 5-my 000y cnocmepedcenHs,
npome ui 3minu He 6yau cmamucmuyro 3nauyuumu. Ha 7-my 006y makooc 3apikcosano HesHauHe 30inbuleHHS
3A3HAUEH020 NOKA3HUKA, W0 8i0nogidano danum nonepeduix mepminie cnocmepedcenns. Ha 30-my doby 3a-
gixcosane icmomue 8ipoeione 3mMeHUIeHHA Ub020 NOKA3ZHUKA 8 000X epynax 3 00CASHeHHAM CIMAAUX 3HAYeHb Ha
60-my 0oby. Ha danomy emani cnocmepedicents He 610 CmMamucmuyHo 3Ha4ywoi pisHuyi Mixc NOKA3HUKAMU
OCHOBHOI ma KOHMPOAbHOT epynu. Bucnosku. 3acmocysanus npomokony, 00n08HeH020 XipypeiuHo MemoouKor,
wo bazyemoscsi Ha 0ioMexaHiuHO 06T PYHMOBAHOMY NONONCEHHI IHCMPYMEHMIE8 [ payioHaNbHOMY QOpMYEaAHHI
onepayiinozo 00CmMyny npu eKCmpaxyii Me3ianbHo HaXUAeHUX HUNICHIX Mpemix Moasapie, npueodums 0o cmamuc-
MUYHO 3HAYYW,020 NOAINUWIEHHS CIMAHY NICAAEKCMPAKUIUHOT paHu 8 panHi mepmMiHUu penapamushoi pecenepayii
3a 8idcymuocmi 3smin Ha 30-my 000y cnocmepedcenHs.

KnwouoBi cinoBa: nuscuiic mpemiii monsp; pemenyis 3y6a; eudarens 3y6a; nicasonepayiini yeKAaOHeHH:

Bctyn

ATUIIOBE BUIAJIEHHS IMITAKTHUX 1 TUCTOMOBAHUX HUX-
HiX TPeTiX MOJISIPIB 3aJIUIIAETHCS AKTYAIbHOIO MEITUYHOIO
i coliabHOIO MPOOJIEMOI0, OCKIJIbKM € HAa CbOTO/IHI OTHUM
3 HAMCKJTaTHIIIMX TpaBMaTUYHUX OTIEPaATUBHUX BTPYYaHb y
XipypriuHiii cromarojiorii [ 1, 2]. CKiagHicTb JaHOI TpodaeMu
00yMoBJIeHa K Tonorpado-aHaTOMiYHMMM, TaK i PyHKIIi0-
HaJIbHUMU OCOOIMBOCTSIMU, Ha TIEPIIIOMY MICIIi cepel HUX —
JIOKaJli3allisi HU>KHBOTO aJIbBEOJISIPHOIO HepBa, HASIBHICTD
KOHTPGOPCiB HUKHbBOI 1LIEJIETIH, IIIJTbHICTh 30BHIIIIHBOI KO-

coi JIiHi1, Tonorpado-aHaTOMIYHMIA 3B’SI30K MixK KOPOHKOIO
peTeHOBaHOTro 3y0a Ta NUCTAJbHOIO MOBEPXHEIO0 HUXKHBOI
1IesIenu. Yci BKa3zaHi 0COOIMBOCTI CIIPUSIIOTH 301IbIIIEHHIO
yacy orepaTUBHOIO BTPYYaHHS i MiABUIILYIOTh PU3UK PO3BUT-
KY YCKJIaITHEHb, SKMM JOCUTD YacTO BaXKO 3arooirtu [3—5].
IcHye 6arato mokaszaHb A0 BUAAJIEHHS TPETHOTO MOJISIpa,
aJie HAaWMOIIMPEHIIMMY TIPUYNHAMU € PELUIUBYIOUYNI
MePUKOPOHIT, OPTOAOHTUYHI TTOKa3aHHSI, Kapio3He ypa-
JKEHHSI, y TOMY YMCJIi CyCinHbOro 3yb6a, (hopMyBaHHS KiCTH,
HasIBHICTb 3y0a B IIITMHI TIepeoMy Tolno [6—8].
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Ha BimMiHy Bing cTaHmapTHOI oIlepailii BumajJeHHs 3y0a,
aTUIIOBE BUJAJICHHSI Me3iabHO HaXWICHUX HUKHIX TPETiX
MOJISIPiB Bil3HAYAETHC SIK CKIIAMHICTIO, TaK i Oararoerar-
HICTIO, 1110 BKJIIOUAE MPOBEICHHST PO3pi3y CIM30BOI 000-
JIOHKHU, BiATMHAHHS, MiJiOM CJIN30BO-OKiCHOI'O KJamTs,
OCTEO0TOMIl0, CeTMeHTallito 3y0a i iloro ekcTpakiito. bijb-
LIiCTh LIUX [Iiii OB’ SI3YETHCS 3 HAAMIPHUM TpaBMaTUUHUM
BIJIUBOM $IK Ha KiCTKOBi TKAHWHMU, TaK i HA OTOUYIOUUA
M’SIKOTKaHMHHU KOMIIOHEHT, 110 B ITic/IsionepaiitHoMy
nepioni Bi3yali3yeThbCsl Y BUIJISAAL Tillepemii Ta HaOpsIKy
CJIN30BO1 OOOJIOHKM Ha TJIi iIHTEHCUBHOTO 00J110 a60 60-
JIbOBOTO CUHIPOMY, TPU3MY XyBaJIbHOI MyCKYJIaTypH, 1110
B CYKYITHOCTI 6e3MmocepeIHbO BIUIMBAE Ha SKIiCTh KUTTSI
MNalieHTiB, 0COOJIMBO B paHHbOMY ITicCJIsIONEpalliiHOMY
nepioni [9, 10].

HajityacTimuM J0KaJbHUM YCKJIATHEHHSIM TaHOTO
OIepaTUBHOIO BTPYYaHHS € aJIbBeOJIT (aJIbBEOJIIPHUNA
0CTeiT), IKUI 3yCTpivyaeThcst 3 yacToTolo Big 1 1o 2,9 %
[11]. OnepaTuBHa TpaBMa MOXe MPU3BECTU A0 ITOIIKO-
IKeHHS TUIOK TpiliyacToro HepBa yepes iX OJIM3BKIiCTh 10
TPETHOTO MOJISIpa HUXKHBOI 11EeNU Ta MOoJaIbIIOro (izny-
HOTO TIOMIKOIKeHHA. CEeHCOpHI TOPYIIEHHST MOXYTb OYyTH
TUMYaCOBUMHU ab0 MOCTIMHUMMU i 3a3BUYAll ONTUCYIOTHCS
SIK TUMYACOBI, SIKIIO BiZHOBJIEHHS HOPMaJbHOI YyTJIM-
BOCTI BiIOYBA€THCS MPOTSTOM YOTUPbOX-IIECTU MiCSIiB
[12]. IlepenoM HUKHBOI IIeJeNU MOXKe CTaTUCS Mid Jac
omnepalii abo micis onepaiii. YacToTa bOro pigKicHO-
ro YCKJIaIHEeHHS OLIHIOEThCSI TIpUOIU3HO K 1 Ha 28 000
onepamii [13].

Tomy cydacHi TeHIEHIIil PO3BUTKY XipypriyHoi cToMa-
TOJIOTi1 CIIpsSIMOBaHI Ha MiHiMi3allilo omnepaliiiHOl TpaBMH,
CKOPOUYEHHSI TPUBAJIOCTI BTPYUYaHHSI, 3HUXKEHHSI PU3UKY
YIIKOJKE€HHS CYAWH i HepBiB IJISI ONTUMi3allii IpoleciB
pemnapaTUBHOI pereHepallii micasonepamiiiHol paHH Ta IIPo-
GinakTUKKN yCKIIATHEHb.

MerTa: mpoaHajizyBaTH BITUB BUKOPHUCTaHHS TTPOTOKO-
J1y, JOMOBHEHOTO XipypriuHO0 METOIMKOIO, 1110 Oa3yBaiacst
Ha 0ioMeXaHiYHO OOIPYHTOBAaHOMY MOJIOKEHHI iHCTpyMeH-
TiB i panlioHaJibHOMY (hOpMYBaHHi OIepalliiiHOTro JI0CTYITY,
Ha KJIiHIYHi 03HAKU 3aTOEHHS JIYHKU BUAAJIEHOTO HUXKHbBO-
IO TPETHOTO MOJISIpa.

MaTepiaAn Ta MeToAmn

HocaimkeHHs OyJIo TpoBeIeHO Ha 0a3i BiIIiIeHHs JTIiKy-
BaJIbHO-XipypriYHOi CTOMATOJIOTI1 3 MiAPO3aiI0M eKCTPEHO1
Ta HeBinKJIanHoi cromaTosoriuHoi nornomoru KIT «ITonras-
CbKHUI1 00JJaCHUI LIEHTP CTOMATOJIOril — CTOMATOJIOriYHa
KJIiHiYHa notikiiHiKa» [ToaTaBchKoi o6macHoi pagu. Ycbo-
ro B JOCiIKeHHI Opasn ydacTh 60 malieHTiB 3 1iarHO30M
IUCTOHII Ta peTeHIlii HIDKHBOTO TPETHOT'O MOJISIpa BiKOM Bifl
18 mo 35 pokiB. 3 Hux 21 manieHT OcHOBHOI Ta 19 TaiieH-
TiB KOHTPOJILHOI TPYITM HampaBJieHi JiKapeM-OpTOIOHTOM.
I'ennepHi 0coOIMBOCTI HE BpaXOBYBaJIMCS.

3aexxHo Bil METOAMKU MPOBEIEHHSI ONepaTUBHOTO
BTpPY4YaHHS MALEHTIB OyJIO PO3IMOMiIICHO HA ABiI KJIiHIYHI
rpynu, 1o 30 oci0 y KOXHiii.

Ilepia rpymna (KOHTpoJIbHA) — TALIIEHTH, Y IKUX BU-
NaJIeHHS Me3iaJIbHO HaXWJICHNUX PETEHOBAaHUX HUKHIX Tpe-
TiX MOJISIpiB MPOBOAMIOCS 32 CTAaHAAPTHUM IIPOTOKOJIOM
eKCTpaKIIii.

Jpyra rpyna (OCHOBHA) — MAlli€HTU, SIKUM IIPOBO-
NIUJI0Ch aTUMOBE BUIAJICHHSI Me3iabHO HaXMJIEHUX pe-
TEHOBAHUX HMXHIX TPeTiX MOJISPIB i3 3aCTOCYBAaHHSIM
MPOTOKOJY, JOTTOBHEHOTO XipypriuHO METOAUKOIO, 1110
OasyBajiacsl Ha OioMexaHiYHO OOIPYHTOBAaHOMY MOJIOXKEHH1
IHCTPYMEHTIB i paltioHaabHOMY (pOpMYBaHHI oTiepauiiftHo-
ro A0CTYIly.

Kputepisimu BKIIOUeHHS B JOCIIIXKEHHS OyIy HasB-
HiCTb PETEHOBAHOTO HUXKHBOTO TPETHOTO MOJISIpa 3 Me3iallb-
HUM HaxWIOM Ta iH(hhopMOBaHa 3rojia Ha y4acTh Y JiKyBaHHi
i nocmimkeHHi. KpuTepii BUKITIOUeHHS: HasIBHICTh HEKOM-
MEeHCOBAHUX 3araJiLHOCOMaTUYHUX 3aXBOPIOBaHb; rOCTPi
3anajibHi MpoLecH HIeJIeTHO-TNIIeBOI JIOKaTi3allii; He3a10-
BiJIbHA Tiri€eHa MOPOXHUHU POTa Ta HASIBHICTb IIKiIIUBUX
3BMYOK, 30KpeMa TIOTIOHOITAJIiHHSI; BaTiTHICTb, JIAKTAIlis, a
TaKoX HeOaKaHHsI OpaTy y4acTh Y TOCTiIXKEHHI.

Kniniuxi rpynu Oynu mopiBHSIHHI 3a BiKOM, JIoKasli3a-
11i€t0 3y0iB i CTyrnmeHeM CKJIAAHOCTI peTeHl1lii, 1110 3abe3re-
YyBaJI0O KOPEKTHICTh MOPiBHSJIBHOIO aHali3y pe3yabTaTiB.
Vci nocmimkeHHs MPOBOAMIINCS BiIIIOBIIHO IO Cy4acHMX
BUMOT JOKAa30BOi MEAWLIMHU, 3 TOTPUMAHHSIM MPUHLIUITIB
OioeTnKM i1 3a0e3MmeueHHIM KOH(DiIeHIIIHHOCTI TTepCOHATb-
HUX JAHUX Mali€HTIB.

JI1st OLIIHKM CTaHy ITicasomnepaliiiHOl paHU B DUISHIL
JIYHKU BUAAJIEHOTO 3y0a OyJia 3acTocoBaHa OajibHa OIliHKa:
0 6aniB — 1mBM 30€epexKeHi, KpalloBUIi HATAT BiICYTHilA; 1 —
YaCTKOBE PO3XOJIXKEHHS MMOOJAMHOKUX IIBIiB 3 BiICYTHICTIO
eKCcynaTy; 2 — 4acTKOBE PO3XOIKEHHs MOOAMHOKMX IIBiB 3
BUIIIJIEHHSIM TeMOParivHO-CePO3HOTO EKCyNaTy; 3 — MOBHE
PO3XOI>KEHHS 1IBiB 3 BUAIEHHSIM TeMOparivHO-CePO3HOTO
eKcynary; 4 — 4acTKOBE PO3XOMXKEHHS ITOOAMHOKMX IIIBiB 3
BUJIIJIEHHSIM THITHOTO €KCylaTy; 5 — MOBHE PO3XO/KEHHS
11IBiB 3 BUIiJIEHHSIM THiliHOT'O €KCyaaTy.

OuiHka micIsgeKCTpaKIliiitHOI paHU BUKOHYBayacs Ha
-1y, 2-ry, 5-1y, 7-My, 30-Ty i 60-Ty 100y MicC/s MpOBEaCH-
H$I OTIEPaTUBHOTO BTPYYaHHS.

PesyAbTaTH

Kniniunuit ctaH paHu Mmicist eKCTpaklilii € 3HaYyIIuM
rnmapaMeTpoM, 110 Ja€ MOXKJIMBICTb MPOTHO3yBaTU MMOBIp-
HICTh BUHUKHEHHS ITiCISIONepallifHUX YCKJIaTHEHD TTiCTIsT
€KCTPAaKILil Me3i0aHTyISIPHUX IMITAKTHUX HUXKHIX 3y0iB My-
npocTi. OCHOBHI (haKTOPH, 1110 YNHSITH BIUIMB Ha perapaillito
TiCIsIeKCTPaKIIiifHOI paHW: cTabiji3allis 3TycTKa, ITepBUHHA
emiTesti3allis KpaiB 3 IMOCTYIIOBUM CHHTE30M I'PaHYJISIIIIM.
JnchyHKIIiST HaBeAeHNX MPOLIeCiB Ha paHHbOMY eTalli, a
came: BTpaTa abo HecTabiIbHICTh 3ryCTKa, pelecis KiCTKH,
YTBOpeHHs OedeKTy Ha KOpPeHi 3y0a, 110 OTOIIOE MiISTHKY
HIKYE BiJl €eMajieBO-1IEMEHTHOI MeXi HaIlpsSIMKY, BipOTiI-
HO ITOB’s13aHa 3 YTBOPEHHSIM MiCLIEBMX SIBUIL 3aI1aJIbHOT'O
XapakTepy i 3aXBOPIOBaHb, CUMIITOMAMHU SIKMX € OiJTb, SIKWiA
MMOCUJTIOETHCST HAa 2-Ty — 3-TI0 100y MicasionepaliiiHoro
repiony, 4acTKOBa ab0 MOBHA Je3iHTerpallis KpOB’THOTO
3rycTKa 3 O3HaKaMu rajitosy. IlepionnyHicTh BAHUKHEH-
Hsl YCKJIaJHEHb 3a3HAUYEHOTO TeHe3y ITiCJsl MPOBEACHHS
omepallii aTUMOBOTO BUAAJEHHS HUXKHIX TPETiX MOJSPiB
HalBUILIA.

Ve Ha 1-my moOy ImiciasgonepalliifHOTo nepiony ce-
peIHii MOKa3HUK CTaHy MiCIsIeKCTpaKIliiiHOI paH! B Ma-
Li€HTIB 2-1 (OCHOBHOI) KJIiHIYHOI TpynK OyB CTaTUCTUY-
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Tabnuys 1. AuHamika cTaHy nicnsseKcTpakyiiHoi
paHu 3as51eXXHO Bif MeToAUKU BU[AJIEHHS] Me3iaJlbHO
HaxusieHoro HUWXHbLOro TPEeTboro MoJsisipa, 6anu
(M= m)

1-wa 1,030 + 0,131 0,600 + 0,113**
2-ra 1,060 + 0,158 0,600 + 0,132**
5-Ta 1,130 £ 0,196 0,70 £ 0,18**
7-ma 1,2+0,2 0,730 + 0,178**
30-ta 0,030 + 0,034* 0,100 + 0,057*
60-Ta 0,03 + 0,03 0,10 + 0,05

lpumitka: * — p < 0,05 nopiBHsIHO 3 nonepeaHImM Tep-
MiHOM criocTepexeHHsi; ** — p < 0,05 NopiBHAHO 3 KOH-
TPOJIbHOK TPYINO0 B aHasloOriYyHUW TepMiH crioctepe-
JKEHHH].

HO 3Hauyllle BABiYi MEHIIMM, HiX Yy IpeacTaBHUKIB 1-1
(KOHTpOIBHOI) Tpymu, i gopiBHioBaB 1,030 £ 0,131 Gana
i 0,600 £ 0,113 6ana BignosinHo (Ta6:. 1). IMoBipHO, Iie
MOB’S13aHO 3 MEHII TPAaBMAaTUUYHWUM BTPYYaHHSIM TPU BU-
MaJIEHHI Me3iaJIbHO HAXWJIEHUX HUXKHIX TPETiX MOJISIPIiB Y
HalieHTiB 2-1 Tpynu 3 MiHiMi3alli€o TpaBMYBaHHSI TKa-
HUH TIpU CTBOPEHHI ONEpaTUBHOTO IOCTYITY, MimiioMi i
MOO0iJIi3allii CJIM30BO-0KiCHOTO KJIAMTs i 3aCTOCYBaHHSIM
JIIOKCALlifHUX PYXiB iHCTPYMEHTY.

Ha 2-ry no0y micisiornepauiiiHoOro repiony iCTOTHUX
3MiH JaHOTrO MOKa3HMKa He Bi3HAYasu; SK i Ha morie-
penHbOMY eTarli, y 2-1 rpyri BiH OyB CTaTUCTUYHO 3HAYYIIE
BIIBiYi MEHIIIMM ITOPiBHSIHO 3 1-10 KOHTPOJIbHOIO I'PYIIOIO,
pizHus ctaHoBwia 0,460 6ana.

Heo0xigHo Big3HAaYMTH 3MiHM B IMHaMIilli, 3adikcoBaHi
HaMM Ha 5-Ty 100y micisiornepamniiinoro nepiomy. CepemHiit
MOKa3HUK B 000X rpynax 30iabmryBascs Ha 0,07 i 0,03 6ana
BiIMOBiNHO i craHOBMB y cepenHbomy 1,130 £ 0,196 Gana i
0,07 = 0,18 6ana, mpoTte JaHi 3MiHU He Oy CTAaTUCTUYHO
3HAYYLIUMMU.

Ha 7-my no0y takox 3acdikcoBaHO HEe3HaAYHE 30iJb-
IIEHHS 3a3HAYEHOro MOKa3HUKa — B CEPEIHbOMY /10
1,200 £ 0,196 Ganai 0,730 = 0,178 Gaya BigmoBigHO, TOGTO
y 2-1i TpyIIi BiH BUSIBUBCS BipOTiJTHO MEHIIIMM, 1110 BiITOBi-
[1aJI0 JaHUM MOIIePeIHIiX TePMiHiB CITOCTePEKEHHSI.

Ha 30-T1y no0y 3agikcoBaHe icTOTHE BiporigHe 3MeH-
LLIEHHS IbOTO MOKAa3HMKA B 000X Ipynax 3 J0CSATHEHHSIM
cTaiMx 3HayeHb Ha 60-Ty 1o6y. Ha maHomy etami criocte-
PEXEeHHS He OYJI0 CTAaTUCTUYHO 3HAYYIIIO1 Pi3HUIII MiX IO~
Ka3HMKaMU OCHOBHOI Ta KOHTPOJIbHOI IPYyTIH.

O6roBopeHHs

OnuH 3 HaBaXJIMBILIMX KPUTEPIiB, HA HAIILY AYMKY, —
116 KOHTPOJIb TPAaBMAaTUYHOCTI MPOBEJEHOTO BTPYUYaHHS,
1110 € 3aITOPYKOI0 ONITUMAJILHOTO PENapaTUBHOIO MPOLeCy
B MiCIsIeKCTpaKIIiiiHii paHi 3 MiHiMi3alli€el0 UMOBipHOCTI
Ie3iHTerpallii KpoB’sHOTo 3rycTka. BomHouac BaxkimBo mim-
TPUMYBATH HOTO «4UCTOTY» B ITiCJIsIONepalliiiHOMY TIepiofi,
3aCTOCOBYIOUM MpoMuBaHHs (ipuraiii) [12].

Pesynbratu criocTepeKeHHs 3a IMHAMIKOIO CTaHY ITic-
JISIEKCTpaKIIiiftHOI paHu, Ha HaIIly AYMKY, € T0Ka30M e(eK-
TUBHOCTI 3aCTOCYBaHHS TIPOTOKOJIY 3 JIOTIOBHEHHSM, 110

3YMOBJIIOE TIOJIIMIIeHHS SIK TIEPBUHHOI eIiTei3alii paHu,
Tak i MoJajblIOro YTBOPEHHS rpaHysiuiii. BapTo Big3Ha-
YUTU: BXK€ Ha MepIILy 00y ITicasoIepaliiiHoOro nepiomy y
2-1 KJIiHIYHIA TpyIi 3a3HaYeHUI TTOKa3HUK OYyB Malixe
Ha 50 % MeHiue, Hix y 1-# rpymi: 0,60 + 0,13 6ayna npotu
1,030 £+ 0,131 6asa. Lleit haxT cBimuYnUTH MPO 30€peKEeHHS
KJIITUHHOTO ITyJly IPOOCTE00JIaCTiB 32 YMOB 3aCTOCYBaHHSI
MPOTOKOJY 3 TOTIOBHEHHSIM: HU3bKUI PiBEHb TOCTIIXY-
BaHOIO IMOKa3HMKA B Ha3BaHiil Ipymi MiATBEpIKYy€E cTa-
OibHICTh (PiOPMHOBOIO 3rycTKa, SIKMiA CTAHOBUTDH 0a3ucC
BKazaHMX KJIiTUH. Cxoxa KJIiHiYHa CMMMTOMAaThKa Maja
MicClle Ha BCiX paHHiX TepMiHax croctepexkeHHs (10 7-1
nobu). Takox mpo ycIilHe peMoAeToBaHHS KiCTKOBOI
TKaHWHU CBi4aTh MiHIMaJIbHI 3HAYEHHSI 1OCIiXKYBaHOTO
nmokasHuka Ha 30-Ty mo0y B 000X KIIHIYHMX Tpymnax, 0e3
CTaTUCTUYHO 3HAYYIIOI BIIMiHHOCTI MPY MOPiBHSIHHI MixX
rpynamu.

Heo6xigHicTh TepcoHai3oBaHOTO MiAX0Ay 10 BUOO-
Py TaKTUKM OMEPAaTUBHOTO BTPYUYAHHS MiJKPECIIOETHCS
nanumu Jitepatypu. [Ipu ibomy KJlouoBe 3HAUEHHS Ha-
TTAETHCS OLIIHII B3aEMHOTO BiJHOIIIEHHS KOPEHIB 3y0a i
HUXHBOIILEJETTHOTO KaHaly, BU3HAYEHHIO iHAUBIqyalb-
HOTO PU3MKY YIIKOIKEHHSI HUKHBOAJbBEOJISIPHOTO HEPBA,
OOIpYHTOBAHOMY BUKOPHUCTAHHIO KOHYCHO-IIPOMEHEBO1L
KOMIT 10TepHOi ToMoTrpadii, a TaKOX 3aCTOCYBaHHIO MaJIO-
iHBa3MBHUX METOIMK, 30KpeMa KOPOHEKTOMil, 0COOJIMBO
B MAlliEHTIB 3 BUCOKUM PU3MKOM HEBPOJIOTIUHUX YCKIIAI-
HeHb [8, 9, 14, 15].

Haii6inpin BupaxkeHuii KIiHIYHUN e(eKT Bil OTUMIi-
3allii TeXHIKW BUIAJIEHHSI HUIXKHBOTO TPETHOTO MOJISIpa MU
crocTepirajy caMe Ha paHHIX eTallax pernapaTuBHOI pere-
Hepallii, 110 BU3HAYaI0ThCS MAKCUMAaJIbHO IHTEHCUBHIC-
TIO 3aIlaJIbHOI peakKllii, akTUBalli€lo Mirpallii HeTpodiliB
i MakpodariB, BUBiITBHEHHSIM IPO3aIlaIbHUX IUTOKIHIB
(IL-1B, IL-6, TNF-a), dakropis pocty (PDGF, TGF-§3,
VEGF) i moyarkom aHrioreHe3y. CaMe B lLieil 9aCOBUI
MPOMIXOK BigOyBaeTbcsi (GOpPMYBaHHS TpaHyIsSiliHOT
TKaHWHU, OpraHizailisi KpoB’SHOTO 3ryCcTKa, mpoJjidepa-
1ist pidpobaacTiB i Me3eHXiMalbHUX CTOBOYPOBUX KITi-
THUH, Ki BA3HAYAIOTh MOAATbUINI HATTPSIMOK OCTEOTeHE3Y
[16—18].

Tomy 3MeHIIIeHHST oTepalliifHOT TpaBMU, SIKOTO MU JIO-
CSITAaEMO 3aBIOSIKM OioMeXaHiYHO OOTPYHTOBAHOMY BMKO-
PUCTaHHIO iIHCTPYMEHTIB i paliioHaTbHOMY (DOPMYBaHHIO
orepauiiHoro 4OCTyny, NpUBOAUTH A0 3HUXEHHS MpPo-
MYKIii Mpo3anajbHUX MeIiaTopiB, MBUILIOTO IMEPEXOTY
BiJl 3amajbHOI 10 MpostichepaTUBHOI (ha3u penapailii, OiabIi
PaHHBOI HEOBACKYJISIpM3allii Ta IMPUCKOPEeHHS (hOpMyBaHHSI
MEepPBUHHOI OCTEOINHOI TKaHUHU [19—21].

BucHoBku

3acTocyBaHHSI IIPOTOKOJIY, TOMIOBHEHOTO XipypTiyHOIO
METOAMKOIO, 110 0a3yeThbcs Ha OioMeXaHiYHO OOIpyH-
TOBAaHOMY MOJIOXKEHHi iIHCTPYMEHTIB i pallioHaJIbHOMY
¢opMyBaHHI omepamiiHOro JOCTYNYy HNpU eKCTpaKiIii
Me3ialbHO HaXWJIEHUX HUXKHIX TPETiX MOJSpPiB, TPUBO-
IUTh 10 CTATUCTUYHO 3HAYYIIOTO TMOJIMIIEHHS CTaHy
IMicIseKCTPaKIiiiHOT paH! B paHHI TepMiHU perapaTuB-
HOIi pereHepallii 3a BiicyTHOCTi 3MiH Ha 30-Ty 100y cro-
CTEepPEeXEHHSI.
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The impact of mandibular third molar extraction technique
on the condition of the post-extraction wound

Abstract. Background. Current trends in the development of sur-
gical dentistry are aimed at minimizing surgical trauma, reducing
the duration of the intervention and the risk of vascular and nerve
damage in order to optimize the processes of reparative regeneration
of the postoperative wound and prevent complications during the
operation to remove mesially inclined lower third molars. Purpose
was to analyze the effect of using a protocol with the addition of a
surgical technique based on a biomechanically justified position of
the instruments and rational formation of surgical access on the
clinical signs of healing of the socket of the removed lower third mo-
lar. Materials and methods. An analysis of the state of the socket of
the extracted tooth was conducted in patients with mesial inclination
of lower third molars, whose removal was performed using standard
and authors’ methods. Results. On the 1 postoperative day, the dif-
ference in the average indicators of the state of the post-extraction
wound in patients of the 2" (main) clinical group was statistically
significantly half as small as in representatives of the 1** (control)
group. On the 2" day of the postoperative period, no significant

changes in this indicator were noted, and a statistically significant
difference remained. The average indicator in both groups increased
on the 5™ day of observation, but these changes were not statisti-
cally significant. On the 7™ day, a slight increase in the mentioned
parameter was also recorded, which corresponded to the data of
the previous observation periods. On the 30™ day, a significant and
probable decrease in this indicator was recorded in both groups, with
stable values reached on the 60" day. At this stage of observation,
there was no statistically significant difference between parameters
of the main and control groups. Conclusions. The use of the protocol
with the addition of a surgical technique based on a biomechanically
justified position of the instruments and rational formation of the
surgical access during the extraction of mesially inclined lower third
molars leads to a statistically significant improvement in the con-
dition of the post-extraction wound in the early stages of reparative
regeneration with no changes on the 30™ day of observation.
Keywords: mandibular third molar; tooth impaction; tooth ex-
traction; postoperative complications
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puHok O.1.", MupoLuHmnyeHko M.C.?
" HauioHaAbHWY MeamdH yHisepcuteT imeHi O.O. boromMoabusi, M. Kuvis, YkpaiHa
2 XapKiBCbK HQLIOHAALHWV YHIBepcuTeT iMeHi B.H. KapasiHa, M. Xapkis, YkpaiHa

3ACTOCYBOHHS OAraToOKOMMOHEHTHOro cyocrpary
AAS KICTKOBOI NAQCTUKU NPU YCYHEHHI AedeKTiB LeAen:
eKcrnepuMeHTaAbHe AOCAIAXKEHHS in Vivo

Pesiome. Axmyanvnicme. Jegexmu kicmok weaenio-auyesoi 0insgHku 4acmo nompegyoms eUKOPUCMAHHs
KicmkosozamicHux mamepianie. binvuticms docaioycenux Kicmkoeo3amicHUX mamepianié He Maoms 00HO4ACHO
0CMeoKoHOYKMUBHUX | 0cmeoiHOyKmueHux eaacmusocmeil. Takoic kKicmikogoszamichi mamepiaiu Maromo pi3Huil
uac pezopouyii-inmeepayii, wo eniueac Ha 3azarvHuil yac peadirimayii nayienmise. Mema pobomu: nopieHsmu
pe3yabmamu Mopghoao2iuHo20 00cAi0NceHHs OiNAHKU 3M00eAb08AH020 Jipuacmozo degekmy wesen, uio 0ys 3a-
NOBHEHUIl PI3HUMU KICMK0803AMICHUMU Mamepiaramu, 3 pe3yrbmamami OeHCUmomempii Kicmkogoeo pezeHepamy
6 dinsaHkax yux degpexmie. Mamepiaau ma memoou. Excnepumenm in vivo eéuxonano Ha 96 cepmugixosanux
Aa060paAmopHUX Wypax-camysx, aKi 6yau posnodineni na 4 epynu no 24 wypu. Copmosani dipuacmi deghexmu
wenen 3anoBHIEANU: KPO8 SHUM 32YCIMKOM, KicmKogozamichum mamepianrom «biomin I'T»> («Panio», Ykpaina),
Konaeenosoro eyoxor (DSI Dental Solutions Ltd, I3painy), nonidezoxcupuborykreomudom (BNC Korea, Kopes).
Teapunu niooasanucey esmanasii Ha 3-mro, 7-my, 14-my, 28-my 006y no 6 meapur WAsSXoM Mummegoi dekanima-
uii. Mixponpenapamu docaidxcysanucs 3a donomoeoro mikpockona ZEISS Primostar 3 (Carl Zeiss, Himeuuuna)
3 80ydosaror kamepor Axiocam 208 color. Mopgomempis nposodunacs y npoepami Labscope, nidpaxosysanacs
abcoatomua Kinbkicmos ocmeobaacmie ma ocmeoyumis y nAACMUH4ACmill KicmKo8ili MKAHUHI, Wo MelCcye 3 no-
podcHuHo dipuacmoeo degpexmy. Komn’romepny momoepagito pecenepamy npoeoouau 3a 00NOM02010 KOHYC-
Ho-npomeHesoeo momoepagha Planmeca ProMax 3D Max (Planmeca Oy, [eascinki, @inasndis). Ckanysanhs
30IHCHI8ANU 3a MAKUMU MeXHIUHUMU napamempamu: Hanpyea — 96 kB, cuara cmpymy — 10— 11 mA, po3mip
noas 0230y — 8id 8§ X 8 cm 0o 23 X 26 cm 3anexncHo 6i0 docaioxcysanoi dinsuku, mosujura 3pizy — 0,2—0,4 mm,
uac excnozuyii — 12—18 c. Ompumani DICOM-306pasicentns obpobasiucs 3a 00nomMo200 cneyianizoeanozo
npoepamnoeo 3abesneuenns Radiant. Pesyavmamu. Ilpu 3anoenenti dipuacmoeo degpexmy KomMnouyicio 3 Kicm-
K0803aMICHO20 Mamepiany, K0Aa2eHo8oi 2yOKu ma noaioe3okcupubonykieomudy Ha 28-my 000y cnocmepediceHHs:
OMPUMAHO HAUOINbUL AKICHUI KICMKOBULL peeeHepam NOPIGHAHO 3 IHUUMU epYRaAMU, Wo 0y10 niomeepoiceHo
MopghomempuuHumM anarizom i dencumomempiero dinsganku peeenepamy. Moppomempis nokazanra 30inbuleHHs
nUmMom020 00°emy ocmeoeeHHoi PibpopemuKyAapHOT i RAACMUHYACIOT KICMKO080i MKAHUHU, a4 OeHCUMOMEMPUUHEe
docniddcerHss — 30inbUleHHs NOKA3HUKA PeHM2eHON0IYHOT WjinbHOCMi peeeHepamy, supajicere 6 00UHUYsIX XayHc-
@inda. Bucnosku. 3a paxyHok KOMNIAEKCHO20 8NAUGY NOAI0e30KCUPUOOHYKAeOMUDY, KICMK0803AMICHO20 Mamepia-
Ay Ma K0AazeHo8oi 2yoxu 0y10 00csaeHymo YmeopeHHs NOBHOUIHHO20 KICIMK08020 pe2eHepamy 8 KOpOmuiuil mepmin
nopieHano 3 inwumu epynamu. Egpexm obymoeneno enausom: 1) nonioezokcupubonykieomudy — Ha 3HUNCCHHS
cuHme3y npo3anasbHux aeenmie, 3MeHulenHs CyOUHHOI NPOHUKHOCMI, NIOBUWEHHS CUHMEe3Y NPOMU3ANANbHUX
UYUMOKIHI8, akmueauyiro curmesy gakmopieé pocmy, xemomarcucy aimgouumis, akmusayiro NO-cunmemasu,
2) KicmK0803amicHo020 mamepiany — HA YMBOPEHHS MPUBUMIPHOI CMPYKMYypU MAllOymMHb020 KICMK08020 peee-
Hepamy; 3) Koaaeenoeoi 2yOKu K ckagoada 04 nonide30KkcupuboHyKieomudy.

Knro04oBi ciioBa: nosioesoxcupubonykseomud; kicmiosa pecenepauis,; 0eghexm weaen; CUHRMemuyHui Kicmkoeuil
mpaHncnaanmam; eiopokcianamum; B-mpukanvyiigocgham; penapamusHuii ocmeozeHe3
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Bctyn

[lepesomu Ta TpaBMM KiCTOK JIMIIEBOTO CKeJIeTa € T0-
LIMPEHOIO MPOOJIEMOI0 i CTAaHOBIATH ToHan 15 % Bin 3a-
raJbHOI KiJIBKOCTI TpaBM KicTOK Tijia monuHu [1, 2]. [ToB-
HOLIIHHE 1 YpreHTHE JIiKyBaHHSI IepeJIOMiB i TpaBM KiCTOK
JIMIIEBOTO Yeperia BiTHOBIIIOE HE JIMIIE 30aTHICTh JIIOJUHU
TOBOPUTH, AMXATH, ICTU TONIO, & i ECTETUYHY i COLIiaIbHY
poab obmmaus [3].

PenapatuBHa pereHepalilist KiCTKUA CyIMPOBOIXKYEThCS
¢dopMyBaHHSIM CHOJYYHOTKAHWUHHOTO pereHepary, 1110
MOCTYITOBO MiAIa€ETCSI OPTaHOTUIIOBII nepedymnoBi. st
ayrMeHTallii KiCTOK JUIEBOro yepena 30JI0TUM CTaHIap-
TOM BBaXKa€ThCS aBTOTPAHCIUIAHTALLIS 3 iIHTpaOpaIbHUX a00
eKCcTpaopalbHUX kepen [4]. Takoxk 3acTOCOBYIOThCS J0-
JATKOBi METOOM: IITYYHI KapKacu, TPAaHCIUIAHTALIiS KIIITHH
i BUKOpHCTaHHS (haKTOPiB POCTY, KCEHO- Ta aJIOTPAaHCILIaH-
TaTiB, MNOJIiKAMPOJIaKTOHY, TTotiedipedipkeToHy, momiedip-
KETOHKETOHY, KepaMiKu, METaJIiB, TTOJIIMETUIMETaKpUIIaTy,
MOJIIMTiKOJIeBO1 KUCJIOTH i TiApOreiB MoJiMOJIOYHOI KMCIIO-
TH [IJIs1 pereHepallii KicTok [5—7].

IneanbHUit 6GiomMaTepiaa MOBMHEH MOEAHYBATU Oe3Iey-
HiCTh, 0i0CYMiCHICTB i uTOCyMicHicTh [8]. [IpoTe komeH
OKpeMUii MaTepiasl HaBpsIJl UM 34aTeH BiAIOBiIaTU BCiM LIMM
KPUTEPisIM OMHOYACHO. Y 3B’SI3KY 3 LIMM yBara JOCIiIHUKIB
30CEePEIKYEThCS Ha TIOPUIHUX KapKacax, sIKi TOETHYIOTh
repeBary pi3HUX MaTepiaiiB K IPUPOIHOro, TaK i CUHTe-
TUYHOTO MOXOIKEeHHS [9].

[Moninezokcupudonykieorun (ITAPH) — e Giosoriu-
HO aKTMBHA CIIOJIyKa, sIKa CIIpUsE pereHepallii TKaHUH i
3arO€HHIO PaH 32 PaXyHOK CTUMYJISILIT aHTiOTeHe3y Ta Mpu-
ckopeHHs1 posidepatii pidpodaactis [10]. PesynbraTu no-
CJIiIXEHb in vitro Ta in vivo ipogpeMoHcTpyBanu, 1o [TJJPH
aKTHUBYE aHTiOTeHe3 yepe3 Milo Ha IypUHEepPriuyHi pelienTopu
A2A, iHAyKy€ KIIITUHHY IIpoidepalliio i IpUCKOPIOE IIpo-
1ec 3aroeHHs paH [11].

PenTreHosnoriune o6cTexkeHHs € 000B’SI3KOBUM €TaroM
NIarHOCTUKM MALli€HTIB i3 TpaBMaMu 00IMYYsl. Y OUIBIIOCTI
BUIIAJIKiB, 0COOJMBO 3a HASIBHOCTI MOJITpaBMU, MalliEHTaM
3 MepesioMaMy KiCTOK JIMIIEBOTO Yyeperia CrovYaTKy BUKO-
HYyIOTb KoMIT'1oTepHY ToMorpadito (KT) mjist oliHku ctaHy
IIMITHOTO BiIAiTy XpeOTa i BUKIIFOYEHHS iHIITNUX CYITyTHIX
MOIIKOMXeHb. JlocmikeHHs TToKas3au, 1o cripaibHa KT
3a6esrneuye 100% yyTavBiCTh Y BUSIBIIEHHI TIePEIOMiB HIK-
HBOI IIeJISITH, TOMi IK TaHOpaMHa ToMorpadist IeMOHCTPYE
HWKYU TOKa3HUK — 86 %. 3aBOsIKU LIbOMY TPUBUMIpP-
Ha KT yrBepnuiace ik mpiopuTeTHUI METOJ 1iaTHOCTH -
KM TepesioMiB HYxKHbOI mieienu [12, 13]. Komm’rotepHa
ToMorpadis D03BOJISIE OLIHUTUA CTPYKTYPY i MiHEepaJIbHy
HACUYEHICTh KiCTKOBOTO pereHepaTy 3a peHTIeHOJIOTIYHOIO
IIJIBHICTIO HaBiTh HA paHHIX TepMiHax iioro opmyBaHHS
[14].

MopdomeTpuuHe HOCHiIKEeHHSI pereHepaTy 103BOJIsIE
OLIIHUTHU KiUJIbKICTh CTPYKTYPHUX KOMIIOHEHTIB BiTHOBJIIO-
BaHOI TKAHWHMU 32 IOTTOMOTOI0 MiKPOCKOTIii Ta CIeLliaIbHUX
BUMIpIOBJIBHUX TTPOTPaM.

Mertoro po6oTH OyJ10 MOPIBHSTU pe3yJIbTaTh MOPdOJI0-
TIYHOTO JOCTIIKEHHS TIITHKY 3MOIEIbOBAHOIO IipUyacTo-
ro nedexrty (A1) menenu, 1o OyB 3alTOBHEHUI Pi3HUMU
KiCTKOBO3aMiCHMMU MaTepiajaMu, 3 pe3yJabTaTaMU JeHCHU -
TOMETPil KiCTKOBOTO pereHepary B JiISHKaX IUX AeDeKTiB.

MarTepiaAu Ta meToamn

ExcniepyMeHTabHe TOCTiIXKEHHS Oy10 MPOBEIEHO Ha
96 cepTudikoBaHUX JaOOPATOPHUX IIIypax-caMIsIX IOy -
nanii WAG Bikom 6—8 wmicsiiB i Baroro 160—300 r Ha 6a3i
BiBapilo HallioHaJbHOTro MEAMYHOTO YHiBEpPCUTETY iMEHi
0.0. boromonb1is.

ITin yac po6oTu 3 1aGOPaTOPHUMU TBApUHAMU Kepy-
Baymics 3akoHoM Ykpainu «[Ipo 3axucTt TBapuH Bifm 3Kop-
CTOKOTO MOBOMXKeHHsT» (Ne 3447-1V Bim 21.02.2006), ITo-
JIOKEHHSIM TIPO TTOBO/IKEHHSI 3 TBApMHAMU B HAYKOBMX
TMOCTIIKEHHSIX Ta OCBITHbOMY TIpolieci B HarioHansHOMY
MenuyHoMmy yHiBepcuTeTi iMeHi O.0O. boromosblis i3 10-
TpUMaHHAM eTHIHUX HopM JIupektunu Ne 86/609/€EC.
HocninxeHHs 0yn0 3aTBepIXKeHO 0i0ETUYHUM KOMITETOM
3 IATaHb JIOAUHU a00 gocmimkeHHs TBapuH y HMY imeni
0.0. boromounbis (rpotokosn Ne 181 Bim 29.01.2024).

TBapunu Oyau paHAOMHO PO3MOAieHi Ha 4 mOoCIimHi
rpynu 1o 24 mypu. Y KOXHili rpyri MoJeroBaBcs Aipyac-
tiii nedext (A1) y OiISHI KyTa Iejaenu 3a J0IIOMOIo0
KyJsicToro 6opa giametpom 3,0 MM IPSIMUM HAKOHEYHNKOM
3a [omoMorolo (izioaucrneHcepa 3 piTuHHUM OXOJOIXKEH-
HsaM. Y rpyti 1 (KOHTpoJbHA TpyIa) B Ae(eKT HIiY0oro He
BHOCWJIM, 3a0e3MeuyBajii YMOBU 3 (hOPMYBaHHSIM KPOB’sI-
HOTO 3TYCTKa, NMPOBOAWIN yIIMBaHHS mojiamimoMm No 4.0.
V rpymi 2 nedeKT 3an0BHIOBAIM CUHTETUYHUM KiCTKOBUM
Matepianiom «biomin I'T» («Pamin», YkpaiHa) 3 rimpokcia-
IMaTUTOM i [B-Tpukanbuiiidocdarom. ¥ rpyri 3 KicTKOBUIA
nedekT 3anoBHIOBaIM KoareHoBot ryokoro (DSI Dental
Solutions Ltd, I3paine) 3 moaine30KcupruOOHYKIEOTUIOM
(BNC Korea, Kopest). I'pyna 4 6yina ocobJUBOIO 3 TOUKHU
30py KOMOiHYBaHHSI IOMNEPEAHIX Bapialliil, TYT KiCTKOBUI
nedeKT 3aMOBHIOBAJIM CUHTETUYHUM KiCTKOBUM TpaHC-
miaHTtatoM «biomin I'T» («Pamin», YKpaina) i konareHoBoO
ryokoro (DSI Dental Solutions Ltd, I3painb) 3 momine3okcn-
pu6onykieoruaom (BNC Korea, Kopes).

TBapuHu Oynu BUBEIEHi 3 €eKCIIEPUMEHTY Ha 3-TIO,
7-my, 14-t1y, 28-My mo0y 1Mo 6 TBApUH IUISIXOM MHTTEBOT
JleKarirattii.

Komm’totepHa Tomorpadisi ckeaeToBaHUX HUXKHIX
1iejen 1ypiB Oyja BUKOHaHA Ha A€HTaJIbHOMY KOHYC-
Ho-mipoMeHeBoMy ToMorpadi Planmeca ProMax 3D Max
(Planmeca, Helsinki, Finland) npu nanpy3i 96 kB, cuii
ctpymy 10 MA, po3mipi Bokcens 0,2 MM. Y OiIsgHKax KicT-
KOBOTO Je(eKTy BUMipIOBaJI pEHTT€HOJIOTIYHY IIJIbHICTh
pereHepary, BUpaxeHy B onuHuIlsgx XayHcoinga (HU),
y niporpaMi Radiant 3 Takumu mapameTpamu:

1) Area ~ 0,0089 + 0,0009 cm?;

2) MIP ~ 1,00 £ 0,05 mm.

BenuuuHy 1ux mapaMeTpiB BU3HAYAJIX Ha MiICTaBi yce-
peaHEeHHS pe3yJbTaTiB BUMIpIB, IIPOBEICHUX B Pi3HUX 3pi-
3aX BiIMOBITHO, OTpUMaHI TaHi MOPiBHIOBAJI 3 TTapaMeTpa-
MU MOJiOHUX 30H KiCTKOBUX Ae(PEKTiB KOHTPOJIBHOI IPYIIH.

JocnigHi giIsTHKM HUXKHBOI 1IeJIernu, 1110 Oy mare-
piasioM 1151 MOP(OJOTiYHOTO AOCTIIKEHHS, (iKCyBaIU B
10% posuuHi popMamiHy, neKalblIMHYBaIU, (hiKCyBaau B
napadini. 3 mapadiHoBUX OJIOKIB poOMIN cepiliHi 3pi3u
TOBIIMHOIO 4—5 X 107° M i 3a0apBIIOBAIM FEMAaTOKCUIIHOM
Ta €O3UHOM.

Mopdonoriune gociakeHHsI MiKpoIpernapaTiB 0yi10
IIpoBeIeHO Ha Kadeapi 3arajbHol Ta KJIiHiYHOI ImaTodisio-
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norii imeni [1.0. AnpnepHa XapKiBChKOT0 HalliOHAJbHO-
ro MEIMYHOIO YHiBepcUuTeTy (3aBimyBay Kadeapu 1.M.H.,
npodecop M.C. MupomHndeHKo) Mikpockorom ZEISS
Primostar 3 (Carl Zeiss, HimeuunHa) 3 BOy1oBaHOIO Kame-
poro Axiocam 208 color.

MopdomeTpito IpoBOAUIN 3a TOIIOMOTOIO IIPOrpaMu
Labscope i BU3HauaaM Taki MOKa3HUKMU:

1) murommii 06’eM kposi (I1OK) Ta anprepatuBHO-3Mi-
Heni Tkanunu (A3T), %;

2) nuToMuii 06’eM rpanysiiiiHoi tkanuHu (ITOI'T), %;

3) nmutoMuii 06’em crioyuroi Tkanuau (ITOCT), %;

4) tuToMuii 06’eM OCTEOTreHHOI (PiOPOPETUKYISIPHOI
tkaHuHU (ITOODT), %;

5) nuToMuii 00’€M IIACTMHYACTOI KiCTKOBOI TKaHU-
Hu (ITOKT) 3 HasgBHICTIO B MixKTpaOeKyJISIPHOMY MPOCTODPi
crionryunoi tkanuuu (CT), %;

6) ITOKT 3 HasggBHICTIO B MIXXTpaOeKyJIIPHOMY ITPOCTOPi
Boruuii remornoesy (BI), %.

Taxox 1mig yac MOpHOMETPUIHOTO TOCTIIKEHHS B IIOJIL
30py Mikpockora X 400 0yJio mpoBeIeHO MiIpaxyHoK abco-
JIFOTHOI KiJIbKOCTi OCT€00JIaCTiB Ta OCTEOLUTIB Y TIJIACTUH-
YacTiil KiCTKOBIl TKAaHWHI, III0 MeXY€E 3 TopoxXHUHOO /1.

Ta6nuysa 1. 3miHu noka3HuKa LYinbHOCTI KicTkoBoro pereHepary B rpyni 1 (n = 24)

EE B"BeneHHz 036:KcnepumeHTy, LinbHicTb pereHepaty (HU), x £ S PiBeHb 3HauvyLOCTi BigMiHHOCTI, p*

7-ma
14-ta
21-wa
28-ma

—74,05 + 347,99
19,12 + 212,02
82,87 £ 217,17
286,64 + 391,06

< 0,001

lpumitka: Tyt i B Tabn. 2—4: npy nopiBHAHHI BUKOPUCTaHO KpuUTepin ®dpigmaHa x° A NOBTOPHUX 3aJIEXKHUX BU-
miproBaHb (noB’si3aHa BUbIpKa); post-hoc aHanis 3a metogom Conover (1999).

Mean=82.87 SD=217.17
Max=883 Min=-1024
Area=0.008794 cm?

Mean=286.64 SD=391.06
Max=1638 Min=-1024
Area=0.007935 cm?

PucyHok 1. 3pi3u KT wwjypiB 3 BUSHa4eHHsIM NOKa3HUKa LYiNIbHOCTi KICTKOBOro pereHepary B BinsHUi
KicTkoBoro gegpexty B rpyni 1: A) 7-ma go6a); B) 14-ta go6a; C) 21-wa gob6a; D) 28-ma goba

NnoOdT
B MOKT 3 HasiBHICTIO y MiXTpabekynspHomy npocTopi CT
B MNOKT 3 HasBHicTIO B MiXXTpabekynspHoMy npocTopi Bl

1009 B MOK ta A3T

90 ! norT

80 - W MOCT

70 -

60,6

60 -

50 -

40

30 -

20 7 12,7

10 4

0 - .
3-TA nob6a 7-ma goba

35,4 35,2

14-ta po6a

28-ma poba

PucyHok 2. Pe3ynbtati MOpghOMeTPUYHOIr o AOCifXEeHHS pereHepary,
Lo 3aroBHIOBaB MOPOXXHUHY 3moAeniboBaHoro A4, y wypis rpynu 1
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OtpuMaHi JaHi TJabOpaTOPHUX JOCIIIKEeHb HABOOIN B
MiXXHapOAHIi cucTeMi OMUHUILB Ta OOPOOJISIIU MEeTOIaMU
BapialliliHOI CTATUCTUKY 3 BUKOPUCTaHHSIM ITakeTta MedStat
[15] i cratuctuunoro nmakera EZR v.1.35 (Saitama Medical
Center, Jichi Medical University, Saitama, Japan, 2017) [16],
mo sBisie coboro rpadiunmii intepdeiic o RFSC (The R
Foundation for Statistical Computing, Vienna, ABctpist).

Jutst aHaIi3y AUHAMIKM KiJTbKiCHUX MTOKa3HMKIB OyI0
BUKOpUCTaHO KpuTepiit Ppinmana [16, 17] mis nmos’s3a-
HUX BUOIpOK, ITOCTEPiOpHi MOPiBHIHHS IIPOBOAMINCS 3a
Conover (1999).

PesyAbTaTi

[Toka3HMKU IIUTBHOCTI KiCTKOBOTO pereHepary B TiIsTH-
11i KictkoBoro aedekry 3a manuMu KT mpotsrom nepiomy
crioctepexeHHs (7-ma, 14-rta, 21-11a, 28-ma qo6a) B rpyri 1
(koHTpoJbHA (iHTaKTHA) Tpyna), y sKii JIJ1 3anoBHIOBaIU
KpOB’STHUM 3TYCTKOM, TTOIaHi B Ta01. 1.

[Toka3HUKM IIIIBHOCTI KiCTKOBOI'O pereHepary B i-
JISTHII KicTKoBoro aedekry 3a ganumu KT mpotsarom me-
piony cnioctepexeHHs (7-ma, 14-Ta, 21-1ma, 28-ma n1o6a)
B JOCIimHIN rpymi 2, y axiit J1/] 3armoBHIOBaJIM CUHTETAY-
HUM KiCTKOBUM TpaHcruiaHTatoM «biomin I'T» («Parmin»,

Tabnuysa 2. 3mMiHn Noka3HUKa LWiNIbHOCTI KicTKoBOro pereHepary B rpyni 2 (n = 24)

7-ma
14-ta
21-wa
28-ma

- -
Mean=80.59 SD=219.01
Max=934 Min=-237
Area=0.008227 cm?

Mean=87.42 SD=150.62
— 4 Max=902 Min=-83
Area=0.008395 cm?

e B"Bep‘eHH: :6:KcnepumeHTy, LinbHicTb pereHepaty (HU), x £ S PiBeHb 3Ha4yLLOCTi BigMiHHOCTI, p

80,59 + 219,01
87,42 = 150,62
173,17 + 274,93
325,33 + 276,07

< 0,001

PucyHok 3. 3pi3u KT wypiB 3 BUSHa4eHHsIM NOKa3HUKa LYiIbHOCTi KICTKOBOro pereHepary B BinsHui
KicTkoBoro neghekty B rpyni 2: A) 7-ma go6a); B) 14-ta go6a; C) 21-wua goba; D) 28-ma goba

1007 W 0K Ta A3T noo®T
90 nort B [OKT 3 HasBHICTIO y MiXTpabekynapHomy npoctopi CT
80 - B MNMOCT B MOKT 3 HasBHICTIO B MiXTpabeKynsapHoMy npocTopi Bl
70
60,4
60 - :
50
07 e 297 278
307 2420 5 5
20 .
10
O n T T
3-19 poba 7-ma poba 14-ta goba 28-ma poba

PucyHok 4. Pe3ynbtat MOpghoOMeTPUYHOIro AOCHiAXEeHHS1 pereHepary,
LYo 3aroBHIOBaB MOPOXHUHY 3MoAaesiboBaHoro M, y wypis rpynu 2

26 Archive of Ophthalmology and Maxillofacial Surgery of Ukraine

Tom 3, N2 1, 2026



OpuriHaAbHI AOCAIAXeHHs / Original Researches

VYkpaina) 3 rimpokciarmaTutoM i B-TpukanbnilidhocdaromM,
MojaHo B TabJI. 2

IToka3HUKY LIITBHOCTI KiCTKOBOTO pereHepary B Hi-
JISTHIII KicTKkoBoro aedekrty 3a nanumu KT mpotsirom me-
piony cnocrepexxeHHs (7-ma, 14-ta, 21-1ma, 28-ma qob6a)
B JocHifHii rpymni 3, y skiii JI/] 3anmoBHIOBaIM KoJjlareHo-
BOIO TYOKOIO 3 MOi1e30KCUPUOOHYKIIEOTUIOM, TTOJAaHO B
Tab. 3.

[Toka3zHMKM WIiITBHOCTI KiCTKOBOT'O pereHepary B Ii-
JIsIHII KicTKoBoro aedexty 3a nanumu KT mpotsrom ne-
piony crioctepexeHHs (7-ma, 14-ta, 21-ma, 28-ma 106a)

B IOCIIimHIN Tpymi 4, y saxiii 1/ omHOYacHO 3aII0BHIOBAIN
CUHTETUYHUM KiCTKOBMM TPAHCILJIAHTATOM i KOJIareHO-
BOIO T'yOKOIO 3 IOJIiAe30KCUPUOOHYKIEOTUIOM, ITIOJaHO
B Tab1. 4.

O6roBopeHHs

B excriepyMeHTi Ta KAiHIYHUX AOCTIIKEHHSIX OyI10
OLIIHEHO OCTEOTeHHMI MOTEHIIiaI KiCTKOBO3aMiCHUX Ma-
TepialliB i IUISIXM MOCUJIEHHS iX OCTEOiHIYKTUBHHUX Ta OC-
TEOKOHAYKTUBHUX BJIACTUBOCTEN [IJIs YCYHEHHS 1e(eKTiB
HWXKHBOI I1IeJICTTH.

Tabnuysa 3. 3mMiHn Noka3HUKa LWiNIbHOCTI KicTKoBOro pereHepary B rpyni 3 (n = 24)

7-ma
14-Ta
21-wa
28-ma

e BMBeneHH: 036:KcnepumeHTy, LinbHicTb pereHepaty (HU), x £ S PiBeHb 3Ha4yLLOCTi BigMiHHOCTI, p

72,00 + 97,14
97,77 + 111,67
184,18 + 241,64
663,60 + 375,05

< 0,001

Mean=663.60 SD=375.05
ax=1809 Min=-716

Rl

PucyHok 5. 3pisu KT wwypiB 3 BUSHa4eHHsIM NOKa3HUKA LYiIbHOCTi KICTKOBOro pereHepary B BinsHUi
KicTkoBoro gegpekty B rpyni 3: A) 7-ma go6a); B) 14-ta go6a; C) 21-wa goba; D) 28-ma noba

M NMOK ta A3T
90 m norTt

NMnoodT
B MNOKT 3 HasBHIiCTIO ¥ MibXTpabekynspHomMy npoctopi CT
80 - B MNMOCT B MOKT 3 HasBHICTIO B MiXTpabeKynsapHoMy npocTopi Bl

513 54,4

40 7 32,6
30 - 031256

10 - 5109

45,7 43,7
32,4
207 23,9

5,6

7-ma goba

3-1A poba

14-ta po6a 28-ma poba

PucyHok 6. Pe3ynbtat MOpghoMeTpUYHOro AOCNIAXEHHS pereHepary,
Lo 3aroBHIOBaB MOPOXXHUHY 3moAesiboBaHoro A, y wypis rpynn 3
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Tabnuysa 4. 3mMiHn Noka3HUKa LiNIbHOCTI KicTKOBOro pereHepary B rpyni 4 (n = 24)

e B"Be”eHHz :ngcnepumemy, LWinbHicTb pereHepaty (HU), x = S PiBeHb 3Ha4yLLOCTi BigMiHHOCTI, p

7-ma
14-ta
21-wa
28-ma

Mean=268.50 SD=373.39
Max=1392 Min=-173
Area=0.008804 cm?

216,39 + 107,58
268,50 + 373,39
452,43 + 130,94
798,48 + 278,10

< 0,001

Mean=452.43 S
Max=1024 Min=174

Area=0.00874 cm?

Mean=798.48 SD=278.10 |
Max=1286 Min=3
Area=0.008819 cm? '

D

PucyHok 7. 3pisu KT wypis 3 BUSHa4YeHHAM NOKa3HUKA LLiJIbHOCTi KICTKOBOIro pereHepary B BinsiHui
KicTkoBoro gegpexty B rpyni 4: A) 7-ma go6a); B) 14-ta go6a; C) 21-wa goba; D) 28-ma noba

1007 B MOK Ta A3T
90 A norT
80 - m rocT

MooodT
B MOKT 3 HasiBHICTIO y MixXTpabekynspHomy npoctopi CT
B MNOKT 3 HasBHicTIO B MiXXTpabekynspHoMy npocTopi Bl

70 64,2
60 - 56,7

50
407 3038

30 - 25,7
20 -

]
104 05 10,1

14,6

0 - T

3-19 foba 7-ma poba

14-ta po6a 28-ma poba

PucyHok 8. Pe3ynbtat MOpghoMeTpUYHOro AOCNiAXEHHS pereHepary,
LYo 3aroBHIOBaB MOPOXHUHY 3MoAesiboBaHoro A, y wypis rpynv 4

3icTaBissi0un OTpUMaHi 1aHi IeHCUTOMETPii pereHepaTy B
ninsHi )1 KyTa HIDKHBOI IIeJIeTTH IITypa Ta pe3yJIbTaTh MOp-
(OJIOTIYHOrO MOCTIMKEeHHS, MOXHA MPOCTiAKYBATU MPSIMY
3JIEXKHICTh MK 30UIbLIIEHHSIM TTOKAa3HUKA PEHTIEHOJIOTIYHOT
IIITLHOCTI pereHepary, BUpaXkeHoi B ONMHULISIX XayHcdinaa,
i 30iJIBIIIEHHSIM IIUTOMOT'O 00’€MY OCTEOreHHOI (hibpopeTr-
KYJISIPHO1 TKAHWHU U MJIACTUHYACTOI KiCTKOBOI TKAHUHMU.

I1pu mopiBHSHHI pe3yabTaTiB MOP(POMETPUIHOTO 10-
CJIIKEHHSI pereHepaTy Mix JOCTiIHUMU TpyTriaMuy TTpoCIill-
KOBYETBCS 30UIBbIIIEHHST 00’€MY OCTEOTeHHOI (hiOpOpPeTUKY-
JISIPHOI TKAHWHM 1 TJIACTUHYACTOI KiCTKOBOI TKAHMHU BiJl

rpyrnu 1 mo rpynu 4, i Ha#OUIBIINI MTOKa3HUK MUTOMOIO
00’eMy IJIACTMHYACTOI KiCTKOBOI TKAHWHM CITOCTEPIra€Thest
B rpymi, ae /I omHoYacHO 3aMOBHIOBAIM CUHTETUYHMM KiCT-
KoBUM TpaHcImanTtatom «biomin I'T» («Parmmin», Ykpaina) Ta
kosareHoBoto ryokoto (DSI Dental Solutions Ltd, I3painb)
3 nojine3okcupudonykineoTunoM (BNC Korea, Kopes).

KoxxeH maTtepias y naHiii KOMIO3MUIlii BiAIToBigaB 3a
OKpEeMMUIi1 eTan pereHepartlii, 110 B CYKYIIHOCTi CKOPOTHWJIO
3arajbHUI Yyac BiTHOBJIEHHS KiCTKOBOTO Ae(EKTYy:

1) CUHTeTUYHUI KiCTKOBUI TpaHCILUIaHTAT «bioMiH
I'T» («Pamin», YkpaiHa) — cTBOpeHHSI IIEpBUHHOIO 00’€-
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MY TPUBUMIipHOI CTPYKTYPU MaitOyTHBHOI Ty04YacTOoi KiCTKH,
MPOPOCTaHHS B CTBOpeHUI 00’eM (hiOpo- Ta KOJIATCHOBUX
BOJIOKOH i KPOBOHOCHUX CYIIVH;

2) xonareHoBa ryoka (DSI Dental Solutions Ltd, I3pa-
11b) — cKadoJII 111 BHECEHHS TIpenapaTy MoJliae30KCupu-
OOHYKJICOTULY;

3) noninezokcupudonykieorun (BNC Korea, Kopest) —
poserunorounchk I HK-Hykineazoro, BUBUIbHSIE afeHO3UH,
SIKUIA € JTOHOPOM TTYPUHOBUX i TIiPUMiTUHOBUX OCHOB JIJISI
salvage pathway [18], 3B’s13yt0unch i3 peuentopamu A2A:

— BIUIMBA€E Ha 3HMKEHHSI CUHTE3Y TTpo3arajbHUX areH-
tiB (TNFa, IL-1 3, IL-6, MMP-13, PGE2, NO, 1L-8);

— 3MEHIIIY€E CYINHHY TPOHUKHICTB;

— MiABUIIYE CUHTE3 TPOTU3aNaIbHUX HUTOKIHIB [L-10;

— aktuBye cuHte3 (pakropiB pocty (EGF, FGF, IGF,
VEGF);

— CIIpUSIE XeMOTaKCHUCY JIiM(MOUUTIB, aKTUBaILii
NO-cunrerasu [11].

BucHoBKU

Byno BusiBneHo (hakT akTMBallii pernapaTMBHOIO OCTe-
OreHe3y B OUISTHII AipyacToro Ae(eKTy HUKHBOI IIeIen
TBapWH y BUIAJKaX MOT0 3aIIOBHEHHSI CUHTETUYHUM KiCT-
KOBUM TPaHCILJIAaHTATOM i OiJIbII BUpaxkKeHU e(peKT — IIpu
KOMOiHalIii 3 KojlJareHOBOIO TyOoKolo. JIikyBajabHUIT e(eKT
OyB MaKCHUMaJIbHO BUpPaXXK€HUM y pa3i OJHOYACHOIO 3a-
CTOCYBaHHSI KiCTKOBO3aMiCHOTO MaTepially i KoJareHoBoi
ryoku, 1o MaHicecryBanio Ha 28-My 100y hOpMyBaHHSIM
TMOBHOILIIHHOTO KiCTKOBOT'O pereHepary.

Orxe, cyOcTaHIlisl 3 TPbOX MaTepialliB KyMyJItoBaja
(dopMyBaHHS pereHepary Ta cdhopMyBasa OiJbIll TUIIOBY
TKaHWHHY pernapailito, 110 0yJio 00yMOBJIEHO: IIBUIIINM
OUUILIEHHSIM JipyacToro nedekTy Bil ¢parMeHTiB KpOBi i
aIbTEpaTUBHO 3MiHEHUX TKAHWH, aKTUBAIli€lo (paKkTopiB
pocty [10, 11] i 3MiHOIO B CKJIalli pereHepary rpaHyJsiiiii-
HOI, CIIOJIyYHOI, OCT€OreHHOI (PiOpOPeTUKYISIPHOI TKAHNH
3i IWBUAIIMM (DOPMYBAHHSIM IUIACTUHYACTOT KiCTKOBOI TKa-
HUHMU; aKTUBALIi€I0 HEOAHTiOreHe3y; 3MEHIIIEHHSM MPOIyK-
i1 Tpo3arnaabHUX MeIiaTopPiB; KiJTbKiCHOIO 3MiHO0 6a30BO1
0araTOKJITUHHOI ONUHUILI, 1110 3a0€e3Ie4yBajo aKTUBHY
npoJtidepallito KicTKOBOI TKAHUHH, PIiCT i BPOCTaHHS B pe-
reHepar; MOKpalleHHsIM MpoleciB MiHepati3allii TpadeKyn
IUTACTMHYACTOI KiCTKOBOI TKAHUHHU 3 pereHepary 3 ITiIBU-
IIIEHUM BMiCTOM OCTEOIIUTIB.

KondurikT inTepecis. ABTOpU 3as1BJISIIOTh PO BifICYTHICTD
KOHIIIKTY iHTepeciB i BlacHOI (hiHaHCOBOI 3al1iKaBJIEHOCTI
MIPU IiATOTOBIIi TaHOI CTAaTTi.

Indopmaunis npo dinancysannsa. Ctatts € ¢pparmeHTOM
IUIAaHOBOI HAYKOBO-IOCiIHOI poOOTH KadeapH XipypriuHoi
cromaroJorii HalioHaqbHOro MEIMYHOTO YHiBEpCUTETY
imeHi O.0. boromoubliist «PeKOHCTPYKTUBHO-BiTHOBHI OIe-
pallii 1eaenmHo-JIMLEBOI AUITHKY Ta NeHTaJbHA iMITJIaHTa-
11is1 3 ypaxyBaHHSIM GiojoriuHuX, aHaTOMO-(i3i0a0TUHUX
KOMITOHEHTIB Ta BUKOPUCTAHHSIM Cy4YacHUX UM(PPOBUX
TEeXHOJIOTi» (ITPOMIXKHMUIT), HOMEp Iep>KaBHOI peecTpallil
01250000003, Tepmin BukoHaHHs: 2025—2027 pp., KepiB-
HUK — ManaHnuyk Bnagucnas OnekcaHapoBuY.

Buecoxk aBTopiB. I'puniok O.1. — npoBeneHHs eKcriepu-
MEHTaJIbHUX JOCIiIXXEeHb, HAITMCAHHS CTATTi, (hOPMYJIIO-

BaHHS BUCHOBKIB; MupomHnyeHko M.C. — mpoBeneHHS
KJIiHIYHUX TOCIiIKeHb, aHaJi3 OTpPUMaHUX JaHUX i 1X cTa-
TUCTUYHA 00po0OKa, 0(pOpMIEHHS LTIOCTpALIiii.

Cnucok I\iTepGTypVI

1. Kim K, Ibrahim AMS, Koolen PGL, Lee BT, Lin SJ.
Trends in facial fracture treatment using the American College of
Surgeons National Surgical Quality Improvement Program database.
Plastic and Reconstructive Surgery. 2014;133(3):627-638. https.//
doi.org/10.1097/01.prs.0000438457.83345.€9.

2. Morrow BT, Samson TD, Schubert W, Mackay DR. Evidence-
based medicine: Mandible fractures. Plastic and Reconstructive
Surgery. 2014;134(6):1381-1390. https://doi.org/10.1097/
PRS.0000000000000717.

3. Ochs M, Chung W, Powers D. Trauma surgery. Journal of Oral
and Maxillofacial Surgery, 2017;75(8, Suppl.):e151-e194. https.//
doi.org/10.1016/j joms.2017.04.023.

4. Kumar P, Vinitha B, Fathima G. Bone grafis in dentistry. Journal
of Pharmacy & Bioallied Sciences. 2013;5(Suppl. 1):S125-S127.
https.//doi.org/10.4103/0975-7406.113312.

5. Zhang M, Rao P, Xia D, Sun L, Cai X, Xiao J. Functional
reconstruction of mandibular segment defects with individual pre-
formed reconstruction plate and computed tomographic angiogra-
phy-aided iliac crest flap. Journal of Oral and Maxillofacial Surgery.
2019;77(6):1293-1304. https.//doi.org/10.1016/j joms.2019.01.017.

6. Wong RC, Tideman H, Kin L, Merkx MA. Biomechanics of
mandibular reconstruction: A review. International Journal of Oral and
Maxillofacial Surgery. 2010,39(4):313-319. https://doi.org/10.1016/j.
ijom.2009.11.003.

7. Al Maruf DS., Parthasarathi K, Cheng K, Mukherjee P,
McKenzie DR., Crook JM, et al. Current and future perspectives on
biomaterials for segmental mandibular defect repair. International
Journal of Polymeric Materials and Polymeric Biomaterials.
2023;72(9):725-737.

8. Patel NR, Gohil PP. A review on biomaterials: Scope, ap-
plications & human anatomy significance. International Journal of
Emerging Technology and Advanced Engineering. 2012;2(4):91-101.

9. Quinlan E, Lopez-Noriega A, Thompson E, Kelly HM,
Cryan SA, O’Brien FJ. Development of collagen-hydroxyapatite scaf-
folds incorporating PLGA and alginate microparticles for the con-
trolled delivery of rhBMP-2 for bone tissue engineering. Journal of
Controlled Release, 2015;198:71-79. https://doi.org/10.1016/] jcon-
rel.2014.11.021.

10. Squadrito F, Bitto A, Irrera N, Pizzino G, Pallio G,
Minutoli L, Altavilla D. Pharmacological activity and clinical use
of PDRN. Frontiers in Pharmacology. 2017;8:Article 224. https.//
doi.org/10.3389/fphar.2017.00224.

11. Galeano M, Pallio G, Irrera N, Mannino F, Bitto A, Altavil-
la D, et al. Polydeoxyribonucleotide: A promising biological plat-
form to accelerate impaired skin wound healing. Pharmaceuticals.
2021;14(11):Article 1103. https://doi.org/10.3390/ph 14111103.

12. Wilson IF, Lokeh A, Benjamin CI, Hilger PA, Hamlar DD,
Ondrey FG, et al. Prospective comparison of panoramic tomo-
graphy (zonography) and helical computed tomography in the diag-
nosis and operative management of mandibular fractures. Plastic
and Reconstructive Surgery. 2001;107(6):1369-1375. https://
doi.org/10.1097/00006534-200105000-00008.

13. Roth FS, Kokoska MS, Awwad EE, Martin DS, Olson GT,
Hollier LH, et al. The identification of mandible fractures by he-

Tom 3, N2 1, 2026

www.mif-ua.com, https://maxopht-journal.com 29



OpuriHaAbHI AOCAiAXeHHs / Original Researches

lical computed tomography and panorex tomography. Journal of
Craniofacial Surgery. 2005, 16(3):394-399. https.//doi.org/10.1097/01.
scs.0000171964.01616.a8.

14. Astapenko OO. Rezultaty rentgen-strukturnoho analizu di-
liankyi kistkovoho zroshchennia za danymy MSKT u khvorykh z pere-
lomamy ta deformatsiiamy kistok lytsevoho cherepa pry zastosuvanni
riznykh sposobiv osteosyntezu [ Results of X-ray structural analysis of
the bone union area based on MSCT data in patients with fractures and
deformities of facial skull bones using different osteosynthesis methods].
Visnyk Problem Biolohii ta Medytsyny. 2015;2(1):317-324.

15. Liakh YE, Guryanov VG, Khomenko VN, Panchenko OA.
Osnovy kompiuternoi biostatistiki: Analiz informatsii v biologii, meditsine
i farmatsii statisticheskim paketom MedStat [ Fundamentals of computer

Information about authors

biostatistics: Analysis of information in biology, medicine, and pharmacy
using the MedStat statistical package]. Donetsk: Papakitsa EK, 2006.

16. Gurianov VH, Liakh YY, Parii VD, Korotkyi OV, Chalyi OV.
Posibnyk 7z biostatystyky. Analiz rezultativ medychnykh doslidzhen u pa-
keti EZR (R-statistics) [ Biostatistics guide: Analysis of medical research
results using the EZR (R-statistics) package]. Kyiv: Vistka, 2018.

17. Rebrova OY. Statisticheskii analiz meditsinskikh dannykh.
Primenenie paketa prikladnykh programm STATISTICA (3rd ed.)
[Statistical analysis of medical data: Application of the STATISTICA
software package]. 2006.

Orpumaro/Received 05.05.2026
PeyeHaoaHo/Revised 02.06.2026
TMpuiHaTO KO ApPyKYy/Accepted 10.06.2026 M

Oleksii Gryniuk, PhD-student, Department of Surgical Dentistry, 0.0. Bogomolets National Medical University, Kyiv, Ukraine; e-mail: agrunyk@gmail.com; https://orcid.org/0009-0003-5975-7665
Mykhailo Miroshnychenko, MD, DS, PhD, Professor, Head of the Department of General and Clinical Patiphisiology named by D.0. Alpern, V.N. Karazin Kharkiv National University, Kharkiv, Ukraine;

e-mail: msmyroshnychenko@ukr.net, https://orcid.org/0000-0002-6920-8374

Conflicts of interests. Authors declare the absence of any conflicts of interests and own financial interest that might be construed to influence the results or interpretation of the manuscript.

Information about funding. This article is part of the planned research project of the Department of Surgical Dentistry at the Bogomolets National Medical University: “Reconstructive and resto-
rative surgeries of the maxillofacial region and dental implantation considering hiological, anatomical and physiological components and the use of modern digital technologies” (interim stage); state
registration number: 0125U000003; implementation period: 2025—-2027; project supervisor — V.0. Malanchuk.

Authors’ contribution. 0.I. Gryniuk — experimental research, writing the article, formulating conclusions; M.S. Miroshnychenko — clinical research, analysis and statistical processing of the data

obtained, preparing illustrations.

O.l. Gryniuk®, M.S. Miroshnychenko?
"Bogomolets National Medical University, Kyiv, Ukraine
2 V.N. Karazin Kharkiv National University, Kharkiv, Ukraine

Application of a multicomponent substrate for bone grafting in the correction of jaw defects:
an experimental study in vivo

Abstract. Background. Bone defects in the maxillofacial region of-
ten require the use of bone substitute materials. Most of the bone
substitute materials studied do not possess both osteoconductive and
osteoinductive properties. Furthermore, they have varying resorp-
tion-integration times, which affects the overall rehabilitation time
for the patients. The purpose is to compare the results of a morpho-
logical study of a simulated perforated jaw defect filled with various
bone substitute materials with the results of densitometry of bone
regenerate in these defect sites. Materials and methods. An in vivo
experiment was conducted on 96 certified male laboratory rats, which
were divided into 4 groups of 24 animals each. The created perforated
jaw defects were filled with a blood clot, a bone substitute mate-
rial Biomin GT (RAPID, Ukraine), a collagen sponge (DSI Dental
Solutions Ltd., Israel), and a polydeoxyribonucleotide (BNC Korea,
Korea). The animals (6 per group) were euthanized on days 3, 7,
14, and 28 by instantaneous decapitation. Microscopic specimens
were examined using a ZEISS Primostar 3 microscope (Carl Zeiss,
Germany) with a built-in Axiocam 208 color camera. Morphometry
was performed using the Labscope software; the absolute number of
osteoblasts and osteocytes in the lamellar bone tissue bordering the
cavity of the perforated defect was counted. Computed tomography
of the regenerated tissue was done by means of a Planmeca ProMax
3D Max cone-beam tomograph (Planmeca Oy, Helsinki, Finland).
Scanning was performed using the following technical parameters:
voltage of 96 kV, current of 10—11 mA, field of view ranging from

8 X 8 t0 23 X 26 cm depending on the area under examination, slice
thickness of 0.2—0.4 mm, exposure time of 12—18 s. The resulting
DICOM images were processed using specialized Radiant software.
Results. When the perforated defect was filled with a composition of
bone substitute material, collagen sponge, and polydeoxyribonucle-
otides, the highest-quality bone regenerate compared to other groups
was obtained by day 28 of observation, as confirmed by morphometric
analysis and densitometry of the regenerated area. Morphometric
analysis revealed an increase in the specific volume of osteogenic
fibroreticular and lamellar bone tissue, while densitometric analysis
showed an increase in the radiographic density of the regenerated
bone, expressed in Hounsfield units. Conclusions. Due to the com-
bined effect of polydeoxyribonucleotide, bone substitute material, and
a collagen sponge, the formation of a fully developed bone regenerate
was achieved in a shorter time compared to other groups. This effect
is due to the influence of: 1) polydeoxyribonucleotide — on reducing
the synthesis of pro-inflammatory agents and vascular permeability,
increasing the synthesis of anti-inflammatory cytokines, and acti-
vating the synthesis of growth factors, lymphocyte chemotaxis, and
NO-synthase; 2) the bone substitute material — on the formation of
a three-dimensional structure of the future bone regenerate; 3) the
collagen sponge as a scaffold for polydeoxyribonucleotide.
Keywords: polydeoxyribonucleotide; bone regeneration; jaw de-
fects; synthetic bone graft; hydroxyapatite; (3-tricalcium phosphate;
reparative osteogenesis
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AcraxoB M.O., lNanvsoaa P.C.
HavioHanbHU meamyaH yHiBepcuteT imeHi O.O. boromobLst, M. KuniB, YkpaiHa

BMKOPUCTAHHS iIHCTPYMEHTIB HO OCHOBI
LUTYYHOrO iHTEAEKTY B PYTUHHIN NPAKTULL
AIKApPS CTOMATOAOIA-Xipypra

Pe3tome. Axmyaavnicmo. Illmyunuii inmenexm (L) cmpimko inmespyemocs 6 cy4achy cmomamonoziio, 0e-
MOHCMPYHOUU 3HAYHUI NOMEHUIAA Y 0iaeHOCMUYL, AHAAI3] MeOUHHUX 300padcelb, NAAHYB8AHHI [l NPOCHO3YB8AHHI
pesyavmamie aikysanis. Boonouac tio2o npakmuuHe 3acmocy8ants 3aAUuaAEmMbCs 00MedceHUM uepe3 Hedocmam-
HI0 nid2omoeKy gaxisuie, oomexncenuii docmyn 00 mexHonoeill, puou4Hi acnekmu ii Hedo8ipy 00 areopummis.
Tlodanvua egpekmusna inmeepayis 11 6 kainiuny npakmuky nompeodye He auuie MexXHOA02IMHO20 PO3GUMKY, A U
CUCMEMHO20 HABUAHHS CMOMAMO0A02i8, opmysants yudposeoi komnemenmuocmi. Memoro darnoeo docaioncents
6yn0 ouinumu pieeHv 00i3HaHOCMI W000 chepu NPAKMUYHOLO BUKOPUCIAHHS MEXHON02II WMYHH020 IHMeNeKmy
6 KAIHIUHIl npakmuyi i nepcoHanvHe cmaesneHHs 00 HUX AiKapie cmomamonozie-xipypeie. Mamepiaau ma me-
moou. byno po3pobaeno anonimuy ankemy 3 29 3anumans, Wo cKAadaiacs iz coyianrbho2o 640Ky [ cneuiaibHux
3anumMats 3 00HIEH NPABUALHON 8I0N06I00N, 045 OYIHKU PiGHs 00I3HAHOCMI MA 3aYIKABAEHOCMI CIMOMAMO0402i6
wodo 3acmocysants incmpymenmie Ha ocnogi Ill1, 30kpema 6 naanyseanHi it nposedeHHi 0eHManbHOI iMnAaHmMA-
yii. Aukemyeanns 8iobyseanoce y mpaeui — uepeni 2026 poky, yuacmse 6yaa 0o6posginehoro. Jns ananizy danux
010 3acmocosano memoou onucosoi ma anarimuunoi cmamucmuxu. Pezyabmamu. Po3pue mixc dexaapoearnum
inmepecom (81,5 %) i paxmuunum ynposadncennam (33,3 %) Il 6 pymunny npakmuxy € giouymnum, wo 4im-
Ko intocmpye technology adoption gap. 70,4 % pecnondenmie maroms auuie yacmiose abo Hyab08e po3yMiHHs
1l I-incmpymenmis, npu yvomy 81,5 % 3auyixaeneni 6 ix euxopucmanni. IliomeepoyceHHsm momy € 3a2anbHuil
HapamueHuil NoKasHuK «cnpuitnama kopucricmo LI (koegivienm a Kponbaxa = 0,84 (95% 1 0,76—0,90)).
Bucnoexu. 3auixaenenicms aikapie y euxkopucmanti mexrvonoeiii I € ucokor, ocHOBHUMU nepeukooamu ons
inmeepauyii Il 6 pymunHy KAIHIYHY NPAKmMUKy € HeOoCMamHiil pieHb 3HaHb | NPAKMUYHUX HA8u4oK. Boonouac
incmpymenmu Ha ocrogi Il marome 3HauHUl NomeHyian 045 8UBAEHHS Il AHANI3Y KAHO0BUX (paKkmopie, noe’s-
3aHUX 3 PUSUKOM PO3GUMKY NICAAONEPAYILIHUX YCKAAOHEHD.

KoarouoBi ciioBa: wmyunuii inmesexm; neiiponni mepeici; 0enmanvha iMAAGHMAYIS; NAGHYEAHHS; NPAKMUYHI
HasuyKu

Bctyn

ITyunuii intenexr (II) € onHielo 3 Halnmepcrek-
TUBHIIIINX JJAHOK PO3BUTKY Cy4acHOI MEIUIIMHU Ta CTO-
matoiorii. CTpiMKHil pO3BUTOK MallIMHHUX aJITOPUTMIB,
raubokoro HaBuaHHA (deep learning) i KOMIT I0TEpHOIO
30py 3a0e3Mmeuye aKTUBHY iHTerpallilo B MEINYHY NPAKTUKY,
JIOTIOMAararydu 3 IPUNHITTSM KJIiHIYHUX PillleHb, aHAJi30M
300paXkeHb, MJIaHYBaHHSIM i TIPOTHO3YBaHHSIM 00paHOTO
JIiKyBaHHSI. ¥ CTOMATOJIOTii BUKOpUCTaHHS TexHoorii 11
Ma€ IMUPOKUI CIEKTP 3aBAaHb: BiJl AETEKIil MATOJOTIYHUX

3MiH Ha PEHTIeHiBCbKUX 300pakeHHSX i KOHYCHO-TIpOMe-
HeBiil komm'oTepHiit Tomorpami (KITKT) no aBTomatuso-
BaHOTO M(POBOTO IJIAHYBAaHHS JIEHTAJIbHOI IMIUIaHTALLil,
OPTOJAOHTUYHOTO JIiIKyBaHHS, TPOTHO3YBaHHS PO3BUTKY
yCKJIamHeHb [1—4].

He3Baxxaroun Ha CTpiMKUIA po3BUTOK TexHouorii 11
Ta MaclTadyBaHHS cdep iX BUKOPpUCTaAaHHS, iHTerpallis
LIMX iIHCTPYMEHTIB Y IIOJAEHHY KJIiHIYHY TTPaKTHUKY JIiKa-
PiB-CTOMATOJIOTIB BinOyBa€eThecsl HerpomnopililiHo. I Bxe
JIEMOHCTPYE BUCOKMI piBEHb TOYHOCTI MIPU aHaTi3i peHT-
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TeHiIBCHbKMX 300paXkeHb, aBTOMATU30BaHiil JiarHOCTUIII,
TUIAaHYBaHHI Ta MTPOTHO3yBaHHI KJIIHIYHUX pEe3yJbTaTiB. Y
TOM XK€ Yac e()eKTUBHICTh iHTeTpallil TAKMX TeXHOJIOTii1 3a-
JIEXKWUTDH HEe TUTBKU BiJl TEXHIYHUX MOXJIMBOCTEH, ajie i Bil
TOTOBHOCTI JIiKapiB 10 BUKOPUCTAHHSI HOBUX LM(PPOBUX
IHCTPpYMEHTIB, piBHSA iX 00i3HAHOCTI, JOBipY IO TOYHOCTI
JITOPUTMIB 1 JOCTYITHOCTI BiZllIOBiTHOIO HaBYaHHSI.

PesynbpraTt iHTepHAaLIiOHATPHUX TOCTIIXEHD TeMOH-
CTPYIOTh TIOCTYIIOBE 3pOCTaHHSI iHTepeCy 10 BUKOPHUCTaH-
H$I IUTYYHOTO iHTEJIeKTY, MPOTe PiBEHb MOTO MPAKTUUHOTO
BUKOPMCTAHHS 3aJIMIIIAETHCS TTOPiBHSIHO HU3bKUM [5—10].
OnutyBaHHS, IPOBEAEHI cepel JiKapiB-CTOMATOJIOTIB pi3-
HUX KpaiH, MoKa3aJIi IOCTAaTHIil piBeHb 00i3HAHOCTI LIOI0
noTeHuiiHUX MoxyuuBoctel I Ta nocuTh MO3UTUBHE
CTaBJICHHS 10 0TO BUKOPUCTAHHS B KJIIHIUHIN MPaKTU-
ui. BonHouac Ginbliia yacTMHaA PECIIOHJAEHTIB Bil3HaUuWIa
OOMeXXeHUI MPaKTUYHUI TOCBil BUKOPUCTAHHS TaKUX
TexHosorii. HaitmonynspHimyumu dhakropamu, 10 CTpU-
MYIOTb iX peajiizallito, Ha3Baju HeIOCTaTHil piBeHb 3HAHb,
BiIICyTHICTb HAaBYaHHSI, OOMEXEHUIA TOCTYII 10 BiIMOBITHUX
TEXHOJIOTii, JOpUANYHY HEeBU3HAYEHICTh i HEAOBIPY A0 pe-
3yJIbTATIB AJITOPUTMIB MAIITMHHOTO HaBUaHHs. Pazom 3 ium
3HaYHa YaCTMHA CTOMATOJIOTIB BBaXKa€, 1110 BITPOBAIKEHHS
TexHoorii I 3mMoxke MiaACUINTH TOYHICTh TiarHOCTUKH,
OTTUMI3yBaTH TIJIAHYBaHHSI JIIKYBaHHSI Ta MOJITIIINTY KJTi-
HiYHi pe3yabTaTu.

ITonpu cTpimMKe 3pocTaHHSI KiJIBKOCTI TOCTIIKEHb i3
3aCTOCYBAHHS LUTYYHOTO iHTEJIEKTY B CTOMATOJIOTIi, 3HAUHA
iX yacTMHa 30cepe/’keHa Ha OLliHIOBaHHI AiarHOCTUYHUX
MOXJIMBOCTEH 1 TOUHOCTI pe3yJibTaTiB a00 3arajlbHOMY CTaB-
JIGHHI JIiKapiB 10 cydacHuX TexHoJjorii [11—15]. BonHouac
3aJIMIIAI0THCS MaJIOBUBYEHUMU YMHHUKU, IO CIIPUSTIOTH
ynpoBamkeHHIo 1111 B KJIiHiYHY MpakKTUKY CTOMATOJIOTiB ab0
TraJIbMyIOTb 110TO, PiBeHb 00i3HAHOCTI, TOCBil BUKOPUCTAH-
HS1 y BJIACHII MPAKTHUILi, HAJIAIITOBAHICTh 111010 HABYAHHS
i1 ocHOBHI 6ap’epu mono BrpoBamkeHHs 11 [4]. Okpim
11bOTO, B YKpaiHi MogiOHUX A0C/iIKeHb TPAKTUYHO HEMAE,
1110 CTBOPIOE MEPEIIKOAM Ha IUISIXY 10 OLIiHKY TOTOBHOCTI
BITYM3HSIHOI CITUILHOTA CTOMATOJIOTIB 10 BUKOPUCTAHHS
I I-TexHoJOri# i YyCKIagHIOE MOPiBHSHHS OTPUMaHUX pe-
3yJIbTATIB 3 MiXKHAPOIHUMU TaHUMU.

MeTor0 1aHOTO TOCTiIKEHHS OYJI0 OLIIHUTU PiBeHb 00i-
3HAHOCTI OO c(hepu MPaKTUYHOTO BUKOPUCTAHHS TEXHO-
JIOTiH IITYYHOTO IHTEJIEKTY B KJIiHIYHI/ MPaKTULIi Ta Mepco-
HaJIbHE CTaBJEHHS 10 HUX JIiKapiB CTOMATOJIOTiB-XipypriB,
30KpeMa B YaCTHHI IMiArOTOBKM 10 IeHTAJIbHOI iMITJIaHTaLIil
Ta 3aro0iraHHsI MOXJIMBUM PU3UKaM Ta YCKJIATHEHHSIM.

Marepiaam Ta meToamn

st po3yMiHHS MOIIMPEHOCTI 3HAaHb PO METOAUKU
I Ta rmmOuHY iX 3aCTOCYBaHHS B KJIIHIYHil MpakTH-
11i JiKapeM-CTOMaToJI0roM Oya0 po3po0JeHO aHOHIMHY
aHKeTy, 1110 MicTuia 29 3anutaHb. BoHa ckiananachk i3
coluiajgbHOro OJIOKY i crielialbHUX 3allMTaHb 3 OJHIEI0
NpPaBUJIBHOIO BiIIOBIOIIO IS OLIHKU piBHSI 00i3HAHO-
CTi ¥ 3a1iKaBJI€HOCTi CTOMATOJIOTIB 11010 3aCTOCYBAaHHSI
iHCTPYMEHTIB Ha OCHOBI IITYYHOIO iHTEJIEKTY, 30KpeMa
B MJIaHYBaHHI Ta MPOBEIEeHHI JEHTaJbHOI iMIUIAaHTALLii.
AHKeTYBaHHS BimOyBajoch y TpaBHi — yepBHi 2026 poKy,
yJacTh OyJia 1OOPOBIIBLHOIO.

OnutyBaHHS Iepeadavago aHOHIMI3allilo JaHUX, TPU-
Bajio 6113bko 15—20 XB, pe3yabTaTy OyayTh BUKOPUCTaHI
JIMIIE B y3araJbHEHOMY BUIJISIAL IJIsI HAYKOBUX Liiieit. Oc-
HOBHUI (ppeiiMBOPK OYJI0 CTBOpEHO Ha 6a3i 6€3KOITOBHOL
matdopmu Microsoft Forms 3 ¢popMoto 3BOpOTHOTO 3B’513-
Ky y (iHaJli onmuTyBaHHS.

AHaJni3 JaHuX MPOBEJEHO METOJaMM OIMMCOBOI CTa-
TUCTUKU, Y3TOIKEHICTh mapaMeTpiB BIutuBy 1111 BuBua-
JIM 3 BUKOpUCTaHHSIM KoeditieHTa a KpoHbaxa (internal
consistency), a Takox kKpurepito Kpyckana — Yoiicca ta
CrniipmeHa JUtsl aHaTi3y 3aJIeXKHOCTe ! SIKICHUX MapaMeTpiB.

PesyAbTaTH

B onutyBaHHi B3sutn y4acTh 54 peCrOHIECHTH — JIiKapi
CTOMATOJIOTU-XipypTH Pi3HUX KJIiHiYHMX ycTaHoB M. KueBa.
Bixoswuii miama3on: 22 ocodu BikoM 25—30 poxkiB, 18 ocio —
30—39 pokis, 4 nikapi — 40—49 pokis, 4 nikapi — 50—59
POKiB, 6 crreriaticTiB — mo 25 pokiB. ['eHIepHUI pO3TOIiT:
nepeBaxaau 4oaoBiku — 44 npotu 10 ocib XiHOYoi cTarti.

Kninigamii craxx pecrioHIEHTIB BapiloBaB: 10 5 pOKiB —
10 oci6, 0CHOBHY YacTKy CTAHOBWJIM CITCLIiaJIiCTH 3i CTaXXeM
6—10 poxkis, 11—-20 poxkiB — 10 oci6 i moHan 20 pokiB —
6 OMUTYBaHUX.

Cepen OCHOBHMX CIIELiaIbHOCTE PECIIOHACHTH 3a3Ha-
yaju crieliaizalito 3 XipypriuHoi cromaToJiorii — 32 oco-
6u, 16 ocib — 3 IIeaenHO-INIEBOI Xipypril, 4eTBEPO — 3
OPTOIEANYHOI CTOMATOJIOTI1, TBOE — 3 TEPANeBTUYHOI CTO-
MaToJIOTi1, YTiM, SIK BTOpPMHHA CIIelliajli3allisl BKazyBajacs
XipypriyHa CTOMaTOJIOTIS.

3a miciieM po6oTH: 16 pecrmoHAEHTIB OYJIM CITiBpOOiT-
HUKaMM 3aKJIadiB OXOPOHU 300POB’S AepKaBHUX a00 KO-
MyHaJIbHUX (DOPM BIacHOCTI, 32 — 3aiiMasinCsl TPUBATHOIO
CTOMATOJIOTTYHOIO MTPAKTUKOIO, iHIL 6 — TPOBAIMIIM MTPpaK-
TUYHY TiSTBHICTh Y MeXaX YHiBEPCUTETChKOI KITiHIKI ab0
KJIiHIYHMX 0a3 3aKJ1aiB BULLIO] OCBITH. JlecsITb OMUTYBAaHUX
Oy/u KepiBHUKAaMU CTOMATOJIOTiYHOro GisHecy, 36 — Ha-
JIexKaJm 10 KaTeropii HalMaHUX MpaliBHUKIB, iHIII 8 — 10
HayKOBO-MeIaroriYHuX mpauiBHUKIB.

BusznaueHnHs miama3oHy poOOTH 3 HOBITHIMU TeXHO-
JIOTiSIMU aHaJli3yBajocs 3a BiAMOBIASIMM Ha TaKi 3aIu-
taHHs. Ha 3anutanns «Yu maere Bu moctym mo KITIKT y
Bamiit kniHiyHii npakTUi?» 26 OMUTYBaHUX BiAMOBIIM,
110 HAIIPaBISIOTh CBOIX IMAILIIEHTIB IO CIIELiali30BaHUX
NiarHOCTUYHUX LIEHTPIB MicTa, iHII 28 — 3a3HaYMIH,
110 MAaIOTh Y PeCypCHiil 6a3i KoMIT'IoTepHuUi Tomorpad
i BukonyioTh KIIKT y cebe Ha micmi. Illlomo BapiaHTiB
LIM(MPOBUX TEXHOJOTIN y MpaKTUIli JiKaps-CToOMaToJora
(MMTaHHS MiCTAJIO MOXJIMBICTh MYJBTUBUOOPY) PECIIOH-
NIEHTU 3a3Havyajiu, 1110 BUKOPUCTOBYIOTh LIU(PPOBY PEHTIe-
Horpadito (Biziorpadiro) — 40 oci6 (74 %), 3D-npyk — 28
(51,8 %), KITKT — 50 (92,6 %), iHTpaopaqbHUil CKaHEP —
32 (59,3 %), CAD/CAM-cucremu — 20 (37 %), HaBira-
iitHy xipyprito — 34 (62,9 %), nudpoBe NIaHyBaHHS
iMmanTanii — 36 (66,6 %). [Ipuyomy 30 pecrioHIACHTIB
BiZluyBalOTh ce0e MaKCMMaJIbHO KOMIIETEHTHUMU B 1IUD-
POBUX TEXHOJIOTisIX, a 18 onmUTYBaHUX BUKOPUCTOBYIOTh
U (POBi TEXHOJIOTII SIK OIILIiIO.

3aBaHTaXeHiCTh KJIiHiUHOTO TIpuitomy: 1o 18 nikapis
MaloTh Bix 1 10 5 mauieHTiB i Bix 6 10 10 mamieHTiB Ha Mi-
Cs1Ib, SKUM BUKOHYIOTh IeHTAJbHY iMIIaHTalIio; 14 pec-
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MOHIEHTIB MaIOTh OiIbII iIHTEHCUBHUM MPUIOM — IIOHAT,
10 mawLieHTiB IJ1s1 AeHTAJIBHOI iMIUIAHTALIIT LLIOMICSILIS, YeT-
BEpO — HE BUKOHYIOTb 1Ie¥l TUIT BTPyYaHHS.

Ha punky Ykpainu HassBHUI IIMPOKUIA BUOIp iMIIaH-
TOJIOTIYHUX CUCTEM. MU BU3HAUUIIU, 1110 § OMUTYBAHUX
KOPUCTYIOTBCS OIHIE€I0 IMITJIAHTOJIOTIYHOIO CUCTEMOIO, 22 —
nBoma, 20 — Tppoma abo Ginbiie. BpaxoByouu 1i naHi,
MU ITOLiKaBWJINCh TUM, 110, Ha AYMKY JIiKapiB, HaliOiIbIIIe
BIUTMBA€E Ha iXHi Mpioputetn abo BUGip. OTXe, 36 3 HUX
3a3HAYIIIM, 110 1€ aHATOMIiUHi YMOBU IiJISTHKHY ILIEJIeNH, 1
MPOBOAUTUMETBCS XipypTiyHa iHTepBeHLlisl, BlIacHi nmpede-
peHuii oopanu 14 onutyBaHuX, 24 peCIIOHASHTU CITMPATIUCS
Ha TexHiYHi ocobamBocTi cucremu, 10 ocib 3aificHIOBaIM
BUOIp, IPYHTYIOUUCH HA €MITipMYHOMY JOCBiIi.

3BiCHO, iCHYE€ PU3UK PO3BUTKY MiCJSOIIEpalLliiHUX
YCKJIATHEHb i TPU TaKKX OTIepaTUBHUX BTpydaHHsIX. Cepen
ONMUTYBAHMUX HaMU ocCi0 14 Bim3HaumaM, 110 TaKi sSBUIIA
Tparistics ayxe yacto (1 Ha 5 maiieHTiB), 20 pecrioHaeH-
TiB — 3 yactorolo 1 Ha 20 nmanuieHTiB; 14 ¢axiBLiB — iHKOJIU
(1 Ha 50 mamieHTiB), 2 3a3HAYMIM, IO ITOMIOHI eImizonu
Tparuisincs Bkpait pinko (1 Ha 100 kiHiYHMX BUMAIKIB).
TpynHoi, 3 SKMMM 3a3BUYal CTUKAIMCS JIiKapi: CKIagHa,
HETUITOBa aHaTOMiss — 16 onmuTyBaHUX, Opak yacy — 12
0Ci0, aKLIEHT Ha HeIOCTaTHLOMY 00’ €Mi KiCTKOBOI TKAHMHU
3poounu 44 pecnoHneHTH, 18 JiKapiB oOpaay CKIamgHICTh
MO3UIIIOHYBAaHHS IMITJIaHTATy, 6 — 3pOOKMIIM aKLIEHT Ha Bill-
CYTHOCTI KOMITJIA€HCY 3 TALliEHTOM, 12 — Ha HeAOCTaTHbO-
MY JOCBIi JliKapsl y BUPILIEHHI CKJIaTHUX KJIiHIYHUX KEHCiB.

KonkpeTHi KIIiHIYHI YCKIagHEHHS, 3 IKMMU CTUKAJINCH
OINMUTYBaHI HAMU CITELiaJiCTU: paHHS BTpaTa iMIJIaHTaTy —
30, nepdopallisg nHa raiMopoBoi ma3zyxu — 24, MOIIKO-
JKEHHST HUDKHbOAJIBBEOJISIPHOTO HepBa — 12, HemocTar-
HSI TIEpBUHHA CTabiIbHICTh — 34, HenmpaBWIbHA TTO3ULLIS
IeHTaJabHoro iMIurantaty — 30, i muire 8 omuTyBaHUX He
CTUKAJIMCh i3 3aITPONIOHOBAHUMHU BapiaHTaMU YCKJIaIHEHb.

AHaJti3 HacJiAKiB i poOoTa Ha MOMMJIKAMU € HEBilI €M-
HOIO YaCTMHOIO MPAKTUYHOI MisSNTIbHOCTI OyIb-SIKOTO CBi-
IIOMOTO JIiKaps, KU 6axka€ po3BUBAaTUCA. Y BiAIMOBiIb
Ha 3armuTaHHsg «Ha Bamy mymky, mo mMoriio 6 momoMor-
TU HaMOIIbIIe 3MEHIIUTU PU3UKU Tijl Yac iMITJIaHTaii?»
TOJIIIIIIeHHST BUKJIaaHHS B YHiBepcuUTeTax 3a3Haunau 24
ocobu, 1oAaTKOBE NMpaKTUYHE HaBYaHHS JiikapiB — 28,
TaKa X KiJIbKiCTh ONMUTYBAHMUX IIPOTHO3YE, 110 HUDpPOBE
TUTAaHYBaHHS TaJio 6 3MOTY 3MEHIIUTH BiICOTOK Hebaxa-
HUX HACJiAKiB, Kpalua niarHoctuka — 20, BUKOPUCTaHHS
III-incTpymMeHTiB — 36, a OT 3aTBepIXKeHi HalliOHATbHI
KJIiHiYHi IMTPOTOKOJIM Ta iHIIIi MpaBOBi JOKYMEHTH, 1110 CTO-
CYIOTBCS FOPUIUYHOTO PETJIaAMEHTY BUKOHAHHS JIEHTAIbHOT
iMIUTaHTAallii, 00panu 28 peCIOHIEHTIB.

Baaraui i3 «3acrocyBannsm 111 B cromartosnorii» He 3Ha-
itomi 14 oci0, yacTKoBO 3HaiioMi — 24, pellta — BOJOIIIOTh
MEeBHOIO iH(OpPMaILli€lo i BIIEBHEHO CTBEPIXKYIOTh, 1110 3HA-
iomi. Y BinmoBinb Ha 3aMMTaHHS «SIKi MOXKJIMBOCTI BUKOPH-
cranng 1 y cromatosorii Bam Bimomi?» 26 oci6 3a3Haum-
JIM aBTOMAaTUYHY CErMEHTAallil0 aHAaTOMIYHUX YTBOPEHb, 28
pecrioHaeHTiB oopanu aHaniz KITKT i peHTreHoI0riYHuX
300paxkeHb, aBTOMaTUYHE IUIAaHYBaHHS JeHTaJIbHOIL iMIT-
JaHTauii — 18, TporHo3yBaHHS pe3yIbTaTiB — 16, OIiHKY
aHATOMIYHUX PU3UKIB — 14, MaJIM CKJIaIHOIIL 3 BiIITOBIIIIO
16 nikapis.

Ta6nuys 1. @akTopu, Lo ranbMyrOTh iHTerpayito LI

(N = 54)

| owr me|
HepocTtaTtHs 06i3HaHICTb 32 59,3
BigcyTHiCTb HaB4aHHs 30 55,6
Heposipa no anroputmis LLUI 30 55,6
Bucoka BapTicTb 20 37
KOpugnyHi nuTaHHA 18 33,3
CknapgHicTb iHTerpauii B po6o4uii npouec 16 29,6

lpumitka: * — Bignosigi Ha 3anuTaHHs nepep6avyanu
MynbTUBUGIP.

Cepen KOropTu pecnoHASHTIB auile 18 3a3HaymIn,
10 KOPUCTYIOThCS iHCTpyMeHTaMu Ha ocHoBi L1, 6 — He
BIIEBHEHI, pellTa He KOPUCTYBaIUCS KoaHoro pa3sy. [Ipote
3alikaBieHicTh y BUkopuctanHi 1 Buciosunu 44 onu-
TyBaHi. PaKTOPH, 1110 MOXYTh BIJIMBATU Ha TalbMyBaHHS
nporpecy ado inrerpauito 11 B pyTHHHY IpaKTUKY, 3a3Ha-
YyeHi B TabJ. 1

IIpu anamizi TBepmkeHsb «1II Moxe migBUIIUTH TOU-
HiCTbh MJaHyBaHHS iMIL1aHTalii», «I1 Moxe 3MeHIIM-
TU PpU3UK yCKIamaHeHb», «I1II Moxe crpocTuTu aHami3
KITKT», «ILI Moxe 3¢eKOHOMUTH Yac Jlikapsi» i KiJIbKOCTi
00paHUX BifAIOBiAeH MPUXOBAHUM 00’ €THYIOUUM ITOHSITTSIM
€ «cnpuiigara kopucHicts LII» (koedimienT o Kponoba-
xa = 0,84 (95% 1 0,76—0,90)). OTke, moOpa y3romKeHiCTh
TOBOPUTH IIPO Te, IO PECIIOHASHTU BiAIoBigaau Ha 1Ii 4
TBEP/KCHHS TAKMM JIOTIYUHUM UMHOM: TO#, XTO BBaXae,
o I minBuiirye TOUHICTh, 3 BUCOKOIO iMOBIPHICTIO TAaKOX
BBaxae, 1o L1 3mentye pusuku, ciipoiye aHaniz KITKT
i EKOHOMUTB Yac.

VTiM, BU3HAUNTHU 3HAYYIILY 3aJI€XKHICTh MiXK CTaTTIO i 3a-
nikasnenicTio LT (U = 58; p = 0,86) a60 mpakKTUYHUM CTa-
xkeM i 3anikasnenicrio I (H = 1,79, p = 0,62) He Boamocs.

O6roeopeHHs

Po3puB mixx nexymapoBaHum iHTtepecom (81,5 %) i
bakTruHuM yrpoBamkeHHsaM (33,3 %) € BimuyTHUM — 11e
KJIacu4Ha imocTpaiis technology adoption gap. Jlikapi
XOUyThb, aje He pobJisiTh. ToO6TO cam (hakT 3allikaBieHO-
CTi He € MpeauKTopoM yrnpoBamxeHHs. 70,4 % pecrnoH-
NIEHTIB MAIOTh JIMIIIE YaCTKOBE a00 HYJIbOBE PO3YMiHHS
III-incTpyMeHTiB, Tipu ubomy 81,5 % 3auikaBieHi B ix
BukopucrtaHHi. Lle minTBepaxye, 110 iHTEpec 3HAYHOIO
Mipolo BUIepeakae KOMIIETEHTHICTb, TOOTO JIIOAM XOUYTh
IHCTPYMEHT, CYTh SIKOTO IO KiHIIS He pO3yMiloTh. MoxXHa
BBaxkaTH, 1110 iHTEpeC MPOANKTOBAHU O4iKyBaHHSIMU 200
MapKeTUHroBUM HapatuBoM mpo 111, a He ycBimomiaeHUM
KJIiHIYHMAM 3aUTOM.

Tpu TonoBi 6ap’epu (HemoCcTaTHS 00i3HAHICTh, BiICYT-
HiCTh HaBYaHHS, HegoBipa no aaroputmis I11), 03BydyeHi B
OiNBIIIOCTI BiAMOBiAEH PECIIOHIAEHTIB, CTOCYIOThCSI OCBIT-
HbO-TICUXOJIOTIYHOTO HaIpsIMKYy, Hab0araTo MeHIIy 4acT-
KY CTaHOBJISITh iHPPACTPYKTYPHi UM (hiHAHCOBI YMHHUKU.
BapTicTh i IopuandHi mUTaHHS, SIKi 3a3BUYall BBaXKarOTh
TOJIOBHUMU TIEPETIOHAMM JIJISI HOBUX TEXHOJIOTII, 32 pe3yJib-
TaTaMy ONUTYBAaHHS MOCIAAIOTh HUXKYi Mo3ullii. BUxonuTs,
IO iIHBECTUIIii B OCBITHI IIPOTpaMM Ta MPaKTUIHI KypcH
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MaTUMYTh OBl BIUIMB Ha BripoBamkeHHs L1, HixX 3me-
ILIeBJIEHHSI TEXHOJIOTiil Y1 3aKOHOIaBYi 3MiHU.

Lle y3romXyeTbcs 3 JaHMMU iHIIOro OJIOKY: Y BilIo-
Binsix Ha 3anuTaHHs «I1lo mormomoxe 3MEHITUTH PU3UKU
iMmanTauii?» Bukopucranus HII-incTtpymeHnTiB (66,6 %)
BUITEPEINIIO HABITh JONATKOBE MPAaKTUIHe HaBYaHHS (28 %)
i 3aTBepIKeHi KiiHiuHi mpotokonu (28 %). Jlikapi BipsATh
y notennian I gx pimeHHs — monpu Te, MO cami ioro
Maii’ke He BAKOPUCTOBYIOTb i TIOTaHO PO3YMIIOTb.

Sx 6aunmMo, icHye OCHOBHA KJIiHiuHa mpobiema (me-
GInUT KicTKOBOI TKAaHWUHU, MPO SIKY roBopsTh 81,5 %
PECIIOH/IeHTIB), aje came Toil pyHkuioHan LI, sikuii mir
OM JOIIOMOTTHU 3 OIIIHKOIO KiCTKOBOI'O 00’€MY i1 pU3UKiB
(cermeHTallis1, oLliHKA PU3MKIB), HalIMEHIIIe BiOMuUIi pec-
nouaeHTam (33,3 %). TooTo 06i3HaHicTh mono 1 He 30i-
Ta€ThCS 3 peaJlbHUMU KIJIIHIYHUMHU TTOTpedaMu — PECOH-
IEeHTH Kpallle 3HAIOTh PO y3arajabHeHi KOPUCHI (PyHKIIil
I (anami3 306paxkenb — 51,8 %), HiX TIpo crienupivHi
iHCTPYMEHTH TIPSIMOTO KJIiHIYHOTO 3aCTOCYBaHHS TaM, e
BOHM HaMOiJIbIIIe TOTPiOHi.

TonoBHwMii pakTOop BUOOPY iMILIAHTONOTIYHOI CUC-
TeMU — aHATOMIUHi MepeayMOBM OiUISTHKM weinenu (36
BifmnoBineit), a He BiacHi npedepeHii (14) yu TexHiuHi
0co0IMBOCTI cucteMu (24). YTiMm, He3Baxkaloun Ha KOMepIi-
ajizanito ranysi (Maitxe 60 % — mpuBaTHa MpaKTHKa), KJTi-
HiYyHe pillleHHSsI ITpeBalo€ Haa 0i3HeC-JI0TiKO0 IMpU BUOOPi
cucteMu iMIutaHTaty. OCoOJIMBO KOJIM iCHYIOTh 3arajibHi
HapaTWBU PO KOMeplliali3alilo XipypriyHOI CTOMAaTOJIOT1
B IIPUBAaTHOMY CEKTOPi.

IToka3oBo, 1110 92,6 % kopucrytorbest KITKT, ane nuiie
28 i3 54 (51,8 %) maroTh BiacHuUii TOMOrpad — peinra Ha-
MPaBJISIOTH MAIIEHTIB y TiaTHOCTUYHI LIeHTpHU. | TyT BapTo
3a3HAUYMTH, 1110 MaliKe MOJOBUHA XipypriB HE KOHTPOJIOE
skictb/mpoTokos KITKT-300paskeHHs1 HarpsiMy, a Tipaifoe
3 TUMM JaHUMHU, 1110 OTPUMYE 330BHi, — 11€ MOTCHLIMHUI
(akTop BapiaTUBHOCTI SIKOCTi HiaTHOCTUKHU, SIKUI BapTO
BpaxyBaTy Mpu 00roBOpPeHHi 6ap’epiB 100 BITPOBAIKEHHS
1II-anani3y 300paxkeHb. AIXKe SIKiCTh BXiTHUX HAHUX, 1X
30ip, 00poOKa, sIK i B3arajii HasBHiCTbh Takux data-1eHTpiB
(6a3 gaHnXx) — KpUTUYHUI pakTop wist TouHocTi LI T-an-
TOPUTMIB.

BucHOBKMU

IHTepec mo TexHoJOrii CyTTEBO BUTIEpPENKAE PiBEHD
MPaKTUYHOI KOMIETeHTHOCTI JIiKapiB, a OTXe, yIPOBaIKeH-
He LI B pyTMHHY IPaKTUKy CTPUMYETLCS He OpakKoM MO-
THBaLii, a 1eilMTOM 3HaHb i TPAKTUUHUX HABUUOK. YTiM,
iHcTpyMeHTH Ha ocHOBI 111 MoXyTh cTaTh B Haromdi mpu
aHaJTi3i HaloiIbII MPOGIeMHMX (PaKTOPIB, 1110 BIJIMBAIOTH
Ha PO3BUTOK MiCI0MNepalliiHIX YCKIaAHEHb.

Konduikr intepeciB. ABTOpU 3as1B/ISIIOTH ITPO BiZICYTHICTh
KOHOIIIKTY iHTepeciB i Bl1lacHOI (hiHaHCOBOI 3al1iKaBIEHOCTI
NPpY NiArOTOBLI AaHOI CTATTI.

Indopmamnis npo pinancysanns. JlocaimkeHHSI He OTpU-
MYBaJIO 30BHIIIHBOTO (hiHAHCYBaHHSI.

Buecok aBTopiB. ActaxoB M.O. — 30ip i 00poOKa mate-
piaJtiB, aHai3 faHuX, HanMcaHHs Tekcty; [TanuBona P.C. —
aHaJli3 JaHUX, HalIMCAaHHS TeKCTY, KOHIEeMIIis i 1u3aiiH
CTaTTi, peflaryBaHHS TEKCTY.
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Use of artificial intelligence-based tools
in the routine practice of dental surgeons

Abstract. Background. Artificial intelligence (Al) is rapidly being
integrated into modern dentistry, demonstrating significant po-
tential in diagnosis, medical image analysis, treatment planning,
and outcome prediction. At the same time, its practical application
remains limited due to insufficient training among specialists,
limited access to technology, legal considerations, and distrust of
algorithms. Further effective integration of Al into clinical practice
requires not only technological development but also systematic
training of dentists and formation of digital competencies. The
aim of this study was to assess dental surgeons’ level of awareness
of the practical applications of Al technologies, as well as their
personal attitudes toward these technologies in clinical practice.
Materials and methods. An anonymous questionnaire comprising
29 questions was developed, consisting of a social section and
specific single-choice questions assessing dentists’ level of aware-
ness of, and interest in, Al-based tools, particularly in the plan-
ning and performance of dental implantation. The survey was

conducted from May to June 2026; participation was voluntary.
Descriptive and analytical statistical methods were used for data
analysis. Results. The gap between declared interest (81.5 %) and
actual implementation (33.3 %) of Al in routine practice was sub-
stantial, clearly illustrating a technology adoption gap. A total of
70.4 % of respondents had only partial or no understanding of Al
tools, while 81.5 % expressed interest in using them. This was con-
firmed by the overall composite indicator “perceived usefulness of
AlI” (Cronbach’s a = 0.84; 95% confidence interval: 0.76—0.90).
Conclusions. Physicians’ interest in using Al technologies is high;
the main obstacles to integrating Al into routine clinical practice
are insufficient knowledge and inadequate practical skills. At the
same time, Al-based tools have significant potential for identifying
and analyzing key factors associated with the risk of postoperative
complications.

Keywords: artificial intelligence; neural networks; dental implan-
tology; planning; practical skills
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KomMnAeKCHA OUiHKO KiCTKOBOT TKOHUHU
OAbBEOASPHOrO BIAPOCTKA
30 AONMOMOTOIO TEKCTYPHUX 6BiOMApKepIB:
CUCTEMOTUYHUUN OTAGA

Pe3tome. Axmyaavnicmo. dxicmo kicmrxoeoi mianunu (KT) € 00num i3 KAOMOBUX YUHHUKIE YCRiWHOCMI OeH-
manbHol iMnaanmauyii, KicmKoeoi nAacmuKu ma peKkoHCmpyKkmusHux empyuats. Tpaduuiiina oyiHka 3a OaHUMU
KOHYCHO-NpOMeHesol Komn romepnoi momoepadhii i yughposoi penmeenoepaghii He 3a6xcou 8idobpaxcae mikpo-
apximexkmypy mpabekyaaproi kicmku. Padiomexcmypuuil ananiz 3abesneuye KinbKicHy OUIHKY CMpYyKmypHoT
opeanizayii kKicmku ma modce 0onoeHreamu mpaduuiiini memoou diaeHocmuku. Mema: y3aeanrbHumu cy4acHi
KAIHIYHI 00K a3U w000 3acmocy8anHs padiomeKcmypHo20 AHaNi3y 015 KIAbKICHO20 AHANI3Y MeOUHHUX 300padiceHd
KicmK080I MKAHUHU ANbBeOAAPHO20 8I0pOCMKA, BUSHAUUMU OIACHOCMUYHY MA NPOCHOCMUYHY UIHHICMb MeK-
CMYPHUX nApamempie i npoaHanizyeamu mMmemooonoeiuny axicme docaioxncens. Mamepiaau ma memoou. Cucme-
MaAmuyHuil 0210 8UKOHaHo 8i0nosiono do pexomenoauiiic PRISMA. Ilouyk nposedeno y PubMed, Scopus, Web
of Science ma Google Scholar. /lo ananizy exaroueno kainiumi docaiodicents, y SKUX 3aCMOCo8y8an meKcmypHuil
aHaniz 0aHux KOHYCHO-NPOMeHe8oi Komn omepHoi momoepaii abo yughposoi penmeernoepagii. Memodonoeiuny
akicmo oyintosanu 3a JBI Critical Appraisal Checklist. Yepe3 3naumny eemepoeennicms 0ocaiodcens Memaanania e
nposoduecs. Pesyavmamu. /o sikicnoeo cunme3sy exaiouero 15 kainiunux docaioxncerb. OcHOGHUMU napamempamu
docnioncenns 6yau entropy, fractal dimension, GLCM (Gray-Level Co-occurrence Matrix) ma GLRLM (Gray-
Level Run Length Matrix). L[i nokaznuxu npooemoncmpyeaiu nepcneKkmusHicms 0451 OUiHKU Mikpoapximexmypu
KicmKku, pemo0ento8ants, NPOZHO3YB8AHHS NePBUHHOI cmabinbHOCMI IMNAGHMAMIE | 8UABACHHS NAPOOOHMANbHUX
ma ocmeonopomuunux 3min. OCHOBHUMU 0OMedceHHIMU OYau HeoOHopiOHicmb npomokoaie, ROI, areopummie
00pobKu ma eiocymuicms 3068HiuHb0I 6arioauyii. Bucnosku. PadiomexcmypHuil ananis € nepcnekmugHum 0ono-
MINCHUM MemOOOM KINbKICHOI OUIHKU anb8eoNsApHOI KICMK080I MKAHUHU, 0OHAK 11020 WUPOKe KAIHIYHE 3aCmOocy-
8aHHs hompebOye cmandapmu3ayii memooonoeii ma nposedeHHs 6a2amoyeHmpo8Ux NPOCNEKMUBHUX OOCAIONCEHb.
KirouoBi cioBa: padiomexcmypruii ananiz; anveeorspua kicmka; KIIKT; mexcmypuuil ananis; oenmansHa
imnaanmauis; GLCM; GLRLM; ¢ppakmanvha po3mipricme

Bctyn

SAxictb KictkoBoi TkaHuHM (KT) anbBeosisipHoro Bif-
pPOCTKa IeJIel € OAHUM i3 KJII0OYOBUX (haKTOPiB, 1110 BU-
3HAYaIOTh YCITIIHICTh JIIKyBaHHS B Cy4acHill CTOMAaTOJIO-
rii, 30KpeMa Ipu MPOBeAeHHI AeHTaJIbHOI iIMITJTaHTALlii,
KiCTKOBOI TNIAaCTUKHU, TAPOAOHTOJIOTIUHOrO JIIKyBaHHS Ta
PEKOHCTPYKTUBHUX BTpydyaHb. He3Bakarouum Ha mupo-
K€ BUKOPUCTAHHSI KOHYCHO-TIPOMEHEBOI KOMII I0TePHOI1
tomorpadii (KITKT) ta uudposoi peHTreHorpadii mist

nepenonepaliiHoi OliHKY KiCTKOBO1 TKAHUHM, OiJIbIIICTh
HasiBHUX METO/iB I'PYHTYEThCS TEePEeBaxXHO Ha Cy0’€K-
TUBHIil Bi3yajbHill iHTepnpeTalii abo aHasi3i Mmopdo-
METPUYHMX IMOKA3HUKIB, SIKi HEe 3aBXIW BigoOpaXkaioTh
0COOJIMBOCTI MiKpOapXiTEKTOHIKM TpaOeKyISIpHOI KiCTKI
[5, 14, 18].

OcTaHHIMU poKaMM 3HAYHO 3pOciia 3alliKaBJIeHICTh Y
MeTo/aX KiJIbKiCHOTO aHajidy MeIUuYHUX 300paxkeHb, Ha-
camrepen paaioMiku Ta TekctypHoro aHanidy (TA). Ha
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BiAMIiHY Bim TpaguiIiiiHOI OLIHKM 300paxeHb, TA m03BO-
Jisie 00’ €KTUBHO KiJIbKiCHO XapaKTepu3yBaTu HEOIHOPIiI-
HICTb, IPOCTOPOBY OpraHi3allilo Ta CKIagHICTh CTPYKTYpPU
KT mnsgxom MaTemMatTndHoi 00po0OKM mudpoBUX 300pa-
KeHb. OTpUMaHi TeKCTYPHi XapaKTepUCTUKM MOTEHIIIAHO
BioOpaXxaroTh 0COOJIMBOCTI TPAOEKYISIPHOI apXiTEKTypH,
CTYIiHb PEMOJEIIOBaHHS KiCTKM Ta 3MiHU 1i MiHepaJIbHOI
LIUIBHOCTI 111€ 10 MOSIBU BUPAXXEHUX PEHTTEHOJIOTIYHUX
03Hak mnatoJjiorii [4, 5, 11, 12].

Haii6inpioro mommpeHHs y CTOMATOJIOTIYHUX TOCHTi-
TDKEHHSIX HaOyJIM MapaMeTpy TiCTOrpaMHOTI0 aHali3y, ¢hpak-
TanbHOoi reometpii, GLCM ta GLRLM. CykynHuii aHai3
TaKUX MOKa3HUKIB, K Entropy, Contrast, Homogeneity,
Correlation, Angular Second Moment (ASM), Fractal
Dimension (FD), Short-Run Emphasis (SRE), Long-Run
Emphasis (LRE), Gray-Level Non-Uniformity (GLN) Ta
Run-Length Non-Uniformity (RLN), no3BoJjsie orpumatu
OLTBII MOBHY XapakTepucTuKy MikpocTpykTypu KT, Hix
TpaaulliiiHa OlLliHKA PEHTTEHOTpaM.

KniniguHe 3Ha4eHHS TEKCTYpPHOI'O aHaji3y aKTMBHO
BUBYAETHCS B iIMIUIAHTOJIOTIT, MAPOAOHTOJIOTII Ta TiarHOC-
THLII CUCTEeMHOTO0 ocTeornopo3y. HasBHi naHi cBimyaTh IIpo
MOXJIMBICTh MPOTHO3YBaHHS MEPBUHHOI CTa0iIbHOCTI
iMILJIaHTATiB, OLIIHIOBAHHSI PeMOJeII0BaHHS KiCTKOBOI
TKAHWHMU TIiCJIs pereHepaTUBHUX BTPY4YaHb, KiJIbKiCHOT
XapaKTEepUCTUKU MepianikadbHUX i MapodOHTaJIbHUX
3MiH Ta MOTEHILIHOTO BUKOPUCTAHHS 1IbOTO MiAXOMY SIK
CKpMHiHroBoro iHctpymeHrty [1, 5, 17, 18, 32, 33]. Box-
HOYac pe3yyibTaTu OKPEeMUX NOCTiAXKEHb 3aJTUIIAI0ThCS
HEOJTHOPITHUMU Yepe3 BiIMIHHOCTI Y METOAMKAX OTPU-
MaHHS 300paxkeHb, Buoopi ROI, anropurmMax o0poOKu Ta
CTaTUCTUYHOMY aHaJIi3i.

VY 3B’SI13KY 3 LIUM CHCTeMaTu3allisi CydaCHUX JOKa30BUX
NaHUX € aKTyaJibHOW. CUCTEMaTUYHUI aHAIi3 JOCTYITHUX
KJIIHIYHUX JOCHIIXEHb TO3BOJISIE OLLIHUTHU iarHOCTUYHY
Ta MPOTHOCTUYHY LIHHICTh OKPEMUX TEKCTYPHUX Mapa-
METpiB, BUBHAUMTH iXHi IepeBaru it 0OMeXXeHHsI, a TaKOX
OKPEeCIUTU MePCHeKTUBU CTaHAapTU3allii MeTOI0JIOr il Ta
iHTerpailii pagioTeKCTYpHOTO aHaji3y y KJIiHiYHYy CTOMAaTo-
JIOTiYHY MPAKTUKY.

MeTo10 IbOTO CUCTEMATUYHOTO OTJISIIY € y3araJibHEHHS
CYyYaCHUX KJIIHIYHUX JAaHMUX II0J0 3aCTOCYBAaHHSI TEKCTYyp-
HOTO aHali3y Iy KinbkicHoi ominku KT, aHani3 miarHoc-
TUYHOI Ta MPOTHOCTUYHOI LIIHHOCTI OCHOBHUX TEKCTYPHUX
napaMeTpiB, KpUTUYHA OILliHKA METOMIOJIOTiYHOI SIKOCTi
OIy0JIiIKOBaHUX IOC/IIXKEHb Ta BU3HAYCHHSI TIePCTIEKTUB
1X KJIIHIYHOTO BUKOPHCTAHHSI.

Marepiaam Ta meToamn

CucTeMaTUYHUUN OTJISIT BUKOHAHO BiAMOBIAHO 10
pexkomennaniit PRISMA (Preferred Reporting Items for
Systematic Reviews and Meta-Analyses). [Tomyk HayKoBux
nyosikauiii mpoBoauin y 6a3ax ganux PubMed, Scopus,
Web of Science Ta Google Scholar cranoMm Ha ureHb 2026
poky. BukopucroByBamm KoMOiHaIlii aHTJTOMOBHUX KJIFOUO-
BUX CJIiB, TTOB’SI3aHUX i3 TEKCTYPHUM aHaJIi30M aJIbBEOJISIpP-
HOI KiCTKOBOI TKAaHMHU, KOHYCHO-TIPOMEHEBOIO KOMIT 10-
TepHOIO0 ToMoTpadieio, HMGppPoBOIO peHTreHorpadiclo,
fractal analysis, GLCM, GLRLM, entropy, bone texture Ta
IHIINMHA peJieBaHTHUMU TepPMiHAMM.

Vci 3naigeni 3anucu Oyiau 0o6’eaHaHI B €EIMHY 0a3y,
ImicJist yoro ayosikatu Buiydanu. Bindip mociimkeHb 3miii-
CHIOBAJIM [1Ba HE3aJIeXKHI PELIEH3EHTH Y [IBa €Talu: CIIOYaTKy
aHaJi3yBajyd Ha3BM Ta aHOTAallii, MiCJIsl YOTO OLiHIOBAJIMN
MOBHi TEKCTU MOTEHLIIHHO peJieBaHTHUX ITyOutikaniii. Po3-
OIXKHOCTI BPeTyJIbOBYBAJIU IIISIXOM OOTOBOPEHHSI 10 10CST-
HEHHS KOHCEHCYCY.

J1o cuCTeMaTUYHOTO OISy BKJIIOYAIM KIIiHITHI TOCTi-
JDKEHHS 3 Y9acTIO MAlli€HTIB, Y SKUX MPOBOAWIN KiJbKic-
HUI aHaJTi3 TEKCTYPHUX XapaKTEPUCTUK KiCTKOBOI TKAHUHU
aJIbBEOJISIPHUX BiIPOCTKIB 111eJIer a00 KOPTUKATIbHUX iHIEK-
ciB 3a naHumu uudposoi peHTreHorpadii un KITKT. Bu-
KJTIOYaJii eKCTiepUMEHTaIbHi pOOOTH in Vitro, MOCITIIKEHHS
Ha TBapyHaX, OIJISIAOBI CTaTTi, Te3U KOH(pepeHlliii, nyoika-
TH, TIOBTOPHI ITy0IiKallii Ta po6oTH 6e3 KiJIbKiCHOTO aHalli3y
TEKCTYPHHUX ITapaMeTpiB.

Ilicna BupaneHnHs gyOJikartiB Oyno ineHTH(}iIKOBaAaHO
6u3bko 150 my6mikauiii. [Ticist moeTarmHOTO CKPUHIHTY
KPUTEPisIM BKJIIOYEHHS Ta SIKiCHOTO CMHTE3Y BilANOBimalIu
15 xniHivHMX gocmimkeHb. Yepe3 3HAUHY KITIHIYHY Ta Me-
TOHOJIOTIYHY T€TePOreHHICTh AOCHIIKEHb, BIIMIHHOCTI y
Buoopi ROI, mapameTrpax oTpuMaHHs 300paxkeHb, aJITOPUT-
Max MoIepeaIHbo1 00POOKU Ta IMIporpaMHOMY 3abe3MedyeHHi
MeTaaHalli3 He IPOBOIMIIN.

MeTomoI0TiYHy SKICTh BKIIOUEHUX JOCIIIKEeHb OIli-
HioBanu 3a noromoroio JBI Critical Appraisal Checklist
(Joanna Briggs Institute). AHaji3yBajau 9iTKiCTh KpUTEPi-
iB BKJIIOUEHHSI, cTaHgapTu3aliito orpuMaHHsa KITKT-30-
OpaxkeHb, cranmaprusaiio ROI, MeTonn monepenHboi
00po0OKM, OLIiHKY BiaTBOptoBaHOCTI BUMiptoBaHb (ICC),
30BHIIIIHIO BaliIallilo, J0CTaTHICTb BUOIpKM, KOHTPOJIb IO~
TeHLIHUX KOHMayHAepiB, afeKBaTHICTh CTATUCTUYHOTO
aHaJIi3y Ta 3araJlbHUi pU3MK CUCTEMATUYHOI TOXUOKMU.

IHTEeTpanBbHMIT PU3NK CUCTEMATUIHOI MOXUOKM BU3HA-
YaJIu LIJISIXOM €KCHEepTHOI OLIiIHKK BCiX METOIOJOTiYHUX
IOMeHIB 0e3 popMaTbHOTO apu(PMETUYHOTO MiTPaxXyHKy
6aniB. KoxHe mocmimkeHHs1 Kiacu@ikyBaan K Take, 110
Ma€ HU3bKUI, TIOMipHUI a00 BUCOKMI pU3UK CUCTEMa-
TUYHOI TTOXUOKU, MicJs1 Yoro (hopMyBaiu y3araJbHeHU
METOIOJIOTIYHUI KoMeHTap (Taba. 1).

PesyAbTaTH

Jlo siKicHOro cuHTe3y Oya0 BKJIIOYEeHO 15 KIIiHid-
HUX AOCJiIXEeHb, BiliOpaHUX BiAIMOBIAHO 10 KpUTEPiiB
PRISMA. Yepe3 BupaxkeHy MEeTOHAOJOTIUHY T€TEPOTeH-
HICTh (BiAMiHHOCTI y TMIax 300paxeHb, Bubopi ROI,
aJITOpUTMax MoIepeaHbol 0OpOOKU, MPOrpaMHOMY 3a-
Oe3IeyeHHi Ta HaOOpi TeKCTYpHUX O3HAK) KiJIbKiCHHUIA
MeTaaHaJli3 He TIpOBOAMBCS. Pe3ynbratu y3arajabHIOBaJIN
OIMMCOBO. AHAJIi3 TTOKa3aB, 1110 HAOUIBIII YACTO JOCIIXKY-
BaHUMM ITapaMeTpaMu Oyiu entropy, fractal dimension,
GLCM-noka3nuku (contrast, homogeneity, correlation,
ASM/energy) Ta GLRLM-napamerpu (SRE, LRE, GLN,
RLN). Bonu ouiHoBanucs nepeBaxHo 3a naHuMu KITKT
Ta HuppoBoi peHTreHorpadii.

XapaKTepuCcTuKa BKAKOYEHUX AOCAIAXXEHb
BinbiricTs po6iT OyJia MprUcBsIYeHa TPHOM KIIIHIYHUM

HarpsiMaM: IPOTHO3yBaHHIO MMePBUHHOI CTA0iLILHOCTI IeH-

TaJIbHUX IMIUTAHTATIB, OLIHII peMOISTIOBAaHHS aJIbBEOJIIP-
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Ta6smys 1. OyiHka MeTo[O0I0riYHOI IKOCTi Ta PU3UKY CUCTEMATUYHOI MOXNGKU BKITIOHYEHUX KITIHIYHUX
AocifXeHb LWoAo panioTeKCTYPHOro aHani3y KicTKoBOi TKAHUHU

JocnigXeHHsa

Kpurtepii
BKJTIOYEHHS
MpoTokon
306paxeHb
MNMepepno6pobka
30BHiLWHA
Banigauis

ctaszois ® ° ° e o o
ggéc,:a et al., PS °® Y Y °
%%asli etal, ° P PY °® °
(2331ngargo etal., ° ® ®
gg?gr etal, ° P ° °
White

& Rudolph, e o o o
1999

ctalzmo ® ° ° o o o
i -a R RN
ggggsri etal, PS P ° )
gggsdar etal., ° S ° ° °
;{ggssel etal, ° P ® °
gg;/gha etal., ° ® Y ®
ggggk etal., ° P ° °

;(gg;)glu et al., ° P PY ° P Y
\é\ézaz%h etal., PS P ° ° °

MpumiTKn: ® — HU3LKNUI PU3UK CUCTEMATUYHOT MOXUGKU;

COKUU PU3NK CUCTEMATUYHOI MOXNOGKN.

HOI KiCTKM Ta OiarHOCTHIII MapOJIOHTaIbHUX a00 OCTEOI0-
POTUYHMX 3MiH. Y nociimkeHHi BukopuctoByBaiu GLCM,
GLRLM, ricrorpamHuii aHaji3, ¢pppakTajabHy F€OMETPil0 Ta
X KoMOiHa1lii 3 aITOpUTMaMM MAIIMHHOT'O HAaBYaHHSI.

OcHOBHi 3aKOHOMipPHOCTI:

— entropy OyJia OOHUM i3 HaHOUIbII iH(OPMATUBHUX
MOKAa3HUKIB: 11 3MiHU CTaOUILHO acolitoBaluCs 3 Mpolle-
caMU peMOJIeNIIOBaHHS KiCTKM, 3arO€HHS Ae(eKTiB Ta cTa-
OUIBHICTIO IMITJTAHTATIB;

— fractal dimension 3HMKyBaacs Ipu BTpaTi CKIaqHOC-
Ti TpaOeKyISIpPHOI apXiTeKTypH Ta OyJia IepCleKTUBHOIO IS

3aranbHun
PU3MK

DaKTopU pU3UKY
Cratuctuka

( MomipHuiA
() MomipHuin
° Hu3bknn —
NOMipHWUIA
[MomipHun —
e e BMCOKUIA
( J MomipHuiA
[ Bucokui
( MomipHuiA
® Hnabkun
() MomipHuin
() MomipHuiA
MomipHun —
e e BUCOKMUI
[MomipHun —
e e BMCOKWUIA
() MomipHuiA
[ MomipHuin
° Hu3bknn —
NOMipHUN

KomeHTap

[o6pe cTaHpapTM3oBaHa
MeToauKa, ane BiAcyTHS
30BHILLHA Banigavis

AxicHuin CBCT-npoTokon,
OflHaK BUbipka obmexeHa

Cy4acHa meTopornoris,
XopoLua cTaHgapTu3adis

®pakTanbHUM aHania,
06MEXEHWIN KOHTPOSb 3Mi-
LaHnx pakTopis

HanexHwui aHanis, ane 6e3
30BHILLUHbLOI NEPEBIPKU

EtanoHHa po6oTa, ane 3a
Cy4aCHUMW KpUTEPISMU Mae
BMCOKWUI PU3MK NOXNOKM

[o6pe onvcaHa meToavka
CBCT

KomnnekcHun aHania und-
poBMX 306paXKeHb

[o6pa meToauka, ane 6e3
He3aneXHoi Banigauji

CBCT-pocnigkeHHs1 3 0o-
CTaTHLOK CTATUCTUKOLD

O6mexeHa cTaHgapTuaadis
Ta KOHTPOJb KOHhayHAepiB

Hesenuka Bubipka, BigcyT-
HS1 30BHILLHSA NepeBipka

AkicHui aHanisa GLCM/
GLRLM

[ob6pe cTaHOapTM3oBaHe
micro-CT pgocnigpkeHHs

CydacHun 3D-nigxig, ninot-
HWUIA XapakTep

— MOMIPHWI PU3NK CUCTEMATUYHOI MOXNOGKU; ® — BU-

OLIIHKM OCTEONOPOTUYHUX 3MiH, XOUa MiX TOCTIKEHHSIMU
(ikcyBanacs 3Ha4YHa BapiaOeJIbHICTB;

— GLCM-noka3nuku (contrast, homogeneity,
correlation, ASM) neMOHCTpyBaJIi HAIJIIIIIIIY BiITBOPIOBA-
HICTb MPU OLLiHLI MiKpoapXiTeKTypu KicTKu. [linBuleHHs
contrast Ta 3HI>KeHHsI homogeneity 3a3BrU4aii BiIItoBigaau
OibIIII CTPYKTYPHIiii HEOTHOPIAHOCTI;

— GLRLM-napamerpu (SRE, LRE, GLN, RLN) oynu
0COOJIMBO KOPUCHUMMU TSI KiJIbKiCHOT XapaKTepUCTUKU
3MiH IpU NApOAOHTUTI Ta PEMOJIeIIOBaHHI aJlbBEOISIPHOI

KiCTKU.
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MeroaonoridHa sKiCTb

OliHKa pU3MKYy CUCTEMATUYHOI MOXMOKHM TTOKa3asa re-
peBaxkaHHS JOCIiIKeHb 3 TOMipHUM pu3ukoM. HaituacTi-
IIUMU OOMEXeHHSIMU OYJIM BiICYyTHICTb 30BHIIIIHBOI BaJliia-
11ii, HeBeJIMKi BUOipKM, HecTaHmapTu3oBaHuii Bubip ROI Ta
HEOIHOPIAHICTh MTPOTOKOJIIB OTPUMaHHS 300pakeHb. Jlute
OKpeMi cydacHi poOOTH XxapaKTepu3yBaJlKCsl HU3bKUM abo
HU3BKO-TIOMipHUM PU3UKOM MOXUOKU.

Y3aranbHeHHs1 pe3yAbTaTiB

HasBHi noka3u cBiguaTh, 1110 TEKCTYpHUI aHali3 €
MEepCHeKTUBHUM iIHCTPYMEHTOM KiJIbKiCHOI OlIiIHKY ajbBe-
OJISIPHOI KicTKOBOI TKaHMHU. Haitbinbiny noka3oBy 6a3y
MaloThb entropy, fractal dimension Ta GLCM-napametpu,
SIKi TEMOHCTPYIOTh 3B’30K i3 peMOICTIOBAaHHSAM KiCTKH,
11 IKiCTIO Ta MEPBUHHOIO CTA0iMbHICTIO iMIIaHTaTIB. On-
HakK BiJICYTHICTb CTAHIAPTU30BAaHMUX IMPOTOKOJIiB 00POOKMN
300paxkeHb i HEOMHOPIAHICTb NU3aHY AOCTiIKEeHb ITOKU
110 OOMEXYIOTh MOKJIUBICTh IIMPOKOTO KIIIHIYHOTO BIIPO-
BaDKEHHS LIMX METOiB (Tab. 2).

O6roBopeHHs

Pe3ynbraTi mpoBeieHOr0 CUCTEMATUYHOTO OTJISILY
CBiTUaTh, 1110 PagioTeKCTYPHUI aHaJi3 € OTHUM i3 mep-
CIIEKTUBHUX HAIPSMiB KiJbKiCHOI OLIHKM MiKpoapXi-
TEKTYpH ajJbBeOJISIpDHOT KicTKM. He3Baxaloun Ha 3HAYHY
METO/0JIOTIYHY HEOJHOPIIHICTh BKJIIOYEHUX JOCTIIKXEHb,
OLIBIICTh aBTOPiB IPOIEMOHCTPYBAIMN Y3TOIKEHI pe3yib-
TaTu 1moa0 iHGOopMaTUBHOCTI MTapamMeTpiB entropy, FD,
GLCM ta GLRLM npu ouiHIIi peMoaeaoBaHHS KiCTKO-
BOI TKAHWHH, 11 CTPYKTYPHOI OpraHi3allii Ta TporHO3yBaH-
Hi KJIiHIYHUX Pe3y/bTaTiB iMILUIaHTOJOTIYHOTO JIiKyBaHHSI
[1,4-9, 39].

Haii6inpir nociinoBHi pe3yabTaTh OyJu OTpUMaHi st
nokasHuka Entropy. BctaHoBineHO, 1110 €HTPOITisI 3MiHIO-
BaJjiacs BiAIMOBIAHO A0 €TariB pernapaTUBHOIO OCTEOTeHe3y
miciist GopMyBaHHS KiCTKOBOTO Ie(eKTy, 1110 J03BOJUIO
pO3IJIsiAaTH 1i SIK TIOTeHIIIHHMIA KiJTbKICHUI MapKep peMoie-
JIIOBaHHS KicTku [1]. B iHIIOMY nocimkKeHHi BCTAaHOBJIEHO,
IO HIDKYi 3HAYEHHs entropy y MmepiiMIUIaHTaTHIN TiIsTHII
aCOLLi0BaJIMCS 3 BULLOIO MEPBUHHOI CTa0UIbHICTIO iIMITJIaH-
TatiB [5]. OTXe, 00MABi pOOOTHU MiATBEPIXKYIOTh UyTJIUBICTDH
€HTPOTIii 0 CTPYKTYPHUX 3MiH KiCTKOBO1 TKAHWUHU, MTPOTE
11 KJIiHIiYHA iIHTepIIpeTalisl 3aJIeXKUTh Bill JOCTiIKYyBaHOTO
npoiiecy, 30KpemMa TUHAMIYHOTO 3aroeHHs nedekTy, abo
nepegonepauiiHoi OUIHKY JUISTHKY iMIUTaHTaLi.

Bonmxouac TpakTyBaHHS entropy He MOXe OyTH YHi-
BepcaJibHUM. B onmHOMY HOCHiAKeHHi 3MiHU MTOKa3HMKa
BimoOpakayin 4acoBy IepeOymIoBy KiCTKOBOTO pereHepary
[1], Tomi sk B iHIIIOMY aHaTi3yBaBCs MOTO 3B’SI30K i3 Mexa-
HiYHOIO CcTa0iIbHICTIO iMILIaHTaTy [5]. Po36ixkHOCTI B Ha-
TMpsiMi Ta BEJIMUMHI 3MiH €HTPOTIi1 MOXYTb OyTH 3yMOBJIEHI
pPi3HMMU criocoOaMu 11 po3paxyHKy, TUIIOM 300pakeHHs,
nokanmizamiero ROI, kigbKicTio rpamamiii ciporo Ta etarom
peMOJIeTIOBaHHSI.

Towmy entropy ciig po3risigaTy He SIK CaMOCTIMHUI a0-
COJIIOTHUI TTOKAa3HUK «100poi» ab0 «IToraHoi» KiCTKH, a
SIK KOHTEKCTHO 3aJIeKHY XapaKTepUCTUKY CKJIAIHOCTI 1
HEOIHOPIMHOCTI 300pakeHHSI.

[HIIMM MMPOKO MOCTIIKYBaHUM ITapaMeTpoM Oyia
¢pakTagbHa po3MipHiCTh. B omHOMY 3 paHHIX TOCTiIXeHb
MpoaeMOHCTpOBaHO 3HUKeHHs FD y naiieHTiB i3 cucrem-
HUM ocTeornopo3oM [9]. Takox BCTAHOBJIEHO MOXJIMBICTh
nudepeHIianii TpabeKyIsIpHUX 3MiH y MALEHTIB 3i 310pO-
BUM I1apOJIOHTOM i TOMipHUM HapogOHTUTOM [8]. B iHiwiit
po6oTi migTBepmkeHo 3B’5130K FD i3 MmopdomerprmaHnMmu
XapaKTepUCTUKAMU I1IEeJICITHOI KiCTKM, OTHAK HE OTPUMAaHO
MePEeKOHJIMBOTO 3B’ SI3KY i3 CUCTEMHOIO MiHEPaJIbHOIO IIiJTb-
HICTIO KiCTKOBOI TKAHUHU [6].

Takum yrHOM, pe3yabTaTu OKPEMUX JOCIiIKEHb ITil-
TPUMYIOTH AiarHocTUYHU# noteHian FD [8, 9], Toxi sk
iHIIIi TaHi BKa3yloTh Ha OOMEXeHY NPUAATHICTb LIbOTO I10-
KasHMKa [6].

binbia BapiabenbHicTh pe3yibTaTiB FD mopiBHsIHO 3
entropy, iMOBipHO, TIOB’s13aHa 3 METOIOJIOTIYHOIO Yy TIUBI-
CTIO (ppakTabHOTO aHaNi3y. Ha oTpuMaHe 3HaUYeHHS BITIU-
BalOTh aJropuT™M box-counting, 6iHapu3aiis, dinbTpalis,
po3mip i hopma ROI, mpocTtopoBa po3iijibHa 31aTHICTb Ta
MPOEKIIiliHI CITOTBOPeHHsI. ToMY MOpiBHSIHHS a0COIOTHUX
3HaueHb FD Mix okpeMumu gocmimkeHHIMY 0e3 yHi(iKOo-
BaHOTI'O MPOTOKOJY € HEKOPEKTHUM, HaBITh SIKIIO 3arajib-
HUIA HAIIPSIM 3MiH 30ira€Thbesl.

Oco06uBY yBary cy4acHi JOCJIiIXKEHHS TIPUIIISIOTH
mapamerpam GLCM. IloBinomieHo mpo 38’5130k Contrast
i3 MepBUHHOIO CTabiNbHICTIO iMIUTAHTATIB [5], TOMi SIK B
iHIIiiA poOOTi MPOIEMOHCTPOBAHO AiarHOCTUYHY iH(popMa-
TUBHICTb KOMITJIEKCHOTO BUKOPUCTaHHS contrast, entropy,
correlation Ta ASM y noeananHi 3 GLRLM-o3Hakamu it
aJropuTMaMy MallrnHHOro HaBuaHH [4]. Lli pe3ynbratu
Y3TOKYIOTBECSI B TOMY, IO JJOKJIbHA HEOJHOPIIHICTD i TPO-
CTOpOBA OpraHi3allisl MiKCeJiB MiCTATh KJIiHIiYHO 3HAYYIITY
iHdopmaittito. OnHak y DoCimKeHHi [4] BUKOPUCTOBYBAJIU
OaraTonapaMeTpUYHy MOAEJb ISl PO3ITi3HABaHHSI MaTOJI0-

Tabnuys 2. Y3arasnbHeHHs1 OCHOBHUX pe3ynbTaTtiB CUCTEMAaTUYHOro ornsigy

[eHTanbHa imnnaHTauisa
Ta nepegimMniaHTaliiia niarotoBka

PemopentoBaHHS KiCTKK, KicTKoBa
nnacTuka

[MapogoHTonoris

3MiHM KiCTKM, NOB’A3aHi
3 MeTaboniaMmom

Entropy, contrast, correlation

Entropy, FD

GLCM, GLRLM

FD, Histogram

[MporHo3yBaHHs NepBUHHOI CTaBINBHOCTI
Ta OLjiHKa SIKOCTi KiCTKWN

KinbkicHa oLiHKa npoueciB 3aroeHHs
Ta nepebynoBu KiICTKOBOI TKaHUHU

IundbepeHuiauis 30opoBoi Ta NATONOriYHO
3MiHEHOI KiCTKM

BuaBneHHsa 3MiH TpabekynspHOi CTPyKTypu
Ta NOTEHLian CKPUHIHIY
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TIYHMX 3MiH, TOMI SIK ¥ JOCIIIKEeHHI 5] omiHIOBaIM 3B 130K
OKpEMUX O3HaK i3 MeXaHiYHUM MOKa3HUKOM CTaOUIbHOCTI.
Lle oOMexxye mpsiMe TTOPiBHSIHHS BEJIMYMHU 1iarHOCTUIHO -
ro epexTy Mixk poboTamMu.

Iloxiona renaeHuist cmoctepiranacs njass GLRLM-na-
pametpiB. Y nocnimxkeHHsx [4, 39] mokaszano, mo SRE,
LRE, GLN i RLN € 4yTauBuMU 10 3MiH IPOCTOPOBOIL
oprani3airii TpabeKysapHoi Mepexi. BomHouac 11i mapame-
TPHY OTUCYIOTh Pi3Hi KOMITOHEHTH TEKCTYPU: MepeBaKaHHS
KOPOTKUX a00 JOBIMX OMHOPITHUX PSIAiB, HEPIBHOMIPHICTh
piBHiB ciporo Tta BapiabGebHICTh TOBXWH psidiB. Tomy ix
KJIiHiYHa iHTeprpeTallis Ma€ 3AiliICHIOBaTUCS Y B3aEMO-
3B’SI13KY, a HE IUISIXOM i30JIbOBAHOI OLIIHKW OIHOTO TO-
Ka3HUKa.

IlopiBHSIHHS KITIHIYHUX HAIPSMiB 3aCTOCYBaHHS I10-
KaszaJio, 110 HaWOiIbIIy MPaKTUYHY LiHHICTbh TEKCTYPHUMI
aHaJji3 Ma€ B iMrutaHToorii. [IpogeMoHcTpoBaHO HOTO MO~
TeHIiaJ I TPOTHO3YBaHHS NIEPBUHHOI CTaOIBHOCTI [5],
a TaKoX 3acTtocyBaHHs TekcTypHoro aHanizy KITKT misa
OLIIHKY TepiiMIUIaHTaTHOI KicTKH [14]. O0uaBa qoCmimKeH-
HS MiATPUMYIOTh MOXJIMBICTh BUKOPUCTAHHS KiJIbKiCHUX
03HAaK $IK TOIIOBHEHHS IO TPaaMIIifHOI OLIIHKHY SIKOCTI KiCT-
KM, IPOTE iXHi HEBEJIMKI BUOIPKU Ta MITOTHUI XapakTep He
JO3BOJISIIOTh BU3HAUMTU YHiBEpCaJIbHi KJIiHIYHi MOPOroBi
3HAYEHHSI.

Y nmapomoHTOJIOril pe3yabTaTu 0CHimkeHb [4, 8, 18]
CBiUaTh, 11O 3MiHM TPAOEKYISIPHOI TEKCTYPU MOXYTh 10~
noMaraTy BiApi3HSITU iHTAaKTHY Ta IaTOJOTIYHO 3MiHEHY
anbBeoJIsipHy KicTky. [lepeBaroio minxomy, mogaHoro B
nociigkeHHi [4], € BukopucranHsi komriekcy GLCM/
GLRLM-o03Hak, Tofi SIK y Toc/imkeHHi [8] 3acTocoByBaiu
nepeBaxHo FD.

Ortxe, baraTonapaMeTpU4Hi MoeJIi MOTEHIIIITHO Kpaille
BPaXOBYIOTh Pi3Hi aCIIEKTH MiKpOapXiTeKTypH, aji¢ BOTHO-
yac MiABMIIYIOTh PU3UK MEpEeHABUYaHHS 32 YMOBU MaJiol
BUOIpKHU Ta BiACYTHOCTI 30BHILIHBOI Bajlifallii.

[Ilono CKpUHIHTY CUCTEMHOIO OCTEOTNIOPO3Y pe3yJIbTaTh
3aJIMIIAIOThCS HEOMHO3HAUYHUMU. BusiBieHo xapakTepHi
3MiHUM TpaOEeKyYISIPHOTO PUCYHKa Iiesien [9], a Takox mpo-
JIEMOHCTPOBAHO NMEPCHEKTUBHICTb MOENHAHHS TEKCTYPHHUX,
¢dpakTaIbHUX | XBUJIBOBUX O3HAK JJIsI aBTOMAaTU30BaHOI
kiracudikamii [2]. HaToMicTh B iHIIOMY DOCIIIKEHHI HE
MiaTBepIKeHO cTabinbHOro 38’13Ky FD i3 BMD [6]. Takox
nokazaHo moreHiian GLCM i GLRLM nns BusiBieHHst
ocreonopoTuyHux 3miH [39]. CykymnHo 11i faHi cBinuars,
1o 6ararornapaMeTpUYHUIN aHajli3 Moxe O0yTu iHdopma-
TUBHIIIMM 3a BUKOpUCcTaHHs auiie FD, onHak TekcTyp-
HUI aHaJi3 CTOMAaTOJIOTIYHMX 300pakeHb MOKU HE MOXe
3aMiHuT DXA.

AHaJti3 MeTOIO0JIOTiYHOI SIKOCTi MOSICHIOE 3HAYHY YaCTH -
HY HEOTHOPITHOCTI pe3yibTartiB. [1st OinbiiocTi podiT Oynun
XapaKTepHUMU HeBEJIMKi BUOIPKU, BiICYTHICTh 30BHIIIIHbOL
Bastimauii, pi3Hi mapaMeTpu OTpUMaHHS 300pakeHb, He-
crannaptu3oBanuii Bubip ROI ta BUKopucTaHHSI pi3HOro
porpaMHOro 3abe3rneueHHs. Kpim Toro, ogHOiIMeHHI 1ma-
paMeTpu MOIJIM pO3PaXOBYBaTHCS 3a Pi3HUMU MaTeMaTHy-
HUMU aJropuTMaMu. ToMy CynepedyHOCTi MiX pe3yJibraTa-
MU OKpPEMUX TOCTiIKeHb He 000B’SI3KOBO BigoOpaxkamTh
Pi3Hi 6i0J0TiYHI 3aKOHOMiPHOCTI; YaCTO BOHU € HACiIKOM
TeXHIYHUX | aHATITUMHUX BiIMiHHOCTEA.

3arajoM HaiOiNbIIy MOKa30BY HiATPUMKY MAaioTh
entropy, FD ta GLCM-11oKa3HUKM, OJHAK XXOJEH i3 HUX
He MOXe PO3IISIAATUCS SIK CAMOIOCTAaTHIN KITIHIYHUI Map-
kep. [lepcneKTUBHUM € BUKOPUCTAaHHSI KOMOIHOBaHUX
MmaHesell TeKCTYPHUX O3HAaK i3 MOJabIIo0 30BHIIIIHBOIO
Bastigauieto. st mepexomy Bill JOCTiTHULIBKOTO 3aCTOCY-
BaHHSI 10 KJIiHIYHOI MPaKTUKX HEOOXiIHi CTaHIapTU30BaHi
IIPOTOKOJIM OTPUMAaHHS 300paxkeHb, yHi(piKOBaHi IpaBUIa
dopmyBanHs ROI, ¢ikcoBaHi mapameTpy KBaHTYBaHHS,
OlliHKa BHYTPIIIHbO- Ta MiXKIOCIiTHUIILKOI BiZTBOpPIOBa-
HOCTI, IPOCTIEKTUBHUIA IM3aiiH i 6araTolieHTPOBi BUOIPKU.

Otke, pamioTeKCTYpHUI aHaIi3 CIIiJ pO3IJIsIaTH SIK 10-
NIATKOBMIA, a HE aTbTEePHATUBHUI METO/I OLIIHKU aJIbBEOJISIP-
HOI KicTKH. Mloro ocHOBHa repeBara MoJisirae B MOXJIMBOCTI
KiTbKiCHO XapaKTepHu3yBaTH CTPYKTYPHi BJIaCTUBOCTI, SIKi He
BioOpakaroThCsl TOBHOIO MipOIO TpaauLiiHUMU MOphoMe-
TPUYHUMU TTOKa3HUKaMu. BomHouac BincyTHICTh 3arajbHO-
MPUNHSATUX MTOPOTOBUX 3HAYEHb i CTAHIAPTU30BAHOT METO-
TTOJIOTi1 MMOKU 1110 0OMEXY€E Oro pyTUHHE 3aCTOCYBaHHSI.

O6MmeXxeHHs AOCAIAKEHHS

Lleit cucreMaTUYHUIA OTJISII Ma€ HU3KY OOMeXeHb, SIKi
HeoOXiIHO BpaxoBYBaTH ITill Yac iHTEpIIpeTallii OTpUMaHUX
pe3yabratiB. Hacammnepen BKIIIOUEHI JOCTiMXKEHHS XapaK-
TepU3YBAJIMCS 3HAYHOIO KJIIHIYHOIO Ta METO/IO0JIOTIYHOIO
reTepPOreHHiCTIO. ABTOPY BUKOPHUCTOBYBAIM Pi3Hi METOIU
Bi3yaji3aiii, 30KpemMa BHYTPillTHLOPOTOBY Ta IMaHOPaMHY
G poBy peHTreHorpadilo, KOHyCHO-IIPOMEHEBY KOMIT'10-
TepHY ToMorpadiro, a B okpemux podorax — Mikpo-KT abo
KOMOiHOBaHi migxoau. BinMiHHOCTI y MPOCTOPOBIit po3aijib-
Hili 3MaTHOCTI, po3Mipi BOKCeIsl, MapaMeTpax eKCIO3MIIii,
PEKOHCTPYKIIIMHUX aJITOPUTMAX i XapaKTepuCcTUKax o0Jai-
HaHHS MOIJIM iCTOTHO BIUIMBATU Ha 3HAYEHHS TEKCTYPHUX
03HaK Ta 00OMEKyBaJIM IPSIME IMOPiBHIHHS Pe3yIbTaTiB MixK
TOCTIIKEHHSIMU.

BaxuBuMm mxepenoM BapiabeIbHOCTI OyJa BiICyTHICTh
yHi(iKOBaHOIO MiaX01y 10 BU3HAYECHHS IiJISTHKM iHTe-
pecy. Y pizHux po6orax ROI Bigpi3Hsuiucsa 3a ¢popmolo,
pPO3MipOM, aHATOMIYHOIO JIOKaTi3alli€to Ta TIPUHIIUTIAMU
BUKJIIOUEHHST KOPTUKaJbHOI KiCTKU, KOPEeHiB 3y0iB, Cy-
IVWHHUX KaHaJiB i 30H 3 apTedakramu. YacTuHa aBTOpiB
BUKOPUCTOBYBaja 1BOBUMIipHi nmpsiMmokyTHi ROI, Toni sik
iHIIII aHami3yBaau TpUBUMIipHiI 00’emu. Yepes 11e HaBITh
OJTHAaKOBI MapaMeTpHu, 30KpeMa entropy, contrast ado fractal
dimension, Morau BimoOpakaTu He MOBHICTIO 3iCTaBHi
CTPYKTYPHi XapaKTEepUCTUKU.

JlonaTkoBUM 0OMeXeHHSIM Oyjia HEOTHOPIAHICTh ajro-
PUTMIB oOIlepeIHbOi 00pOOKM 300paxkeHb. Y BKIIOUCHUX
pob6oTax 3aCTOCOBYBaJIM Pi3Hi CITOCOOM HOpMaJi3alii iH-
TeHCUBHOCTI, (iabTpallii myMy, OiHapr3allii, KBaHTyBaHHS
piBHiB ciporo ta oouucieHHs matpuilb GLCM i GLRLM.
He B ycix my0Jikaliisix 1eTajJbHO MOBiIOMIISLIM ITapaMeTpu
3MIIIEHHST, HAIIPSIMKY aHali3y, KiJIbKiCTh Ipajalliil ciporo
a00 BUKOpPHMCTaHi MporpaMHi peanizalii. BHacaigox 1p0-
O OHaKOBO Ha3BaHi TEKCTYPHi MOKa3HUKU MOTJIU OyTHU
po3paxoBaHi 3a BIIMiHHUMHU aJITOPUTMAMHU, 1110 3HUXKYE 1X
MiXKIOCTiIZHULBKY BiITBOPIOBAHICTb.

OTXe, MmojgaHi BUCHOBKH CJIiJl PO3IJISIIATH SIK y3arajib-
HEHHS MEPCIEKTUBHOTO, aJie 1€ HEAOCTaTHbO CTAHIAPTU -
30BaHOro HaTpsaMy. HasBHI maHi miaTBe pIKyIOTh OTEHIIial
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PamioTeKCTYpHOTO aHai3y, OHAK HE Nal0Th IiJICTaB BUKO-
PUCTOBYBAaTH OKpeMi MmapamMeTpM SIK CAaMOCTIiiHI KJTiHiYHi
IiarHOCTUYHI a00 IMPOTHOCTUYHI KpUTepii 0e3 ypaxyBaHHS
TpaAULiitHOT PEHTTEHOJIOTIYHOI, MOP(POMETPUUHOI Ta KJTi-
HIYHOT OLIIHKMU.

BUCHOBKM

Pesynbrati cUCTEMaTUYHOTO OTJISIAY TiATBEPIXKYIOTh,
110 paTiOTEKCTYPHUI aHaJli3 € TIePCIeKTUBHUM METOIOM
KiJIBKiCHOI OLIIHKM CTPYKTYPHOI OpraHi3allii albBEOJISIpHOI
KicTKOBOI1 TKaHMHU. Ha BigmiHy Bin 3BMuaiiHOI BiyaJibHOT
iHTepIpeTallii peHTTeHOJOT YHIX 300paXkeHb, BiH 1a€ 3MO-
ry 00’€KTUBI3yBaTU HEOOHOPIAHICTh, BIIOPSAKOBAHICTb,
CKJIQIHICTD i TPOCTOPOBUIA PO3IOLT TPAOEKYISIPHOI CTPYK-
TypH.

Haii6isbin gocaiaikeHMMU Ta MOTEHIIIMHO KIiHIYHO
3HAYyIIMMU MapaMeTpaMu € entropy, fractal dimension
i xapakTepucTuku, orpumMani 3 marpuub GLCM Ta
GLRLM. Entropy BimoOpaxa€ CTyIliHb CKJIQAHOCTi i1
XaOTUYHOCTI TEKCTYPHU Ta I€MOHCTPYE 3B’SI30K i3 peMO-
NeJTIOBAaHHSAM KiCTKH i MIEPBUHHOIO CTAOUIbHICTIO iMIJIaH-
taTiB. Fractal dimension MoxXe XapakTepu3yBaTu BTpaTy
CKJIaJHOCTI TpabeKyJsIpHOI MepexXi, ogHaK il BiATBO-
PIOBAHICTh CYTTEBO 3aJIEKUTh Bil METOIUKU OOPOOKHU.
GLCM-noka3Hnuku contrast, homogeneity, correlation
Ta ASM, a Takoxx GLRLM-napametrpu SRE, LRE, GLN
i RLN 3a0e3neuyioTh KOMILIEKCHY KiJIbKiCHY XapaKTe-
PUCTHUKY JOKaJIbHOI Ta MPOCTOPOBOI HEOAHOPIAHOCTI Ki-
CTKOBOI TKAHUHU.

Haii6inbmmii npakTUMYHMI TTOTEHLIia] TEKCTYPHMIA aHa-
JIi3 IEMOHCTPYE B iMILUIAHTOJIOTII IJIs MepeaonepaliiiHol
OLIIHKY SIKOCTi KiCTKM Ta MPOrHO3yBaHHS MIEPBUHHOI CTa-
OLIbHOCTI iIMIUIAHTATIB, Y TAPOAOHTOJIOTIT — IJIs1 AU epeH-
miamii iHTaKTHOI Ta IMaTOJIOTiYHO 3MiHEHOI aJIbBEOJISIPHOI
KIiCTKH, @ TAKOX y CKPUHIHTOBIl OLliHIIi OCTEOTIEHIYHUX i
0OCTEONMOPOTUYHUX 3MiH. BogHOUac HasiBHI 10Ka3U MOKU
1110 HE TO3BOJISIIOTh BUZHAYUTH YHiBepCaJIbHi MOPOTOBi 3HA-
YeHHS TeKCTYPHUX IapaMeTpiB a00 peKOMEHIyBaTH iX K
CaMOCTiifHi IarHOCTUYHI KpUTEPii.

OCHOBHUMU YMOBaMM ITOJAJIbIIIOTO KJIiHIYHOTO BIIPOBa-
JKEHHS € CTAaHAAPTU3Al1isl TPOTOKOJIiB OTPUMaHHS 300pa-
XeHb, yHi(ikallis rmornepeaHboi 06podku Ta Bu6opy ROI,
YiTKe MOBiZOMJICHHS MapaMeTpiB PO3PaXyHKY TeKCTYPHUX
0O3HakK, TepeBipKa BiITBOPIOBAHOCTI BUMiplOBaHb i MpoBe-
NeHHsI 0araTOLEHTPOBUX MPOCIIEKTUBHUX TOCTiIKEHb i3
He3aJIeXkHOIO 30BHIIITHBOIO BaJliIalli€o.

Takum ynHOM, pagioTeKCTypHUIA aHaJTi3 CJIif po3rJisiaa-
1 He 5K anbTrepHatuBy KITKT abo TpagumiiiHiii peHTTeHO-
JIOTIYHIl OLIiHII, a IK JOJATKOBU KiTbKiCHUIA iIHCTPYMEHT,
30aTHUI IiABUIIATA 00 €EKTUBHICTD i mepcoHati3aliio
OLIIHKM aJIbBEOJIIPHOI KiCTKU. 32 YMOBU METOMOJOTiUHOT
cTaHIapTu3allii Ta MiATBEepIKEHHS KJIiHIYHOI BaJliTHOCTi
ioro iHTerpaiisg 3 MOpPOMETPUIYHUMU, KIIIHIYHUMU Ta Y
MepCreKTUBI 0I0JOTIYHUMU MOKA3HUKAMU MOXeE MOJITTIIHN-
TH IIPOTHO3YBaHHSI pe3y/IbTaTiB IeHTaIbHOI IMIUTAHTALIil Ta
pereHepaTUBHUX BTPYUYaHb.

KonduikT inTepecis. ABTOpU 3asiBJISIIOTD PO BiZICYTHICTD
KOHIIIKTY iHTepeciB Ta BlIacHOI (DiHaHCOBOI 3alliKaBIeHO-
CTi ITpY MiATOTOBI JAHOI CTATTI.

Indopmanis npo dinancyBannsa. Ctarts € hparMeHTOM
HJP xadenpu menenHo-nuieBoi Xipyprii HMY iMmeni
0.0. boromonrls «Po3podka HOBUX METOMIB XipypriuHo-
o JIiKyBaHHs IedeKTiB Ta nedhopMalliil IeIeITHO-TUIEBO1
NJISIHKY 3 BUKOPUCTAHHSIM aBTOMAaTU30BaHUX AJITOPUTMIB
iHTpaorepallifHO1 HaBirailii Ta KOMIT IOTEPHOTO MOJIEIO-
BaHHS Malli€HT-CrielUdiYHUX IMIUIAHTATIB 3 MOKpaIleHU -
MU GiOMeXaHiYHMMU BiiacTUBOCTSIMM», No 0122U001339.
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A.V. Budnikova, O.S. Shoachynskyi, A.V. Kopchak
Bogomolets National Medical University, Kyiv, Ukraine

Comprehensive assessment of alveolar bone using texture biomarkers:
a systematic review

Abstract. Background. Alveolar bone quality is a key determinant
of successful dental implant therapy, bone grafting and recon-
structive procedures. Conventional assessment using cone beam
computed tomography and digital radiography does not always
reflect the microarchitecture of trabecular bone. Radiotexture
analysis enables quantitative assessment of bone structure beyond
conventional diagnostic methods. Objective: to systematize cur-
rent clinical evidence regarding the use of alveolar bone images,
determine the diagnostic and prognostic value of texture features,
and to analyze the methodological quality of studies. Materials
and methods. A PRISMA-based systematic review was performed
using PubMed, Scopus, Web of Science and Google Scholar. The
analysis included clinical studies that used texture analysis of cone
beam computed tomography or digital radiography data. Metho-
dological quality was assessed with the JBI Critical Appraisal
Checklist. Meta-analysis was not performed because of substantial

heterogeneity. Results. Fifteen clinical studies were included in
the qualitative synthesis. Entropy, fractal dimension, gray-level
co-occurrence matrix (GLCM) and gray-level run length matrix
(GLRLM) were the main investigated parameters. These indi-
cators showed potential for evaluating bone microarchitecture,
remodeling, predicting primary implant stability and identifying
periodontal and osteoporotic changes. The main limitations were
heterogeneity of protocols, regions of interest, processing algo-
rithms, and lack of external validation. Conclusions. Radiotexture
analysis represents a promising adjunctive tool for quantitative
alveolar bone assessment; however, its widespread clinical appli-
cation requires standardization of methodology and multicenter
prospective studies.

Keywords: radiotexture analysis; alveolar bone; cone beam com-
puted tomography; texture analysis; dental implant therapy; GLCM;
GLRLM; fractal dimension
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" [TOATABCHKNN ASPIKABHU MEANYHULT YHIBEPCUTET, M. [TOATABQ, YKPQIHO

2 MeAVYHMA AIKYBAABHO-AIQrHOCTUYHY LIEHTO «MeaioH», M. [TOATaBQ, YKpQiHO

BNAMB MOTEMATUYHOTO OOI'PYHTYBCOHHS
OnepaTMBHOro AOCTYNyYy NPuU OCTEOCUHTE3I
HO KAiHIYHUM nepeoir
nepeAoMy HNXXHbOI LWeAenu

Pestome. Axmyaavnicmo. Emnipuune npoexmyeéanns ousaiiny pospizy npu npogedenii iHmpaopansbHo2o 0CmeocuH-
me3y 00cumb 4acmo CHPUHUHSIE AMPOEHHI NOUKOOICEHHSL CAU3080-0KICHORO KAanmsl nio vac ioeo nioiomy ma mo-
oOinizayii ma iHiYirOE NOKANbHY IWEMII0 3 MONCAUBICIIO NOOAABUL020 YIMBOPEHHS KPALl0802O HEKPO3Y M AKUX MKAHUH.
Mema: nidsuwenns epekmuernocmi XipypeiuHoeo AiKy8anHs ma SKocmi (PyHKUioHarvbHol peabinimauii nayienmie i3
HeB02HeNaNbHUMU NEPENOMAMU HUICHbOI wjenen WLIsgXomM MamemMamu4Ho20 NAAHY8aHHs ONepamuerHo20 00Cmyny 04s
inmpaopanvroeo ocmeocurnmesy. Mamepiaau ma memoou. [Iposedenuil ananiz KAiHIMHUX NOKA3HUKIG Y NAUIEHMIB,
NPOONEepoBanUX 3a CMaHOapmHor ma asmopcvkoro memooduxamu. Pesyromamu. Ha nepuiy 0o0y nicasonepayiiinoeo
nepiody OuHamixa HabPKY M IKUX MKAHUH C8I0UMb NPO 20CMpe PeaKmueHe 3anaieHts 8 000X KAIHIYHUX epynax,
ane 3 MiHIMAAbHOW po30ixcHicmIo 00 MiHIMyMY 6 neputiti epyni. Lle niokpecaroe naseHicms nouamkoeoi ekcyoauii
V 8I0N06I0b Ha NEPBUHHY MPABMy ma NPOBEeOeHHS AMPOLCHHUX MAHINYAAYI w000 peno3uuii Kicmxkosux gpazmermis.
IIpomseom 3-i ma 5-i 0ib6 cnocmepieanucs iOMiHHOCMI Ub020 NOKA3HUKA, 3 MAP2IHANLHO GUCOKUMU 11020 3HAYEHHAMU
v Opyeill KAiHivHill epyni, wo ceiouums npo mpueane icHy8aHHs iHpinbmpamy, nog’sa3amne 3 SMmpoeeHHUM NOpYUIeH-
HAM apXimeKmoHiKu CyOUHHOI CImKU ma po3eumKom 6eH03H020 cmasy. Bucnosxu. Buxopucmanns mamemamuuto
00TPYHMOBAH020 CKAAOAHHS NAAHY ONEPAMUBHO20 8MPYUAHHSA 3 YPAXYBAHHAM OIOMEXAHIYHUX napamempie uj000
duzaiiny po3pizy 3 nooarbuum 8i0uapy8aHHIM CAU3080-0KICHO20 KAanms 045 CIMBOPeHHs ONMUMANbHO20 onepa-
mueroeo docmyny, inmpaonepauiirum sacmocysarnusim PRF- ma PRP-mexuonoeiii hpu3600umo 00 3HUNCEHHS PIGHS
HaOPsKY M SKUX MKAHUH Ma 001608020 CUHOPOMY, 0COOAUBO HA S-my 000y nicasonepayiiiHo2o nepiody.

KoaouoBi cioBa: memanoocmeocurnmes; nepeaom; HUNCHA wieaenda; HympitHbOpOmMoguil 00Cmyn

BCTYI'I Haii6inpin mommpeHuM € KJIaCUYHUI iHTpaopaIbHUMA

TpaBMu 1IenenHO-IULIEBOI JIOKaJi3allii, cepen SIKux
MOMiHAHTHA POJIb BiIBOAUTBHCS TepeioMaM HUXHBOI
1IeJieNy, Ha CbOTOAHI MPOAOBXYIOTh 3aliMaTU IPOBia-
He Miclle Y CTPYKTYpi 1iesenHo-auieBoi xipyprii [1, 2].
Metoau nikyBaHHS BapiloBaJucCsl Bil KOHCEPBAaTUBHUX
3aXO0JiB IO CyYaCHUX KOHIEIii BiTKpUTOI permo3uilii Ta
BHYTpilIHBOI (hikcaltii [3, 4]. 3010THM cTaHAAPTOM Xipyp-
TIYHOTO JIIKYBaHHS 1Ii€l KaTeropii mami€HTiB 3aJUIIAETHCS
npoBeneHHs MmetamoocreocuHTesy (MOC) 3 peno3uiiiero
Ta (ikcalliero KicTKOBUX (pparMeHTiB THTAHOBUMMU MiHi-
miacTuHaMmu [5].

IOCTYII, SIKMi1 3yMOBIIIOE BiICYTHICTh 30BHIIIIHiX pyOIlIiB
IIKipyW Ta CTBOPIOE OE3MOCePEeNHiil MPAMUIA IUTSX 10 TiJIsTH-
KU TiepesioMy. AJie TIeBHe iHTYITUBHE Ta eMITipUuHe ITPOEK-
TYBaHHSI IN3aifHy PO3pPi3y TOCUTh YaCTO CIIPUUMHSIE SITPO-
TFeHHI MOLIKOAXEHHS CIU30BO-0KiCHOTO KJIAMTS Tif yac
1ioro migiioMy Ta MOOLTi3allil Ta iHIlliO€ JTIOKAIbHY illIeMilo
3 MOXKJIMBICTIO TIOJAJIBILIOTO YTBOPEHHST KPaiOBOTO HEKPO3Y
M’SIKUX TKaHWH [6, 7].

CbOoroiHi B XipypriuHiii cTOMaTOJIOTII Ta IIeJIeTHO-JIN-
LIeBiil Xipyprii cmocTepiraeThCs Mepexia Bila eMIipuIHOro
IJTAaHYBaHHS Ta MPOBEIECHHS OMepaTUBHUX BTPYYaHb J0
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PO3pOOJIEHHST I MPAKTUYHOTO 3aCTOCYBAHHS LIiJIECIIPSi-
MOBaHUX 0iOMeXaHIYHUX aJTOPUTMIB i MaTeMaTUUYHUX
Mopeseit. 3rimHO 3 PeTPOCHEKTUBHUM aHAIi30M JaHUX,
CJIi/T Bi3HAYUTH, 11O JIMIIIE 32 Cy0’€EKTUBHUM TOCBiOM JIi-
Kapsi-Xipypra BU3Hayajach reoMeTpisl Ta AU3aiiH po3pi3y,
JIOBXXMHA CTBOPEHOTO OTEePaTHBHOTO IOCTYITY Ta BiAliapy-
BaHHSI OTOYYIOUMX TKAHUH IPU MPOBEAEHHI iHTpaopab-
Horo MOC. I1parHeHHs 3a6e3IIeYUTH IIOBHY Bi3yastizallito
onepauiifHOro MoJjis MIJITXOM BUKOHAHHSI pO3pi3iB HaaAMip-
HOI TOBXWHU Y OUTBIIOCTI BUTIAAKIB CIIPUYMHSIE HAIMIpHY
XipypriuHy TpaBMy, 1110 JOJaTKOBO CYIPOBOKYETHCSI 1O-
PYLIEHHSIM aHATOMO-0i0JIOTIYHOI LLJIICHOCTI MiKpOLIMPKY-
JISTOPHOTO pyclia Ta 30LIbIIEHHSIM IUIOLII 3MiHEHUX Yyepe3
pyOI1IOBaHHS TKaHWH Yy MicasionepauiitHomy nepioni. He
MEHIII TIpo0IeMH, 0COOIMBO IIOA0 KiHEMAaTUKHU Xipyprid-
HOTO iHCTPYMEHTapilo, MOXYTb OYTH CTBOPEHI ITPU MTPOBE-
IeHHIi 3aHaATO MaJuX po3pi3iB, IO IMIPOBOKYE Xipypra Ta
acHCTEHTA 10 3aCTOCYBAaHHSI HAIMipHUX CHUJI TIiJ1 Yac perio-
3U11ii KiICTKOBUX BilJTaMKiB Ta peTpakiiii KpaiB paHu i Moxe
MIPU3BECTH IO MEPEBUIICHHS MEX IUIACTUYHOI Aedopmalrii
OTOUYIOUMX M’SIKMX TKaHUH [8, 9].

Merta: minBuIeHHST €(PeKTUBHOCTI XipypridHOTO JIiKY-
BaHHS Ta SIKOCTi (DyHKIIiOHAJIbHOT peabiiTallii rmaiieHTiB 3
HEBOTHEMNATbHUMMU TepesIoMaMy HUKHBOT LIEJICTH HUISIXOM
MaTeMaTUYHOTO TIJIaHyBaHHSI OMEepPaTUBHOTO JTOCTYITY JUIsI
IHTPaopaJIbHOTO OCTEOCUHTE3Y.

MarepiaAm Ta meToamn

VY nocnimkeni B3sin yuacTthb 60 MalLli€HTIB 3 pEHTIEHOJIO-
TiYHO MiATBEPIKEHUM iaTHO30M HEBOTHEMNAJIBLHOTO Tepe-
JIOMY HUXKHBOI 1IeJIeTIH, SIKi mepedyBaii Ha CTallioHApHO-
My JIIKyBaHHI y BiiTiJIeHHi 1mienaernHo-auieBoi xipyprii KIT
«[TonTaBchbka obyacHa KiliHiyHa JikapHs iM. M.B. Ckuri-
docoBcrkoro» ITOP. Ycim mamienTam 0yi10 moka3aHo mIpo-
BEJEHHS peno3ulliil Ta ikcalliii KicTKOBUX (pparMeHTiB
nursixoM iHTpaopaiabHoro MOC. 3a reHAaepHOIO0 03HAKOIO0
MALIEHTIB OyJI0 PO3IOAIIEHO TAKUM YMHOM: 34 4OJIOBIKM
Ta 26 xiHoK BikoM Bix 30 10 45 pokiB.

3ajeXXHO BiJl 32CTOCOBAHOTO MTPOTOKOJTY JIIKyBaHHSI T1a-
LiEHTHU Oy/IM MOiJIeHi Ha ABi KJIiHiIYHi TpyIIu:

— mepiia (ocHoBHa) rpyna — 30 oci6. OmepaTuBHi BTpy-
YaHHS MPOBOAUIN 32 PO3POOJIEHUM HaMU MPOTOKOJIOM,
SIKUI nependayaB MaTeMaTUYHE TUIAHYBaHHS OTIEPAaTUBHOTO
JOCTYITY 3 ypaXyBaHHSIM IMOKa3HMKa (hOpMHU TOJIOBU, (hop-
MYBaHHSI PO3pO0JIEHOT0 IU3aiiHY CIM30BO-0KICHOIO KJIAIITSI
i3 mocaboBAIBHUMU pO3pidaMu, 3aCTOCYBaHHSI TIEPioliB
TKaHMHHOI peJjlakcallii, iHTpaonepalliiHe BBEIEHHS B paHy
PRF-3ryctka B Kom0OiHa1ii 3 JiodinrizoBaHOI0 MeMOpaHOIO
Ta iH’ekuiiiHe BBeneHHs PRP y micasomnepatiitnomy me-
pioxi;

— npyra (KoHTpoabHa) rpyna — 30 oci6. OnepaTuBHi
BTPYYaHHS MPOBOAMJIUCH 32 CTAHIAPTHUM MPOTOKOJIOM
3 HaJaHHS XipypriyHOi CTOMATOJIOTIYHOI JOIIOMOTH IIpU
repesoMax HUXKHBOI LIeJIeIH, 1110 nepeadayae npoBeeHHS
CTaHIapTHOTO OTEPATUBHOIO AOCTYITy Ta (pikcalio TuTa-
HOBOIO MiHIIUIACTUHOIO 0€3 TOJAaTKOBOTO 3aCTOCYBAHHS
TEXHOJIOTii1 CIIpSIMOBaHOI TKAHMHHOI pereHepariii.

KpurepissMu BKIIIOYeHHS MAlli€HTIB Y DOCTiIKEHHS
OyJIM: HAsSIBHICTb IIUIMHU TIepejioMy B IUISIHII (DpOHTaAIb-
HOTO BiIminy, Tija abo KyTa HVKHBOI IIeJIeT; JOOPOBiIbHA

3rojla Ha y4acTh y JOCHiIKEHHi, TTPOBEAECHHS ONEPAaTUBHOTO
BTPYYaHHsI, MicasionepaliifHOro KJIiHIYHOTO Ta YJIbTpa3By-
KOBOT'O MOHITOPUHTY.

KputepissMy BUKTIOUeHHSI MAILIEHTIB 13 TOCIIiIKEHHS
OyJ11: BOTHeNaJbHi IMepeIOMU HYXKHBOI IIeJIeIH; TIepesio-
MM BUPOCTKOBOTO BiIpOCTKA HMXKHBOI ILIEJIETTN; HAsIBHICTh
TSDKKUMX CYITYTHiX 3aXBOpIOBaHb Yy CTalil JeKOMIIeHcallii;
BiIMOBA MAIliEHTA Bill yIacTi B JOCTIIKEHHI a00 HEMOXKJIH -
BiCTb POBEIeHHS KJIIHIYHOro Ta (DYHKIIIOHAJLHOTO KOH-
TPOJILHOTO MOHITOPMHIY Ha BCiX 3aINIaHOBaHUX eTarax
ITicIsIonepauiitHOTo Iepiony.

OLiHKY KJIiHIYHMX MOKAa3HHUKiB IMPOBOAWIN 32 OaIbHOIO
mkanow Ha l-my, 3-110, 5-1y, 7-My, 10-Ty Ta 30-TY 106K
IicJIg MPOBEAEHHST ONEPATUBHOTO BTPYYaHHS.

Hab6psk M’SIKMX TKaHWH OLIIHIOBAJIM TAKUM YMHOM: () —
BiZICYTHICTb HAOPSIKY, KOHGIrypallis 00 11Mu4si MOBHICTIO CHU-
MeTpu4Ha; 1 — Jerkuii, BidyaabHO MaJIOTIOMITHUM HAOPSIK
JIVIIIE B 30Hi OMEpaTUBHOIO BTPYYaHHS; 2 — MOMipHUM
HaOPSIK Y MeXax OHiel aHaTOMIYHOI NUISIHKY; 3 — BuUpa-
XKEHU HAOpsK, IIO IMOIIUPIOETLCS HA CYCIOTHIO MiISHKY,
MOMIiTHa aCUMETpist 00IMuYst; 4 — HanpyKeHUil HaOpsK
i3 mepexoIoM Ha IIiOIIeIeIHy a00 IIiYHY OiITHKY, KOJIip
LIKipy HEe 3MiHEHU; 5 — IIUTbHUI HaOPSIK, TTOsIBA Tinepemil
LIKipX Hall 30HOI0 BTPYYaHHsS; 6 — 03HaKM (PIIOKTYyaIlil,
pi3Ke MOIIMpPEeHHs HAOPSIKY.

bonboBuii CMUHAPOM OILIIHIOBABCS 3a TaKOIO IIIKAJIO0:
(0 — 1oBHA BiOCYTHIiCTh 00mI0; 1 — Jerkuii muckKomMdopT
MpH KyBaHHi 260 MiMilli; 2 — MOMipHMii OiJib, 1110 BUHUKAE
IIpU pyXxax IeJIernolo; 4 — MoMipHUI OiTb y CITOKOI, ITOTpe-
Oye peryJsipHOTro MpUOMY HECTEPOITHUX TTPOTU3ATIATbHUX
3aco0iB; 5 — BUpaXKeHUI OiTb, SIKUI JIMIIIe YaCTKOBO KYITi-
PYEThCS CTAHIAPTHUMU aHAJTETUKAMM; 6 — CHJIbHUI OiJTb,
1110 ippajiiloe y ByX0/CKPOHIO, MTOPYIIYE COH.

PesyAbTaTH

[Micasonepauiitnuii HAOPSIK M’SIKUX TKAHMHU, 30KpeMa
ripu npoBeneHHi MOC, € TocuTh CKJIaIHUM OaraToeTarmHuM
MPOLIECOM, SIKMIA Oe3MocepeIHbO KOPEIIOE 3 MOIIKOIKEH-
HSIM KPOBOHOCHUX Ta JIiM(baTUYHUX CyIUH, OCOOJUBO TIiT
yac BimlapyBaHHSI CJIM30BO-OKiCHMX KJaMNTiB. 3 iHIIOTO
OOKYy, CIIig 3BepHYTH yBary Ha Oe3MocepeaHIo Iilo IIpo-
3aMajJbHUX [IUTOKIHIB, 110 MOXE MPU3BECTU 10 TOCTPOTO
nmapesy IpeKaniisipHux cinkrepiB. ToMmy cTymiHb 30epe-
>KEHOCTI Ta MOp(ohyHKIIIOHAJIBHUI CTaH ITOBEPXHEBOI Ta
IJIMOOKOI CUCTeMU apTepiosio-BeHYJISIPHUX aHACTOMO3iB,
sIKa Bi3yasli3y€eThCsl 3a IJIOIIEI0 Ta 00’€MOM HaOPSIKY Ta HOTo
TPUBAJICTIO, HA HAIIly IyMKY, € iIHIUKATOPOM e(DEKTUBHOCTI
MPOBEJCHOTO ONIEPAaTUBHOTO BTPYYaHHS.

Ha 1-my no6y miciasionepaliiiiHoro nepiomy Bizyalti-
30BaHO TOCTPUII peaKTUBHUI 3aMaJbHUM MPOIIEC Y cTamil
MaHidecrauii. B 1-if KiiHiYHi# TpyIi cepeqHe 3HaUYCHHS
JOCJIiIXKyBaHOIo nokazHuka craHoswio 3,70 £ 0,14 6ana,
110 OYJI0 Bi3yalli30BaHO SIK y BUTJISII BUPaXKeHOTO HAOPSI-
Ky M’SIKMX TKaHUH Y 30Hi OMIepaTUBHOTO BTPYYaHHSI, TakK i
acuMeTpii 00IMYYS 3 IIOIIMPEHHSIM Ha CyCigHi Tororpado-
aHaTOMiuHi ninsiHKY (puc. 1).

Crnin 3ayBaxkuTH, 110 y 2-1 KJIiHIYHI Tpy1Ii Lei moKa3-
HUK ctaHOBUB 3,83 * 0,14 6ana (puc. 2), ajie CTaTUCTUYHOL
BipOTiTHOCTI Ha LIbOMY €Tarli CIIOCTePeXKeHHSI He OYJIO BUSIB-
neno (p > 0,05). Ha Hamry nyMKy, 1ie CBiIUMTh IIPO BILIMB
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OTPHUMaHOI TpaBMHU (IIEPEIOM HIKHBOI IIEJIEITN), a TAKOX
MaHyaJIbHOI pero3uilii KiCTKOBUX (hparMeHTiB Ha HasIBHICThb
PaHHbBOTO OMepalifHOTO eKcyaaTy.

CTaTUCTUYHO 3HAYYIIi 3MiHM OYJ10 BUSIBJICHO Ha 3-10
no0Oy micasonepaliiliHoro nepiony. Ha BinMiny Big 1-1, y
nawieHTiB 2-1 rpynu 3adiKCOBaHO pi3Ke ITiIBUIIEHHS Oa-
HOTO MOKa3HWKa, MaKCUMaJibHE 3HAYEHHS SIKOTO J10PiB-
HioBano 4,73 £ 0,08 Gana, 110 Bi3yalli3yeTbesl Y BUIISIL
IIIJTBHOTO iHGIIBTPATy, iHOMAI 3 TIEPEXOIOM Y ITiAIIEICTTHY
OUITHKY. Y 1-11 KJIiHIYHiA TPyl JaHWi TOKa3HUK Bipo-
rinHo 3a¢ikcoBanuit y mexax 4,40 + 0,11 6ana (p < 0,05),
1110, Ha Hally AYMKY, [MOB’S3aHO 3 TOYaTKOM BUBIJTbHEHHS
aKTUBHUX peYOBUH (piOPMHOBOTO 3rycTKa, 0COOIMBO (haKk-
TOopa POCTY €HIOTENil0 CYAUH, SKUA COpUsIB cTa0iTi3altii
€HIOTeTaIbHOTO (heHeCTpyBaHHS HABIiTh Ha 3-Tr0 A0OY ITic-
JisloniepauiifHoro nepioay, a Woro ciTka BUKOHYBajla pojib
MeXaHiuHoro 6ap’epa.

CyTTeEBI PO30IXKHOCTI MU BUSIBUIIM Ha S-Ty 100y ITiciisi-
omnepalliiiHoro nepioay. ¥ nauieHTiB 1-1 KIiHiYHOI Tpynu
MOKa3HUK HAOPSIKY BipOTiZIHO 3MEHIIIYBAaBCS B CEPETHHOMY
1o 3,23 + 0,11 Gana, 110 KJIiHIYHO Bi3yasli3yBajlocst HasiB-
HICTIO YiTKO JIOKaJIi30BaHOTO B MeXKaX OJIHI€T TIJITHKHA, T10-
MipHO HampyxXeHoro iH®iabTpary. ¥ 2-if KIiHiuHil TpyIi
1eli TToKa3HUK 3adikcoBaHMIT Ha BUCOKOMY PiBHi, a caMme
4,30 + 0,13 6ana, 1m0, Ha HaIly AYMKY, ITOB’SI3aHO 3 SITPO-
TeHHUM MOPYILIEHHSIM aHAaTOMO-0i0J0riYHOI HiJiCHOCTI
apTepio i BeHy P MPOBeAeHHI KJIACUYHOTO PO3pi3y Ta
BillIapyBaHHS CJIIM30BO-OKiCHOTO KJIAINTs 0e3 BpaXyBaHHS
ioro 6iomexaHiyHMX ocobimBocTeit. Ha 5-1y mo0y 3adikco-
BaHO XpOHIYHUI cTa3 BeHO3HMX cyauH (p < 0,001). Ha namny
IYMKY, TaKy pO30iXKHICTh Y ITOKa3HUKAX 000X TPy Ha 5-Ty
I00y MOXHA TTOSICHUTU aKTUBHUM BuBiIbHeHHIM VEGF
i3 (iOpUHOBOIO 3TyCTKa, MEPEBasKHO 3 TPOMOOLUTAPHUX
KOHIICHTPATIB, IIIO CIIPUSIE CTUMYJIALII TiM(poreHe3y.

TenneH1is1 MO3UTUBHOI AMHAMIKMA JAaHOTO MTOKAa3HU-
Ka B 1-11 KJIiHIYHIN IpyIi IpOOOBXUIach i Ha 7-My MO0y
nicysionepauiifHoro nepioay, Ha sIKy CepeaHill TOKa3HUK
nopiBHioBaB 1,70 £ 0,10 mpotu 2,27 + 0,13 6ana y 2-i1 KJti-
HiuHil Tpymi ipu p < 0,01, 1110 TIpU OIS BUTJISLIATIO SIK
MasioniomiTHa npunyxiictb. Ha 10-Ty no0y micist mpose-

neraHs MOC y maiieHTiB 000X KIIIHIYHUX I'pyI HAOpSIK Bi-
3yalli3yBaBCsl Y BUIJISI JIETKO1 MACTO3HOCTI, ajie 3 Pi3HUMM
cepeqHiMU BeJIMYMHAMM JaHoTo noka3Huka: 1,30 = 0,09 ta
1,43 = 0,11 BinmoBimHO st 1-1 Ta 2-i KINIHIYHUX TPYT TIpU
p > 0,05. Ha 30-ty o0y cyTTeBux 3MiH He 3adikcoBaHO i3
ypaxyBaHHSIM TE€HJEHIIi1 3HMXKEeHHS 10 (i3ionoriyHoi Hop-
Mu i cepenHimMu nokazuukamu 0,40 + 0,10y 1-it kaiHiuHii
rpymita 0,43 &+ 0,12 y 2-1i rpyIIi BiAIIOBiAHO.

Pe3ynbTaToM OyIb-sSIKOTO ONEpPaTUBHOIO BTPYYaHHS
MOXe OyTH allimo3 TKaHWH, a Mic/AsonepaniiHuii 0iib €
MPEAUKTOPOM MOT0 BUHUKHEHHsI. TakoxX NaHUil TOKa3HUK
€ KJIIOYOBUM IHAMKATOPOM SIKOCTi XUTTS Malli€HTa K B
HaNOIMXKIOMY, TaK i y BijytaJieHOMY TicisionepauiitHoMy
nepioni. Ha 1-11y noGy micisonepaiiiiHoro nepiogy [aHuii
IMOKa3HWK OyB BUPaXXEHU B 000X KIIIHIYHUX TpyIax, 110
BMMarajo JI0JaTKoBOI aHajre3ii, y 1-i KJIiHiYHii rpymi rmo-
Ka3HMK 0oito craHoBuB 4,50 * 0,10 6ana nportu 4,47 £ 0,10
6asa y 2-i1 rpymi (p > 0,05). Ha Hairy n1ymKy, 11e MoB’s13aHO
3 MaKCUMaJIbHUM IOJpa3HEHHSIM OOJIbOBUX PELENTOPiB,
OCKIJIBKM yCi TKAaHWHM TMIepioJoHTa Ha 1-11y mo0y mepedy-
BalOTh Ha CTallii TOCTPOIO IITOKCUYHOIO CTPECY.

Bcranosneno, mo Ha 3-Tio 100y LugpoBi JaHi moKas-
HUKa CYTTEBO He 3MiHMINCH i nopiBHIOBaIn 4,40 + 0,09 Ta
4,47 + 0,10 6ana BiamoBigHO y 1-1i Ta 2-1 KJIiHIYHUX rpyIax.
Cnin Bim3HauuTu, mo y 73,3 % BunankiB y 1-it Ta 83,3 %
BUIIAAKIB Y 2-1 KJIiHIYHIN rpyni Mali€HTH CKapXXUIUCh Ha
HasIBHICTh OOJIIO Y CITOKOI 3 BiICYTHICTIO OIITUMAJILHOTO (i-
3i0JIOTIYHOTO CHY, 1110 CIOHYKAJIO 10 MPUITOMY AOJATKOBUX
MMPOTHU3AMNAIbHUX Ta aHAITe3YyI0unX 3aco0iB (puc. 3).

OCHOBHI BiIMiHHOCTi B IMHaMIlli JTaHOTO TTOKa3HUKa
OTpUMaHO Ha 5-Ty n0o0y micjisioIepaliiiHoro nepiomy: B
1-# KJTiHiYHI TpyTIi BiH BiporimHo 3Hu3uBcs 1o 3,33 £ 0,10
Gaya, Ha BimMmiHy Big 2-i rpynu — 3,80 *+ 0,14 Gana
(p <0,05). [Ipu ormuTyBaHHI MALIIEHTIB 3MIHUBC i XapaKTep
ckapr: y 1-ii rpymi 6iib y cTafii crokoro TypOyBaB Malli€HTIB
y 11,0 % BunajakiB; B iHIIMX BUIAAKAX BiH BUHMKAB JIMIIE
MiC/IsT apTUKYISLIIHUX Ta MIMIYHUX PYXiB, Ha BiIMiHY Bif
2-1rpynu, y sKiii Oi1b y cTamil CIIOKOIO CocTepiraBcs y
22,7 % sunanxis. Ha Haiy [ymMKy, Lie OCSATa€ThCS He JIUIIE
3aBISKU MaJIOiHBa3MBHOMY SITDOT€HHOMY BTPYYaHHIO, a

OuiHka (6anwm)

Ouinka (6anu)

PucyHok 1. [uHamika Ha6psiKy M’IKUX TKaAHUH
B 1-¥i KJiHIYHIV rpyni B pi3Hi cTpokn
nicnsonepadyiviHoro nepiogy

PucyHok 2. [luHamika HabpsiKy M’IKUX TKaHUH
Y 2-¥ KiHIYHIV rpyni B pi3Hi CTPOku
nicnsonepadyiiHoro nepiogy
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OuiHka (6anw)

OuiHka (6anu)

PucyHok 3. [JuHamika nokasHuka 6010
B 1-¥i KiHIYHIVI rpyni B pi3Hi cTpokn
nicnsonepadyiviHoro nepiogy

i1 yepes nokanizoBany nir0o PRF-3ryctka 3 ypaxyBaHHSIM
MOT0 MPOTHU3anaIbHOI Ta HEPOIIPOTEKTOPHOI (DYHKIIi1, 10
JIO3BOJISIE 130JIF0BAaTU HEPBOBI 3aKiHUCHHST Ha Kpasix OIle-
paliiiHOI paHU 3 MOCTYMOBUM 3HMKEHHSIM KOHILIEHTpAIlii
MpocTarjaHIuHIB y faHiil ainstHii (puc. 4).

Ha 7-my no0y micasionepaitiiinoro nepioay B 90,0 Ta
83,3 % Bumankis BinmoBinHo y 1-i1 Ta 2-1 Tpymnax namieH-
TaM BiOMiHSUIM MPUIOM aHaIre3yr4yux Iperaparis, ajie
JaHUI TTOKA3HUK y 2-1 TpyIi OyB BipOTimHO BUIIUM Ha
0,33 *+ 0,08 6asa, 110, Ha HalIy AYMKY, MOXJIMBO, TTOB’sI-
3aHO 3 OUIBIII TPUBAJIUM Ta OiOMeXaHiYHO BUIIIMM HATSITOM
BillllIapOBaHMX CJIM30BO-OKiCHUX KJIATTIB ITiJl Yac orepa-
TUBHOTO BTPYYaHHS Ta HAsgBHICTIO MOXJIMBOTO pe3uayaib-
HOTO 3aMajieHHsI.

Ha 10-Ty noOy crioctepiranacst aHaJloriuHa KapTUHA; 3a-
(biKCOBaHO BipOTigHY Pi3HUIIIO MixX ITOKa3HUKaMu 1-1Ta 2-1
kiaiHiyHuX pyn — 0,57 = 0,09 Ta 1,03 + 0,14 Gana Biarno-
BinmHO (p < 0,01). Takox ciin 3a3HaYMTH, 110 B 1-i KITiHiU-
Hiit Tpyrri y 96,7 % BUITAAKIB CIIocTepiraBcs abCOMOTHMI
KOMGOPT y CTaHi CIOKOIO, TOMi SIK y 2-1 KIIiHIYHiNi rpymi
aHaJIOTIYHUIA cTaH Bim3Havanu y 83,3 % Bumankis; 60Jab0BI
BiTYYTTS B MiCILIi OTIEPATMBHOTO BTPYYaHHSI BAHUKAJIM ITiCJIsI
HeBHOro (hyHKIIOHAIbHOTO HaBaHTaxkeHHs. Ha 30-Ty moOy
3a(hiKCOBAHO HYJIbOBI TOKA3HUKU B 000X KJIIHIYHUX rpymax,
1110 CBiTYUTH PO BiACYTHICTh OOJHOBUX BiMUYTTiB Ta aganTa-
11if0 OTOUYIOYMX TKAHUH JI0 HAsIBHOI TUTAHOBOI KOHCTPYKIIil.

O6roBopeHHs

3a yMOB 3aCTOCYBaHHSI CTAHIAPTHUX ITiZIXOMiB 10 MPOBE-
neHHss MOC 30e0iJ1bI1I0ro irHOpy€EThCS CKJIaIHa apXiTeKTO-
Hika M’SIKOTKAHUHHOT'O KOMITOHEHTA, 1110 € TTPEIUKTOPOM
PO3BUTKY (PYHKIIIOHAJbHUX MOPYIIEHb MiKPOLIMPKYJISIIil
B CJIN30BO-OKICHUX KJIANTSIX MicCJIs iX BiAllapyBaHHS 3 T10-
JATbIIMM MOXJIMBUM PO3BUTKOM MiCII€BOI TIOKCIi 3 yrno-
BiIBHEHHSIM IIpOLIECiB pereHepatiii [6, 10, 11].

[Tpu aHamizi HAOPSIKY M’SIKUX TKAHUH MU BpaXOBYBaJIu,
1110 caMe BiH € IMMOKa3HUKOM CHCTEMHOI 3aIajJbHOI peaKilil
Ta CTyneHs1 pyitHyBaHHsI cynuH. Cin 3ayBaxkuTH, 1110 Tlape3
npeKaniiapHuX chiHKTepiB BUHMKAE BHACIIAOK MapTriHab-
HO BHCOKOI CeKpellil MeIiaTopiB 3aItaJIeHHsI, a 3pOCTaHHS

PucyHok 4. [luHamika noka3Huka 60J1to
B 2-V KJiHIYHIV rpyni B pi3Hi cTpokn
nicnsonepayiviHoro nepiogy

OCMOTUYHOTO KaIJIIPHOTO TUCKY 3 €KCYIALI€I0 MJ1a3MU B
IHTEepPCTULIIATbHUI MPOCTIp € HACTIIKOM IIOTO IPOIIECY,
SKMI cJlig MiHiMi3yBaTu. Bin3HadeHo, 1o B nepury go0y
ImicyasionepaliiiHoro nepiomay AMHaMmika IIbOTO MOKa3HUKaA
CBilUMIJIa PO TOCTPE peaKTUBHE 3amajieHHs B 000X KIli-
HIYHUX IpyIax, i3 MiHIMaJbHOIO Pi3HUIICIO MiXX HUMU Ta
IO HIKYMM MOKa3HMKOM y 1-# rpymi. Lle minkpeciioe
HAasIBHICTb MOYATKOBOI €KCyIallii y BilOBilb Ha TEPBUHHY
TpaBMy Ta MPOBEACHHS STPOr€HHUX MaHIMysIii 111010
pero3uliii KictkoBux parmeHTiB [ 12—15].

IIpotsrom 3-i Ta 5-1 ni6 cmocTepiraaucs mepeBaxKHO
PO30iXKHOCTI JAaHOTO MOKa3HMWKA 3 MapriHaJIbHO BUCOKUMU
loro 3HaYeHHSIMU B APYTiil KIIiHIYHINi IpyIli, 110 CBITYUTH
TIpO TpUBaJje iCHYBaHHS iHDIIBTpaTy, ITOB’sI3aHe 3 ITPOTCH-
HUM MOPYLIEHHAM apXiTeKTOHIKM CYAMHHOI CITKM Ta PO3-
BUTKOM BEHO3HOTO cTa3y. TakoxX CJiJ Bil3HAYMTH, 11O 3a
YMOB 3aCTOCYBaHH$I CTAHIAPTHOTO MTPOTOKOJTY MEPCUCTEH-
11isI eKCyIaTy MOXe CKOMIIPOMETYBATH MiCLIEBY MiKpOLIUP-
KYJISIiI0, 110 € MOXJIUBUM MPEAUKTOPOM MPUETHAHHS
BTOPUHHOI iHGeKii [16, 17].

BiporinHe 3MeHIIIEHHST TaHOTO MTOKa3HUKA Y KOHTPOJIb-
Hili Tpymi OyJIo 3apeecTpoBaHO BXe Ha 5-Ty 100y, 1110, Ha
HaIlly IyMKY, IIOB’$I3aHO 3 iHTpaomnepaliiiHuM BUKOPUC-
TaHHSIM (hpiOpMHOBOTO 3rycTKa, OCKIJIbKYA BiH HE TiJTbKU
BUKOHYE (DYHKIIiI0O MeXaHiYHOTO Oap’epa [isl i30Js1ii Th-
TaHOBOI1 KOHCTPYKIIii, a il OJJOKYE YTBOPEHHSI rTeMaTOMU
B ITic/s0mepaliiiHOMy Mepiofi, a TaKOX BUCTYMAE y PoJIi
JIETIO CEKpellii CYTMHHOTIO eHI0TeIalbHOro (hakTopa poc-
Ty, TPOMOOLIMTAPHOTO (paKTOpa poCTy, iHCYTiHOMOAIOHOTO
daxTopa pocty-1, TpaHchopmyiouoro dakropa pocry f3.
Came Bin 1ux 6i0JIOTiYHO aKTUBHUX PEUYOBUH 3ajieXkaTh
MpoILeCH HeoaHrio- Ta JiMdporeHedy. Hamu miaTBepmkeHi
JIiTepaTypHi AaHi, 1110 10AaTKOBI iH’€KIIil 30araueHoi TpOM-
GoLMTaMM TJ1a3MU MiACUITIOI0Th TPUCKOPEHE TPEHYBAHHS
MO3aKJIITUHHOTO €KCyHaTy, CIIPUSIOTh €BaKyallii KIIITHHHO-
To JETPUTY i cTabinizalii peHecTpyBaHHS €HAOTEIiOUTIB.
Takox moBeneHo, 1110 TIPY 3aCTOCYBaHHI iH’€KIIIN TIJ1a3MU
BiIOYBa€ThCsl TTpOisIaKTUKA SIBUILL MICLIEBOTO 3ariajJleHHs
LIJISIXOM MPUTHIY€HHST CUHTE3Y Ipo3anajibHUX IIUTOKiHIB
Ta CTUMYJIsILiT Mmakpodaris [18, 19].
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BpaxoByoun cxoxy nmHaMiKy ITOKa3HUKa 00JIbOBO-
ro CUHAPOMY, MU JIOBEJIU MO3UTUBHUI e(deKT IIBUIKOT
eBaKyallii eKCyaaTy Ta CBOEYACHOI JIiKBifallil TKAHUHHOTO
anmao3y. Takox MiATBepIzKEHO JIiTepaTypHi JaHi, 1o Oyab-
SIK€ MeXaHiuHe MOIIKOIXKEHHS NeprudepuuyHuX HEPBOBUX
BOJIOKOH MOXe MaHiecTyBaTu yepes micisionepauiiHuit
0ifb, IKMIA BUHMKAE BHACIIIOK CTUMYJISLIT HOLIMIIENTO-
piB MeTaboIiTaM1 apaxiZOHOBOI KMCJIOTU Ta MiCLIEBUM Ha-
KOTIMYEHHSIM i0HiB BOJIHIO 32 YMOB rinokcii. MiHimizanist
(hbapMaKoJIOTIYHOrO CYIIPOBOIY B IEPIIiil KIiHiYHil rpyIi,
Ha Hallly TyMKY, IToB’si3aHa 3 BUkopuctaHHsiM PRF-3ryctka
B 30Hi OMEpaTUBHOTO BTPYYAHHS, 11O MPU3BOIUTD /10 3HU-
JKeHHST KOHIIEHTpallii IIpocTarIaHaInHIB, Ta JIeKOMIIPECIE€I0
HEPBOBUX CTOBOYpPIB: BOMHOYAC YCYBAETHCA HAOPSIK Ta MPO-
SIBJISIETHCS HEMPOIIPOTEKTOPHA Misl (DiOpMHOBOIO 3TyCcTKa,
KW HaZilfHO «3aKOPKOBYE» TeprdepnyHi HEPBOBI 3aKiH-
YeHHs B omnepaliiiHii pani [20, 21].

BucCHOBKMU

IToka3HUK HAOPSIKY M’SIKUX TKAHWH ITiCJIST TIPOBEIeH-
H$1 iHTPAOpaIbHOTO OCTEOCUHTE3Y € OMHUM i3 MPEIUKTOPiB
e(peKTUBHOCTI JTiKyBaHHS. BukoprcTaHHsI MaTeMaTUIHO 00-
IPYHTOBAHOT'O CKJIJIaHHSI TUIaHY ONEPaTUBHOTO BTPYYaHHS
3 ypaxyBaHHSIM OiOMeXaHIUHUX MapaMeTpiB 100 AU3aiHY
pO3pi3y 3 MONAbIINM BilllIapyBAaHHSIM CJIM30BO-OKiCHOTO
KJIANTsI U1 CTBOPEHHSI OTITUMAJIbHOTO OTIEPaTUBHOTO OCTY-
1y, inTpaorepaniiitium 3actocyBanHsaM PRF- ta PRP-Texto-
JIOTi#1 pa3oM 3 KCEHOIMIUIaHTaTaM1 MOXe 3MiHIOBaTU eheKT
KOMILIEKCHOTO JIiKyBaHHSI ALIiE€HTIB 3 ITepeJioMaMi HUKHBO1
1LIeJIeNM, CKOPOYYBaTH TEPMiHU CTaLliOHAPHOTO JIiIKyBaHHS
LIJISIXOM OJIOKYBaHHS TilIOKCUYHOTO CTPecy, CKOPOUYEeHHS
hasu rocTporo 3arnajgeHHs Ta MPUCKOPEHHS perapaTuBHOTO
OCTeOoreHe3y Ta MpOoLEeciB pernapallii ornepauiiiHoi paHU.

KonduikT inTepecis. ABTOpH 3asBJSIIOT PO BiZICYTHICTb
KOHITIKTY iHTepeciB Ta BIacHOI (DiHaHCOBOI 3alliKaBIeHO-
CTi MpY MiArOTOBLI 1aHOT CTATTi.
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KOMIIJIEKCHOI iHilliaTMBHOI TeMU Kadeapu XipypriuHoi cTo-
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310pOB’st YKpaiHU «AJITOPUTM KOMILJIEKCHOTO JIiKyBaHHS
3anajJbHUX MPOLECiB Ta MPOMIiIaKTUKNA YTBOPEHHS IaTO-
JIOTIYHUX PYOLiB LIKipX TOJOBU Ta IIMI ITiCJIsT MIJIaHOBUX
Ta yPreHTHUX OMepaTUBHUX BTPyYaHb», HOMEP JAeP>KaBHOI
peectpauii 0124U000093, npuknagHa, TepMiH BUKOHAHHS
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cop /J1.C. ABeTiKoB.
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The impact of the mathematical justification of the surgical approach in osteosynthesis
on the clinical course of mandibular fractures

Abstract. Background. Empirical incision design during intraoral
osteosynthesis quite often causes iatrogenic damage to the mu-
co-occipital flap during its elevation and mobilization and initiates
local ischemia with the risk of further formation of necrosis of soft
tissue margins. Purpose was to increase the effectiveness of surgical
treatment and the quality of functional rehabilitation of patients with
non-gunshot fractures of the mandible by mathematical planning of
surgical access for intraoral osteosynthesis. Materials and methods.
An analysis of clinical indicators was performed in patients operated
on using the standard and authors’ techniques. Results. On the first
day of the postoperative period, the dynamics of soft tissue edema
indicates acute reactive inflammation in both clinical groups, but
with minimal divergence to a minimum in the first group. This
fact emphasizes the presence of initial exudation in response to the

primary injury and iatrogenic manipulations for reposition of bone
fragments. During days 3 and 5, there was a greater discrepancy
in this indicator with marginally high values in the second clinical
group, which indicates the long-term existence of the infiltrate
associated with iatrogenic disruption of the vascular network archi-
tectonics and the development of venous stasis. Conclusions. The use
of mathematically based planning of the surgical intervention taking
into account biomechanical parameters for the design of the incision
with subsequent detachment of the muco-occipital flap in order to
create optimal surgical access, intraoperative use of PRF and PRP
technologies leads to a decrease in the level of soft tissue edema
and pain syndrome, especially on day 5 of the postoperative period.
Keywords: metal osteosynthesis; fracture; mandible; intraoral ac-
cess
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BnAuB NepBUHHOro 30AHbOrro KArnCyAopeKkcucy
HAO NpodiAb abepaLit BACOKOro NopsAKY Yy nauieHTiB
nicAag pakoeMyAbCUPIKaALIT KATAPAKTU

Pestome. Axmyaavnicmo. Kamapaxma 3anuuwaemocs 0CHO8HOIO RPUHUHOIO 3HAMHO20 NOZIPUIEHHS 30PY MA CAINOMU
y ceimi. Cyuacna xipypeis kamapakmu 6UKOPUCIMOBYE MEXHIKY (aKoemyabcupiKauii 3 Maium po3pizom, weuoKor
peabinimauiero nayicHmie ma HULKUM 3A2aNbHUM PIBHeM YCKAAOHeHb. Pusuk sUHUKHEHHS 6MOPUHHOI Kamapakmu
3anumaemocs 6UCOKUM, cmanosums 4, 7— 18,6 % uepes 3 poku nicas onepauii. 3apasz ichye nompeba 8 OmpumanHi
Oinbule HAyKo8ux 0aHux npo 00’ €KMUBHULI CMAH ONMUYHOI cUCMeMU 0KA NiCAsS BUKOHAH020 NEPEUHHO20 3A0HbO2O
Kancyaopekcucy. Memoro 0arnoeo docriodicents 06y10 niosuwUmU pe3yabmamu Xipypeiunoeo AiKy8anHsa Kamapaxmu
Ha nidcmagi abepomempuyHux nokasuukie. Mamepiaiu ma memoou. Bxaroueno kainiuni dani 41 nayienma, wio oyau
nodineni Ha 06i epynu. Jlocaioxcysana epyna exarouana 21 nayienma, skomy nio uac onepauii 6yn0 npogedeHo nep-
BUHHULL Oe3nepepeHUll Kpy2osull 3aduill kancyaopekcuc. Konmpoavha epyna exnouana 20 nauienmis 6e3 nposedeHoeo
3a0Hb020 Kancyropekcucy. [logue ogpmanvmonoeiune 0bcmediceHHs 6KAOUAN0 AOEPOMEMPII0 MPACYBAHHS NPOMEHIB,
nposedery Ha npuaadi iTrace (Tracey Technologies, CIIIA). Pezyrsmamu. Makcumanvha Kopueosana 2ocmpoma
30py 80anruty 6 docaiouiit epyni cmarosuna 0,032 = 0,065 logMAR, 6 konmponwHiii epyni — 0,03 = 0,047 logMAR
(p > 0,05). Y scoonoeo nayienma He 8us61eHO NIOBULEHHS BHYMPIUHbOOUHO20 MucKy noHad 21 mm pm.cm. [lpu ana-
2031 abepauyiil 6UCOK020 NOPAOKY He 3apIKCO8AHO MINCZPYNOBOI CAMUCMUMHO 3HAYYW0T DI3HULI NPU OYIHUI OKpeMUX
Koeghiyienmie Lleprike ma cepednvokeadpamuuroeo sioxunents (RMS HOA). @yukuis nepedaui modyasnuii exazana
Ha nepesazy Has6HOCMI 3a0Hb00 Kancyropekcucy npu 20 cpd, 600Houac inuli yacmomu ma cepeoHe 3HA4eHHs 3a-
auwanucs 6e3 3uauumoi piznuyi mixc epynamu navienmis. Koeghiyienm lllmpens cmamucmuuno 0ye suwum y epyni
nayienmie i3 npogeodeHUM 3a0HIM KancyaopeKcucom npu diamempax 3inuyb 8io 2,5 do 3,5 mm. Bucnoeku. [lepeurnui
3a0Hill kancynopekcuc 3anobicac 6MopUHHIl KAMAapaKmi, 3a6e3neuyrouu mpugany npo3opicms ONMUMHUX cepedosull
i suwy sxicmo 300pascenns Ha cimkisui. Lle ycysae nompedy 6 YAG-aazepHiii ducyu3sii ma 3meHuLye HagaHmaiceH -
Hs Ha Meduuny cucmemy. TaKum wuHoM, BUKOHAHHS 3A0Hb020 KANCYAOPEKCUCY 3aAUUAEMbC QOYLAbHUM emanom
Xipypeii kamapakmu 0151 00CsIeHeHHS ONMUMAAbHUX XAPAKMEPUCTMUK ONMUMHOI cucmemMU 0Kd.

Karouosi cinoBa: xamapaxma; paxoemyavcuixauis; inmpaokyaapua ainsa; abepomempis; 3a0Hiil Kancyno-
pekcuc; AKicmbs 30py

Bctyn

KarapakTa 3auIIa€ThCs OCHOBHOIO TTPUUMHOIO 3HAY-
HOTO TIOTipIIIEHHS 30PY Ta CJIMOTU Y CBiTi, 0COOIMBO 1€
BiI3HAYAETHCS cepell JII0ei MOXUIOro BiKy Ta B KpaiHax
i3 HU3BKMM Ta CepenHiM piBHeM moxomiB [1]. 3a maHumMu
BOO3, 3axBoproBaHHs Ha KaTapakTy € npuunHoo 51 %
BUMAIKIB CJIIMOTH, 110 BKa3y€ HAa 3HAYHY COILliaIbHO-€KO-
HOMIYHY Impo6seMy. BoHa He Jiilie BUKJIIMKAE BTPATy 30Dy,
a i IpU3BOAUTD A0 iHIIMX HEMPSIMUX HACJIAKIB: MOTipIIy€E
MOXJIMBICTh CAMOCTIAHO TepecyBaTUCs, 30UIbIIYE PUSUKU

nalliHb Ta TePeJIOMiB KiCTOK, TIOB’s13aHa i3 JIeNpecieto, 3HU-
JKEHHSIM po00Y0i MPOAYKTUBHOCTI Ta MepeaI4acHOI0 CMepPT-
HicTio [2, 3]. 3rigHo 3 ontinkamu Global Burden of Disease
3a 2020 pik, KaTapakTa CTaHOBMJIA MIPUOJU3HO 15,2 MJIH
BUITAIKIB CIIITOTH Ta 78,8 MJIH BUMAIKiB IIOMipHOTO Ta TSLK-
KOTO TTOPYIIIEHHSI 30pY, i 11i YKcJia TPOIOBXKYIOTh 3pOCTaTH 3
OIJISIMy Ha CTapiHHS Ta 30iIbIIeHHS HAaceJeHHs CBiTy [1, 4].

CyyacHa Xipyprisi KaTapaKTH BUKOPHCTOBYE TEXHiKY
daxkoemynbcudikaliii, sika Breplie 0yJjia 3alIpolloHOBaHA
Yapnb3om Kenmsmanom y 1967 porti. Paniire MeTonyka Jiiky-
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BaHHSI KaTapakTH OyJia TpaBMaTUYHOIO MPOLIETYPOIO 3 B -
KUM po3pi3oM poriBku 10 10—12 MM, 1110 BUMarajia TpuBaaoi
rocriitaiizallii Ta JOBroro BiTHOBJIEHHS 1UJIICHOCTI TKAHWH.
TMatieHTn Manu GBI PU3MK BUHUKHEHHS! €KCITYJIbCUBHOL
KPOBOTeYi, BUTIAAiHHS CKJIMCTOIO Tija, TicasionepaiiiiHoro
YBeiTYy Ta eHA0(TaTIbMITY, 3HAYHOTO iHIYKOBAHOTO aCTUTMa-
Tu3my. @akoeMyabcudikallisi J03BOJIMIA CTBOPUTHU OE3II0B-
HY TEXHIKY 3 MaJIUM PO3pi3oM Ta IIBUAKOIO peadiriTaiiero
nanieHTtiB. @parMeHTallisl Ta acmipallist siapa KpuinTajanka
BiZIOYBalOTHCSI 3aBISIKU YJIbTPA3BYKOBOMY HAKOHEUHUKY, 1110
BBOJIMTBCS Yepes po3pi3 poriBku 2—3 mm. Takum yuHOM, a-
KoeMyJIbcHriKallis MOCTYIOBO BUTICHIIA iHTpaKaICy/IsSIpHy
Ta eKCTpaKarcyIsipHy eKCTPaKIIito i CbOTOIHI € TOMiHYIOUOIO
METOJIMKOIO, 1110 BUKOPUCTOBYETHCS B YChOMY CBITi Ta LiHY-
€ThCSI 32 CBOIO OE3IEKY i BUCOKI KJIiHIUHI pe3yabTatu |3, 6].

JlikyBaHHS KaTapakTH TTPOJOBXKYE IIBUIKO PO3BUBATH -
csl i 1a€ MOKJIMBICTh BiTHOBUTHU BTPAuYe€HUI 3ip BHACTITOK
MOMYTHIHHSI KPUILTAJIMKa, a TAKOX JT0AATKOBO CKOPHUTY-
BaTU HasiBHi pedpakuiitHi Henoniku. TakuM YuHOM, Mpo-
TIOBXYETHCSI YIOCKOHAJIEHHS TEXHIK KOHTPOJIIO OajaHCy
MiX ipuraii€ero Ta acImipali€lo piiuHu i1 4ac omneparlii,
BaKyyMy, MOTYXXHOCTi Ta CIIPSIMOBAHOCTI yJIbTPa3ByKOBOI
€Heprii, BIPOBAIKEHHS SIKICHUX IHTPAaOKYJSIPHUX JIiH3
(I0J1) cxiagHoi OynoBU (TOPUYHUX, MYJIbTU(DOKATBEHUX, 3
MOJIITIIEHOO TTMOMHOIO POKYCY); heMTOCEKYyHIHA Jla3epHa
Karcya0ToMisl Ta (pparMeHTallis KpUIlTaaiKa, iHTpaonepa-
miiiHa abepoMeTpisl Ta iHTerpoBaHa B MiKPOCKOIT ONITUYHA
KOorepeHTHa ToMorpadist MOCTYITOBO MOJIIMIIMIN TOYHICTb,
0e3IeKy Ta IepeadadyBaHicTh onepaiiii [7, 8].

Takox BimOyBa€eThCsl BIOCKOHAJIEHHSI OKPEMUX Xipyp-
TiYHMX KPOKIiB, a caMe MaHiMmyJIsIIIii 3 KallCyJIbHUM MillIKOM
IUIs1 CTaOUTbHIIIOT (hikcallil iHTpaoKyJISIpHOI JIIH3U, 3MEeH-
IIIEHHST ONITUYHUX abepalliii Ta Kpaloi JOBrOCTPOKOBOI
SIKOCTI 30py. IHIIMIEHTHICTh TOMYTHIHHS 3aIHBOI KaIICyJIN
3apa3 3aIMIIAETHCS BiTHOCHO BUCOKOIO, Yepe3 3 POKH Iicis
oreparlii BoHa moxe cranosutu 4,7—18,6 % [9].

OnHMM i3 yIOCKOHAJIeHb, 1110 TTOTpeOy€e OLIbIIOI Kilb-
KOCTi AOCHiIXeHb, € IEPBUHHMI 3aIHiil KaIllCyJIOpeKCHUC,
SIKIIA TIPOBOIUTELCS Oe3ITOCepeIHEO IIiJT Yac oItepalrii 3 IIpu-
BOJY KaTapakTH. Moro BUKOHYIOTb 3 METOIO 3aro6iraHHs
BUHUKHEHHIO TIOMYTHIHHS 3aIHbOI KaIICyJIM, ITOTeHIIili-
HUX (PiOPO3HUX 3MiH KarCy/u, 110 MOXYTb BUKJIUKATH JIe-
neHtpanito yu 3mimenHsa [OJ1, i 3a morpedu mpoBeneHHS
YAG-na3zepHoi nucuu3ii y micisionepauiitnuii mepion [10].

OnuH i3 MOXJIMBUX 0O’ EKTUBHUMX CITOCO0OIB OLIIHKU SIKO-
CTi 30py TTicyIs omepallii 3 MpUBOIY KaTapakTh — 1€ TIpOBe-
JeHHs1 abepoMeTpii oka. Abepallii Buioro nopsaxky (HOA)
HEe KOPUTYIOTBCS CHepOLMTIHIPUIHUMMY JIiH3aMHU, 1X KJTi-
HIYHMI BIUTMB aKTUBHO JOCIIKYEThCS B OCTaHHi poku. LLi
0COOJIMBOCTI ONITUYHOI CUCTEMU OKa MOXKYTb CYTTEBO BILIH-
HYTH Ha SIKiCTb 30pY, OCOOJIMBO HAa KOHTPACTHY UYTJUBICTb,
HasIBHICTb Bim0aucKiB Ta rajo [11]. AbepomeTpist — 11e cy-
YaCHUI METOJI TiarHOCTUKH, 1110 BUMIipIOE OIITUYHI abepartii
Pi3HOTO MOPSAKY BCiX CTPYKTYP OKa, HaJalouM KiIbKiCHI
JaHi TIPO TOMUJIKU XBUJIBOBOTO (DPOHTY, 1110 BIUIMBAIOTH HA
sIKicTb 30py. BoHa ¢ikcye sik aGepallii HMXKYOTro MOpsiaKy
(cdepa Ta nmtiHOp), TaK i abepallii BUILIOTO MOPSAKY (Koma,
cepuyHa abepaltlisi, TPWIMCHUK) [12].

TexHoorist 6a3yeTbcsd Ha MPUHIIKAIIAX, BIEPIIE 3aCTO-
COBaHUX B aCTPOHOMIi Ta afarTOBaHUX ISl 3ACTOCYBaHHS

B odranbmororii y 1990-x pokax. Ha cboronHi icHye Hu3Ka
TEXHOJIOTii abepoMeTpii, 110 MOXYTh OYyTHM BUKOPUCTaHI B
KTiHiYHiMi npakTui. 1o HuX HanexaTh abepomerpist ['aptma-
Ha — Illaka, TpacyBaHHsI TipoMeHiB Ta MeTon YepHinra [13].

[IpoBenenHst abepoMeTpii HaTa€ MOXJIMBICTb OTPUMATU
HACTYITHI KJIiHiYHi nadi. CepeqHOKBaApaTUYHI 3HAYEHHSI
(Root-mean-square, a6o0 RMS) KiJibKiCHO BU3HA4YalOTh
BEJIMYMHY abepalliil pi3HUX ITOPSOKiB. Y 1mceBIopakiqyHo-
My oii HOA BUHUKAaIOTh yepe3 HEPiBHOMIPHICTh pOTiBKU,
0co0IMBOCTI onTUYHOI KOHCTpyKii IOJ], mo3uiionyBaHHsS
1OJI (Haxw Ta neueHTpallist) Ta 3aJIMIIKOBI abepallii BHY-
TPilIHIX cepenoBulll oka. Koma BUHUKAE MPU MPOXOIKEHHI
CBITJIA TIiJT KyTOM J0 OIITUYHOI OCi a00 IMpH aCUMETPUIHOMY
3MIilllEHHI ONTUYHUX €JIEMEHTIB, TOYKOBE JKEPEJIo CBiTIa
PO3CIIOETHCS Y BUTJISIAI KOMETOIIOIIOHOTO 300pakeHHSI.
TpuIMCTHUK 3’ SIBJISIETHCS Y BUIMANKY MOTPiHOI cuMeTpil
CIOTBOPEHb XBUJILOBOTO (PPOHTY, HAIIPUKIIA P MEBHIM
HaInpy3i KarcyJbHOTo Milllka 4u crietndivHii gedopmarii
poriBku. ChepuyHa aGepallisd BUHUMKAE Yy BUITAIKy HepiB-
HOMIpHOTO 3aJIOMJICHHSI TIPOMEHIB, 110 MPOXOIATh Yepes
LIEHTPaJIbHY Ta NnepudepruyHy YaCTUHY ONTUYHOI CUCTEMU.
BropuHHU#t acTUrMaTU3M XapaKTEPU3YETHCSI CKJIATHOIO
HEOJHOPITHO 3MiHOK 3aJIOMJIIOI0YOI CUJIU TI0 pajiycy
3iHUIIi, Ha BiIMiHY BiJ MEePBUHHOIO aCTUIMATU3MY, SIKUIA
Mae€ ABi meprneHauKYIsIpHi (oKanbHi JiHii [ 14, 15].

dynkuist poscitoBanHst Touku (PSF) mpencrasnse
300pakeHHs Ha CiTKiBIIi TOYKOBOro mxkepeia. IHmekc
LTpens nokasye, HACKIJIbKY LIS ONITUYHA crcTeMa OJTM3bKa
IO iZeaIbHOI, 1110 OOMeKeHa JIMIIe AUPPAKIIHHIM JIIMiTOM.
®dynkuist nepenavi monysii (MTF) onucye nepenauy
KOHTpAacCTy Bim 00’eKkTa 10 300paXkeHHs Ha CITKiBILIi B pi3-
HUX pO3Mipax jerajeil, ToOToO MpocTopoBUX yactorax. Ha
BiIMiHY BiJl CTaHIapPTHOIO BUMipIOBaHHSI TOCTPOTU 30DY,
sIKe OLIIHIOE PO3Ii3HABaHHS JIMIIIE BUCOKOKOHTPACTHUX
3HakiB, MTF noxkasye sKicTb 30py neTaibHille Ta 6J1x4e
IO peaJbHUX XXUTTEBUX yMOB [16, 17].

OdTanbMoIIoTiyHi abepoMeTpU OLIHIOITh MOMi0OHI
OITUYHI MTOKA3HUKU, aJle MOXYTb BiIPi3HSTUCS MPOTOKO-
JIaMU BUMIpIOBaHHSI, BUMipIOBAaHHSIM TIPY Pi3HUX PO3Mipax
3iHMIb Ta criennpiyHUMU aniroput™Mamu podortu [18]. Kiri-
HIYHO iCHY€E AeKiJbKa BapiaHTIiB iHTepIIpeTallii OCHOBHUX
MoKa3HMKiB abepomertpii. Tak, BULLI CYKYITHI 3HaYEHHSI
RMS ta HOA nos’s13aHi 3 ripiunmu mokaznukamu MTF ta
inmekcamu LI Tpesst Ta HIDKYOIO CYO’€KTUBHOIO 3aI0BOJIEHi -
ctio nipu nopiBHsIHHI pizHuX 10JI. Achepuuni 10JI 3 HybO-
BOIO abepallielo Ta ONTUMi30BaHa LIEHTPAllisl KOPETIOTh 3
BUIMMU MOKa3HUKAMU 3aI0BOJIEHOCTI MalliEHTIB y KOTOPT-
HUX NopiBHAHHSX [19]. BogHouac iHIi nocimkeHHs 110-
Ka3yloTh c1abKy Kopessiiiio Mixk HOA ta roctpoTtoto 30py
Ha BiICTaHi, 110 MiAKpecIoe baraToakTOpHUI XapaKTep
3agoBojieHocTi namieHTiB [20]. [Tpemianbhi [OJI (Mynb-
tudokanbHi, EDOF, TopuuHi) 1e MOHCTPYIOTb CUJIBHIIILY
KOpeJIsiio MixK abepallisiMmy Ta cy0’€KTUBHUMU JaHUMU
Bill MmartieHTiB, HixX MoHO(MoKatbHi I0J1 [16]. Tum He MeHI,
BiIICYTHI 4iTKO chOpMOBaHi HAYKOBi BUCHOBKM IIIOIO HasIB-
HOCTIi pi3HMIII aOEpOMETPUYHUX JAHUX MiX MalliEHTaMU 3
IHTaKTHOIO 3aIHHOIO KATICY/I0I0 KPUIITAIMKa Ta IicJIsI IIPOo-
BEIIEHHS iHTpaoNepaliifHOTO 3aJHLOTO KaIICYJIOPEKCHUCY.

MerTa: MiIBUIIUTYU pe3yJbTaTU XipypriYHOIo JiKyBaHHS
Ha TifcTaBi abepOMETPUYHUX MOKA3HUKIB.
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Martepiaau Ta MeToAmn

HocaimkeHHs OyJ10 MpoBeIeHO Ha KJIiHIYHii 6a3i Kade-
Ipu odranbmosorii HamioHaatbHOro MeIMYHOIO YHiBEPCH-
tety iMeHi O.0. boromosbiist «3ip 100%» cepen MalieHTiB,
SIKUM OyJia BUKOHaHa (hakoeMyIbcudikallisi HeyCKIaaHeHO1
KaTapakTHy 3 IMIUIAHTALli€O iIHTPAOKYJISIPHOI JIiH3U B TIEpiof
32023 no 2025 pik.

Vci namieHTn Oyau IonijieHi Ha ABi rpymu. JocmimKy-
BaHa TpyIa BKJIfouaja 21 mamieHTa, sKoMmy IIi 9ac oreparii
3 TIPUBOJY KaTapakKTu OyJI0 IMpOBeIeHO IIepBUHHUI Oe3I1e-
pepBHUI KPyroBuii 3agHiit Karcyiaopekcuc. KoHTpoirbHa
rpyma Bkiouyaia 20 naiieHTiB 6e3 IpoBeIeHOro 3aIHbOrO
Karicysiopekcucy. I3 odcrexyBaHux ocio 0ysio 18 yooBikiB
Ta 23 XiHKM, cepeHiil BiKk Ha MOMEHT OISy CTaHOBUB 60,8
poky (Bin 47 no 81 poky).

XipypriuHa TexHiKa BKJI104yaja IpoBeIeHHs TPO30POro
pO3pi3y poriBKu 2,7 MM I10 CUJILHOMY MepUIiaHy pPOTiBKH,
nBa 1,2-MM mapalieHTe3U Ta IMoJaJbllInii Oe3repepBHUIT
nepenHiit karcyiaopekcuc 5,0—5,5 mMm. 3agHboOKaMepHa
10J1 Johnson&Johnson Tecnis ZCB00 iMIutanToBaHa B
KarncyJabHUI MillloK. 3aiHill KancyaopeKcuc mpoBeaeHo
niamerpom 0am3bpKo 4,5 mMm. IlicasomnepauiiitHo Bci mairi-
€HTU OTPUMYBAJIU TOMIYHO JieBoIoKcalH, OpoMdeHak
MPOTSTOM 2 THKHIB Ta IeKcaMeTa30H 4 TYXKHi.

KpurepieM BUKIIIOUGHHS i3 TOCTiIKEHHST Oyu ippery-
JIIPHUM acTUrMaTy3M, aMOJTioMis, HasiBHI MMOMNepeaHi Xipyp-
TiYHi BTpyYaHHs Y4 KJIiHIYHO 3HAYYIIi TpaBMM OKa, iHIII
MaTOJIOTiYHI 3MiHM OopraHa 30py a00 HeBPOJIOTiIYHI CTaHU,
110 MOXYTb BIIMBATU Ha TOCTPOTY 30PY Ta MPOBEIECHHS
JOCJTIIKEHHS (HanpUKJIall, BIKOBa MaKyJisipHa JiereHepallis,
BoJiora ¢popMa, npoJigepaTuBHa AiabeTUYHA PEeTUHOMATIS,
riaykoma [1I—IV crt. Tomno).

ITanientam npoBeneHO Bi3oMeTpilo 6e3 Kopekilii Ta
3 MaKCUMAaJbHOIO ONTUYHOIO KOPEKIIi€l0, BUMipIOBaHHS
BHYTPIllTHBOOYHOTO TUCKY ToHOMeTpoM iCare 1C100, Gio-
MiKpocKoTliio Ta abepoMeTpiro. JlaHi abepallii XBUIbOBOTO
dponty iTrace (Tracey Technologies, CILIA) po3paxoBy-

IOTBCSI Ha OCHOBI a0epoMeTpii TpacyBaHHS IIPOMEHIB Ta
tonorpadii poriBku, 1110 J03BOJISIE 00’EKTUBHO 3pOOUTH
aHaJIi3 ONTUYHUX CTPYKTYp oKa. O6crexkeHHs iTrace mpo-
BeleHO 0e3 MeIMKaMEHTO3HOTO Minpia3y i3 HailOoiuIbIIUM
niaMeTpoM 3iHulli, i3 (pikcallielo momIsIay Ha BimmajleHii
TOUIIi B 3aTeMHEHill KiMHaTi.

CratuctruHa o0po0OKa JaHMX BUKOHYBaIacs 3a JOIIOMO-
roro nporpamHoro 3abesmneueHHss IBM SPSS Statistics 21.0,
BMKOPUCTOBYBAJIMCS IECKPUTITUBHI MeToau, KpuTepiii Llla-
mipo — Yinka, Manna —YitHi ta CtbloneHTa. JlaHi BKa3aHiy
(opMi cepemHbOro apuOMETUYHOTO 3HAYCHHST Ta CTaHIAPT-
Horo BinxuieHHs (M = SD), nopir BiporigHocTi p < 0,05.

Pe3yAbTaTU TO OGrOBOPEHHS

JocnimkenHs Biounio 41 mamienTa (41 oko), i3 HuX
18 yonoBikiB Ta 23 XiHKM, cepeaHiii Bik ctaHoBUB 60,8
poky (Bim 47 mo 81 poky). MakcumanabHa KOpUTroBaHa ro-
CTpOTa 30py Ha JajieKy BilcTaHb B HOCJIiIHII TPyIIi cTa-
nosmia 0,032 £ 0,065 logMAR, y KOHTpOIbHIMi TPy —
0,03 = 0,047 logMAR (p > 0,05). B xxomHoro mamieHTa He
BUSIBJICHO MiIBUILEHHS BHYTPIIIHBOOYHOTO TUCKY MOHA
21 MM pT.CT.

[TpoBeneHo aHaii3 abepalliii XBUILOBOTO (DPOHTY BHY-
TPIllIHiX CepeloBUIIl OKa 32 YMOB ME3OIIiYHOTIO JiaMeTpa
3inuti (3,0 mm). JlaHi BupaxeHi sik koediuientu LlepHike
TPEThOro MOpsAKY (KoMa, TPMJIMCHUK) Ta Y€TBEPTOro I0-
psinKy (cpepuuHa abeparlisi, BTOpuHHMI acTurmMat3Mm). He
3a(hiKCOBaHO MIXXTPYMHOBOi CTATUCTAYHO 3HAYYIIOI Pi3HULI
(p > 0,05) mpu owiHILi oKpeMuX Koeilli€EHTIB Ta cepeaIHbO-
kBagpatuyHoro BiaxuiaeHHs (RMS HOA). Lle cBinuuthb
PO BiICYTHICTh 3HaYHUX IopyiueHb ueHTpauii 10JI, saxi
3a3BMYail MPOSIBISIIOTHCS KOMOIO Ta TPUJIMCHUKOM, a Ta-
KOX Mpo 30epexeHHsI cTabiIbHOro Mpodiaio pedpakiiii y
LEHTPAJIbHIN ONTUYHII 30Hi.

Takox HaMu BU3HAYEHO (PYHKIIiIO Nepeaadi MOILyJIsIil
(MTF), orpuMaHo JaHi KOHTPACTHOCTI 300pakeHHSI TIpU
MPOCTOPOBUX YacToTax Binm 5 1o 30 uukiiB Ha rpanyc (cpd).

Tabnunys 1. lNMopiBHAHHS NOKa3HUKIB abepauivi BULLOro nopsigKy B AOCNIAXYBaHUX rpynax nayicHTis

Fpyna 3apHbOro

RMS HOA 0,1027 + 0,0376 0,1025 + 0,0282 0,732
Koma 0,0636 + 0,0307 0,0636 + 0,0189 0,424
CdhepuyHa abepalis 0,0425 + 0,0375 0,0281 + 0,0200 0,590
TpyncHWK 0,0397 + 0,0182 0,0475 + 0,0278 0,463
BTopuHHMI acTurmaTam 0,0158 + 0,0100 0,0243 + 0,0176 0,110

Tabnuys 2. Xapaktepuctuka 3HavdeHb hyHKUii nepegayi mogynsyii B gocnigxyBaHux rpynax nayieHris

Fpyna 3apHbOro

CepenHe MTF 0,545 + 0,132 0,486 + 0,086 0,126
5 cpd 0,841 + 0,070 0,818 + 0,055 0,509
10 cpd 0,589 + 0,110 0,658 + 0,124 0,307
15 cpd 0,507 + 0,146 0,409 + 0,125 0,067
20 cpd 0,395 + 0,148 0,292 £ 0,113 0,049*
25 cpd 0,319 + 0,137 0,224 + 0,094 0,076
30 cpd 0,268 + 0,122 0,182 + 0,079 0,105

lpumitka: * — BiporigHa BigmiHHicTL Mix< rpynamum (p < 0,05).
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Tabnuysa 3. 3miHn 3Ha4eHb iHaekcy LLiTpens npu pisHomy giameTpi 3iHnyi B rpyni
3 npoBeAeHUM nepBUHHUM KaricyI0pPeKCUCOM Ta B KOHTPOJbHIN rpyni nayieHTiB

pyna 3agHbOro

0,914 + 0,014 0,794 + 0,099 0,057
2,5 0,777 + 0,057 0,550 + 0,180 0,002*
3,0 0,555 + 0,157 0,294 + 0,200 0,009*
3,5 0,373 + 0,159 0,176 + 0,136 0,007*
4,0 0,182 + 0,087 0,102 + 0,088 0,234

TMpumitku: gns NopiBHHA AaHNX MiX rpynamu BukopuctaHo U-kpuTtepivi MaHHa — YiTHIi gnsi He3anexHuX BU6GIpoK;
AaHi HasegeHi y surnagi M = SD, ge M — cepegHe 3Ha4eHHsA, M — CTaHBAaPTHe BiAXUJIeHHSI; piBeHb CTaTUCTUYHOI

3Ha4ywjocTi npumiiHaTo a = 0,05; * — BiporigHa BigMiHHIiCTb MiXk rpynamu (p < 0,05).

Buiii 3HaueHHS BKa3yOTh Ha Kpallly 31aTHICTh NlepeaBaTi
KOHTpACT AeTalieil TIeBHOTO KyTOBOTO po3Mipy. BusiieHo
mnepeBary HassBHOCTI 3aHbOro Karcynopekcucy npu MTF
20 cpd (p = 0,049), BomHOYAC iHIIIi YaCTOTU Ta CEPEIHE
3HAUYEHHsI 3ajvInanaucs 0e3 3HauyIlol pi3HUIII MixX TOCHTi-
JKYBAaHUMM TPyTIaMU.

IIpocTopoBuii po3momdia iHTEHCUBHOCTI CBiTJIa y (o-
KaJIbHIl TJTOIIMHI OLIIHIOBAJIN 3a JOIIOMOT0I0 (hYHKIIil po3-
citoBanHs1 Touku (PSF), nuisixom po3paxyHky KoeditieHTa
IITpenss. MOHITOPUHT 3MiH LbOTO KOe(illieHTa MPOBOAMB-
csl TIpY pi3HUX po3Mipax 3iHuilb Bif 2,0 10 4,0 MM i3 KpOKOM
0,5 mMm. ¥ Bunaaky miametpa Big 2,5 no 3,5 MM KoedillieHT
I tpens craTUCTUYHO OYB BUIIMM Y JOCIIIKYBaHill TPYITi
MAali€HTIB, 1110 BKa3y€e Ha OibIIy YiTKiCTh 300pakeHHS Ha
CiTKiBILIi y (pOTOMIYHMX Ta ME3OIIYHIX YMOBAX.

BMCHOBKMU

IpoBeneHHsI TEPBUHHOTO XipypriyHOTO KarcyI0peKCcu-
cy 3abe3neyvye TpUBajay MPO30PiCTh ONTUYHUX CEPEIOBUILL
OKa, 3aIro0irarouy po3BUTKY BTOPMHHOI KaTapakTu. Taxi
MalieHTH He MOTpeOyYIOTh MpoBeneHHsI YAG-1a3epHoi auc-
13ii 3aAHBOI KAIICY/IX Y BiogajJeHUN IicIsionepamiiHni
Mepiof, 1110 3HUXYE 3arajibHe HaBaHTaXXEHHSI Ha CUCTEMY
OXOPOHHU 310POB’s, 30epirac cydo’€KTUBHY 3ad0BOJICHICTh
nalieHTa cTabiJIbHO BUCOKOIO TOCTPOTOIO 30py. HasiBHICTD
KarncyJIOpeKCUCY TaKOX aCOIIIOETHCS i3 KpalllMMU XapaK-
TepUCTUKAMU 300pakeHHsI Ha CITKiBIIi, III0 BUPAXKAETHCS
BMIIIMM ITOKa3HUKOM KoediuieHTa LI Tpesst mopiBHSIHO 3 iH-
TaKTHOIO Karcynoo. TakuM YMHOM, BUKOHAHHS 3aJIHbOTO
KarcyJOpeKCUCY 3aTUIIAETLCS JOLITBHUM €TaIoM Xipyprii
KaTapakTy J1s1 JOCSITHEHHS! ONTUMAaJIbHUX XapaKTepUCTUK
OTTUYHOI CUCTEMM OKa.

Konduikr inTepeciB. ABTOpu 3asIBIISIIOTH IIPO BiICYTHICTh
KOHMIIKTY iHTepeciB Ta ¢iHAaHCOBOI 3alliKaBJIECHOCTI TP
MiAroTOBLIi JaHOT CTATTI.

Indopmauis npo dinancyBanus. JlocaigkeHHs He Mae
OKpeMOoTo A0aaTKoBOro ¢diHaHCcyBaHHs. JlocmimkeHHs
MPOBEICHO B paMKaxX AUCePTaliifHOI poOOTH Ha 3M00YTTSI
ctyneHst nokropa dinocodii [MaBnenka Pomana OnekcaH-
JpoBUYA.

Buecok aBtopiB. CkpunHuk P.JI. — cTpykTypa Ta nu-
3aifH TOCIIIKEHHS, pelieH3yBaHHs Ta pelaryBaHHs CTaTTi;
ITaBnenko P.O. — cTpykrypa Ta nu3ailH JOCIiIXEHHS,
30ip Ta 00poOKa MaTepialliB, HalIMCAaHHSI Ta pelaryBaHHs
CTarTi.

Cnuncok Aiteparypu

1. Vision Loss Expert Group of the Global Burden of Disease Study
(2024). Global estimates on the number of people blind or visually im-
paired by cataract: a meta-analysis from 2000 to 2020. Eye, 38(11),
2156. doi: 10.1038/541433-024-02961- 1.

2. Jiang, X., Xu, B., Zhai, J., Huang, S., Cheng, H., Ma, L., &
Zhao, Y.E. (2026). Global trends in cataract burden: a 30-year epide-
miological analysis and prediction of 2050 from the Global Burden of
Disease 2021 study. British Journal of Ophthalmology, 110(2), 139-
147. doi: 10.1136/bjo-2025-327776; PubMed PMID: 40825656.

3. Pascolini, D., & Mariotti, S.P. (2012). Global estimates of visual
impairment: 2010. British Journal of Ophthalmology, 96(5), 614-618.
doi: 10.1136/bjophthalmol-2011-300539; PubMed PMID: 22133988.

4. Steinmetz, J.D., Bourne, R.R., Briant, P.S., Flaxman, S.R.,
Taylor, H.R., Jonas, J.B., ... & Morse, A.R.F. (2021). Causes of blind-
ness and vision impairment in 2020 and trends over 30 years, and
prevalence of avoidable blindness in relation to VISION 2020: the
Right to Sight: an analysis for the Global Burden of Disease Study.
The Lancet Global Health, 9(2), el44-e160. doi: 10.1016/52214-
109X(20)30489-7; PubMed PMID: 33275949; PubMed Central
PMCID: PMC7820391.

5. Awad, A.A., Alkorbi, H.A., & Serhan, H.A. (2024). Charles
Kelman: The father of phacoemulsification. Cureus, 16(6). doi:
10.7759/cureus.61727; PubMed PMID: 38975537; PubMed Central
PMCID: PMC11225641.

6. Benitez Martinez, M., Baeza Moyano, D., & Gonzdlez-
Lezcano, R.A. (2021, November). Phacoemulsification: proposals for
improvement in its application. In Healthcare (Vol. 9, No. 11, p. 1603).
MDPI. doi: 10.3390/healthcare9111603; PubMed PMID: 34828648;
PubMed Central PMCID: PMC&8621996.

7. Chen, X., Xu, J., Chen, X., & Yao, K. (2021). Cataract: ad-
vances in surgery and whether surgery remains the only treatment
in future. Advances in Ophthalmology Practice and Research, 1(1),
100008. doi: 10.1016/j.aopr.2021.100008; PubMed PMID: 37846393;
PubMed Central PMCID: PMC10577864.

8. Gurnani, B., Mishra, D., Kaur, K., Heda, A., & Sahu, A.
(2022). Evolution of manual small-incision cataract surgery from § mm
to 2mm — A comprehensive review. Indian Journal of Ophthalmology,
70(11), 3773. doi: 10.4103/ijo.1JO_1567 22; PubMed PMID:
36308095; PubMed Central PMCID: PMC9907246.

9. Ursell, P.G., Dhariwal, M., O’Boyle, D., Khan, J., &
Venerus, A. (2020). 5 year incidence of YAG capsulotomy and PCO
after cataract surgery with single-piece monofocal intraocular lenses:
a real-world evidence study of 20,763 eyes. Eye, 34(5), 960-968. doi:
10.1038/541433-019-0630-9; PubMed PMID: 31616057, PubMed
Central PMCID: PMC7182577.

Tom 3, N2 1, 2026

www.mif-ua.com, https://maxopht-journal.com 53



OpuriHaAbHI AOCAiAXeHHs / Original Researches

10. Liu, X., Yu, M., Huang, Y., Li, Q., & Wu, W. (2023).
Intraocular lens tilt and decentration after cataract surgery with
and without primary posterior continuous curvilinear capsulorhexis.
Journal of Cataract and Refractive Surgery, 49(5), 492. doi: 10.1097/].
Jers.0000000000001152.

11. Anbar, M., Mohamed Mostafa, E., Elhawary, A.M., Awny, 1.,
Farouk, M.M., & Mounir, A. (2019). Evaluation of Corneal Higher-
Order Aberrations by Scheimpflug— Placido Topography in Patients
with Different Refractive Errors: A Retrospective Observational
Study. Journal of Ophthalmology, 2019(1), 5640356. doi:
10.1155/2019/5640356; PubMed PMID: 31275631; PubMed Central
PMCID: PMC6589193.

12. Rodriguez, L.M., Tielas, L.S., Sdnchez-Lozano, A.,
Garcia-Onrubia, L., Velarde-Rodriguez, G., Faria-Ribeiro, M.A., &
Alejandre-Alba, N. (2025). Clinical impact of intraocular lens tilt and
decentration on visual outcome in patients undergoing cataract surgery.
Acta Ophthalmologica, 103. doi: 10.1111/aos. 17000.

13. Artal, P, Berrio, E., Guirao, A., & Piers, P. (2002). Contri-
bution of the cornea and internal surfaces to the change of ocular aber-
rations with age. Journal of the Optical Society of America A, 19(1),
137-143. doi: 10.1364/JOSAA. 19.000137.

14. Lombardo, M., & Lombardo, G. (2010). Wave aberration
of human eyes and new descriptors of image optical quality and visual
performance. Journal of Cataract & Refractive Surgery, 36(2), 313-
331. doi: 10.1016/j jcrs.2009.09.026.

15. Polans, J., Jacken, B., McNabb, R.P, Artal, P., & Izatt, J.A.
(2015). Wide-field optical model of the human eye with asymmetrically
tilted and decentered lens that reproduces measured ocular aberrations.
Optica, 2(2), 124-134. doi: 10.1364/0OPTICA.2.000124.

Information about authors

16. Cervantes-Coste, G., Tapia, A., Corredor-Ortega, C.,
Osorio, M., Valdez, R., Massaro, M., ... & Gonzalez-Salinas, R.
(2022). The influence of angle alpha, angle kappa, and optical ab-
errations on visual outcomes after the implantation of a high-addition
trifocal 10L. Journal of Clinical Medicine, 11(3), 896. doi: 10.3390/
Jem 11030896, PubMed PMID: 35160346, PubMed Central PMCID:
PMCE836565.

17. Ang, R.E.T., Doroy, Z.A.M., Yao, J.A.A., & Cruz, E.M.
(2024). Correlation of angle kappa and angle alpha on visual out-
comes in eyes implanted with three types of multifocal intraocular lenses.
Scientific Reports, 14(1), 26732. doi: 10.1038/s41598-024-77699-7.

18. Wei, D., Wei, L., Yanjun, H., Zequan, X., Lei, J., & Qiang, W.
(2022). Visual quality analysis using the Chinese Catquest-9SF scale
Jfollowing different spherical aberration 10L implantation. Frontiers
in Public Health, 10, 1029002. doi: 10.3389/fpubh.2022.1029002;
PubMed PMID: 36407986, PubMed Central PMCID: PMC9670146.

19. Wang, S.Y., Stem, M.S., Oren, G., Shtein, R., & Lichter, PR.
(2017). Patient-centered and visual quality outcomes of premium cata-
ract surgery: a systematic review. European Journal of Ophthalmology,
27(4), 387-401. doi: 10.5301/ejo.5000978; PubMed PMID:
28574135.

20. He, W., Qiu, X., Zhang, S., Du, Y., Zhang, Y., Lu, Y., &
Zhu, X. (2018). Comparison of long-term decentration and tilt in two
types of multifocal intraocular lenses with OPD-Scan 111 aberrometer.
Eye, 32(7), 1237-1243. doi: 10.1038/s41433-018-0068-5; PubMed
PMID: 29520045; PubMed Central PMCID: PMC6043556.

OtpumaHo/Received 18.05.2026

PeveH3oBaHo/Revised 11.06.2026
TMpwiiHsTo fo apyky/Accepted 20.06.2026 M

Rimma Skrypnyk, MD, DSc, PhD, Professor, Department of Ophthalmology, Bogomolets National Medical University, Kyiv, Ukraine; e-mail: imma.skrypnyk@gmail.com, immaskrypnyk@gmail.com;

phone: +380 (67) 403-26-31; https://orcid.org/0000-0002-8463-1701

Roman Pavlenko, PhD-student, Department of Ophthalmology, Bogomolets National Medical University, Kyiv, Ukraine; e-mail: rpavlenko.nmu@gmail.com; https://orcid.org/0000-0001-8070-5649

Conflicts of interests. Authors declare the absence of any conflicts of interests and own financial interest that might be construed to influence the results or interpretation of the manuscript.
Information about funding. The research has no separate additional funding. The research was conducted as part of the dissertation for the degree of Doctor of Philosophy by Roman 0. Pavlenko.
Authors’ contribution. R.L. Skrypnyk — concept and design of the study, reviewing and editing the article; R.0. Pavlenko — concept and design of the study, collection and processing of materials,

writing and editing the manuscript.

R.L. Skrypnyk, R.O. Pavlenko
Bogomolets National Medical University, Kyiv, Ukraine

Impact of primary posterior capsulorhexis on high-order aberrations
following phacoemulsification

Abstract. Background. Cataract remains the leading cause of visual
impairment and blindness worldwide. Modern cataract surgery
relies on phacoemulsification with small incisions, fast patient
rehabilitation, and low complication rates. However, the risk of se-
condary cataract remains high, with 4.7—18.6 % of cases at 3 years
postoperatively. There is currently a need to obtain more scientific
data on the objective state of the optical system of the eye after
primary posterior capsulorhexis. Purpose: to improve outcomes of
cataract surgery based on aberrometric parameters. Materials and
methods. We analyzed data from 41 patients divided into two groups:
the study group (21 patients) underwent primary posterior contin-
uous circular capsulorhexis, while the control group (20 patients)
did not. Complete ophthalmic examination included ray tracing
aberrometry using the iTrace device (Tracey Technologies, USA).
Results. Best-corrected distance visual acuity was 0.032 = 0.065
logMAR in the study group and 0.030 £ 0.047 logMAR in controls

(p > 0.05). Intraocular pressure remained under 21 mmHg for all
patients. High-order aberration analysis showed no statistically
significant differences in individual Zernike coefficients or RMS
HOA between groups. Modulation transfer function favored the
primary posterior capsulorhexis group at 20 cpd, though other spa-
tial frequencies and mean values showed no significant difference.
The Strehl ratio was statistically significantly higher in patients
with primary posterior capsulorhexis for pupil diameters ranging
from 2.5 to 3.5 mm. Conclusions. Primary posterior capsulorhexis
prevents secondary cataract, providing long-term optical clarity
and higher objective retinal image quality. It eliminates the need
for YAG laser capsulotomy and reduces healthcare system burden,
making posterior capsulorhexis a valuable step in cataract surgery
for optimal optical outcomes.

Keywords: cataract; phacoemulsification; intraocular lens; aber-
rometry; posterior capsulorhexis; optical quality
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MarteMaTtuyHa MOAEAb NPOrHO3y
MMOBIPHOCTI NporpecyBaHHs Mionii
B AUTSAYOMY BiLli

Pesiome. Axmyaavnicmo. Axmyanvhum i QuckymabeabHum 3aAUuacmopcs NUMAHH emionozii ma namozenesy
Mmionii. 3a danumu HayKosux oxcepen, pieni pemurony, 25-eiopokcusimaminy D i mokogpepony maroms obepHeHui
36’5130K 3 npoepecylouum nepebieom mionii. Mema: niosuujenHs egpekmusrocmi diaeHocmuxu nepeobiey mionii wins-
XOM PO3DOOKU MamemMamu4Hoi Modeni npoeHo3y UMOBIpPHOCMI npoepecysants mionii 6 dumsuomy eiyi. Mamepiaau
ma memoou. O6cmednceno 34 dumunu (68 oueil) 3 mionicio, 3 axuxy 16 dimeii (32 oka) 6yna npoepecyroua mionis,
ay 18 dimeii (36 oueit) — cmabinvnuil nepebie mionii. Cepeoriil éix nauienmie — 6id 11 do 16 pokie. Ycim naui-
€Hmam nposedeno cmanoapmue oghmanvmonoeiune oocmednceHHs ma Oioximiune 00caioNcenHs pieHie imaminie
y pomogiii piouni. Cmamucmuury o0poOKy ompumanux pesyassmamie nposoduiu 6 npoepami Statistica 13 En.
Pesyabmamu. 3a donomoeoio ROC-ananizy 6yn0 6idibpano 6 nomeHyiiiHux npeduKmopie, wo enAueaoms Ha
npoepecysants mionii, ceped sKux 0yau NOKA3HUKY CMAHY 30p08020 AHANI3AmMOopa (3a 0aHUMU 0MAanbMOA0IYHO20
02140y) i pigens gimaminie pomoeoi pidunu. 3a pe3yrbmamamu ananizy paneosoi kopeasayii Cnipmena 6cmanog-
N1eHO HASABHICMb NEGHUX B3AEMO38 3KI8 Midic 0hmanbmonoeiMHUMU NOKA3HUKAMU [ pieHem eimaminie. /s eubopy
6 M00enb HallbiNbU 3HAYYUWUX 03HAK, M08 I3AHUX 3 PUBUKOM NPO2PECYBAHHS MIONII, UKOPUCMOBYEAAU MEmMO0
NOKPOK08020 SUKAIOUEHHs, maK Oy10 eidibpano 4 hakmopri o3HaKu: pemunon, mokogepon, 25-eiopokcusima-
min D, akcianvha doséxcuna oka. Bucnoexu. Puzuk imogipnocmi npoepecysants mionii 6usHauascs maxKumu (hax-
mopamu: aKcianbHa 008iCUHA 0Ka, pieHi 25-2idpokcusimaminy D, pemurnony ma mokogepony 6 pomogiil piouni.
3anponoHoeana npoeHOCMU4HA MoOeAb y NPAKMUYHII poOOmI AiKapsa-opmanrsmonoea 003604umy UGAUMU epyny
dimeil 3 BUCOKUM PUUKOM NPOSPeCy8aHHs MIONIi ma c80€4aACHO NPOBOOUMU KOMNACKCHI NPOQINaKmUu4Hi 3ax00u.
KnrouoBi cioBa: mionis; 25-2idpoxcusimamin D; pemunon; mokogepon; dimu; pomosa piouna

Bctyn

YropomoBX OCTaHHIX pOKiB BiI3HAYa€TbCs CTpiMKe
301IbIIEHHS KiJIbKOCTi AiTei 3 MiOMi€lo, i MporpecyBaHHsI
IIbOT'O 3aXBOPIOBAHHS CTAJI0 OAHIEIO 3 HABAXJIMBIIIIUX Cy-
YaCHUX MeINKO-COLiaIbHUX IpobieM [1, 2]. OcobnuBicTio
MiOIIiYHOTO pepaKTOreHe3y € Mporpecyouunii nepedir na-
HoI aHoMaJtii pedpakilii Ta 3HAYHUI BiZICOTOK MOAAIBIINX
0o(TaTbMOJIOTIUHUX YCKIAAHEHD [3]. AKTyaTbHUM i IUCKY-
TaOeJIbHUM 3aJIUIIAETHCS IUTAHHS €TiOJIOTi] Ta IIaTOreHe3y
Miorii. JlocaimKeHHsI OCTaHHIX POKiB CTBEPIKYIOTh, 110
BiTaMiHHMI CTaTyC TaKOXX Mae€ BILJIMB Ha Ilepedir mMiomii
[4—6]. JTitepaTypHi naHi BKa3yloTh Ha 0OEpHEHUIA 3B’ 130K
MiX CTyIleHeM IIpOTrpecyBaHHsI MioIlii Ta piBHEM 25-Tia-
pokcusitaminy D, petunosny it Tokodepoiy [7—10]. Yueni

MOCJIIMIIM, 1O OiTH BiKOM 5—12 pokiB 3 Miomi€o Manu
3HAYHO HUXKYE CEPeIHbOI000BE CTIOXKMBAHHS PETUHOJY
MOPiBHSHO 3 AiTbMU 3 €METPOITIYHOIO Ta TilepMeTponiy-
Holo pedpakuiero [11]. AHai3 MaTepiajliB CTOCOBHO POJIi
BiTAMiHHOTO CTaTyCy CBiTYMTH PO MOXKJIUBUIA TIOPIT, IPU
SIKOMY HEJIOCTaTHi piBHi 25-TigpoKcuBitaminy D, petuHonry
11 Toko(eposty 301TbIIYIOTh PU3MK MPOTPEeCcyBaHHS MioTTii B
IUATSYOMY Billi [4, 5].

3 oIy Ha 3pOCTarouy IIOIIMPEHICTh MIOTIil cepen miTeit
1 BaXKJIMBICTh CBOEYACHOI MPO(DITAKTUKYU pO3poOKa il BUKO-
pUCTaHHS MaTeMaTUYHUX MOJIeJIei IPOTHO3Y MMOBIpHOCTI
MPOrpecyBaHHs MiOITii, 1110 BKJIFOUAIOTh PiBHI 25-TiIpOKCcH-
BiTamiHy D, petTuHoy i1 TOKOEpoJy, € Han3BUYaliHO aK-
tyanbHUMM [12, 13]. Takuit miaxin no3BoJisie iHTETpyBaTH
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0ioXiMiUHi i1 0(DTaIBLMOJIOTiIUHI (haKTOPH, CTBOPIOE KOMII-
JIEKCHi Ta MIMOBipHi MPOTHO3M, 11O CIIPUSIOTH PO3POOILi
3aXOiB, SIKi CIIPSIMOBaHi Ha IPO(ITAKTUKY IIPOrpeCcyBaHHS
MioTTii B IiTel.

Tomy nis npakTUYHOI poOOTU OPTaabMOJIOra € aKTy-
aJIbHUM CTBOPEHHSI MaTeMaTUYHOI MoJesli WMOBIpHOCTI
MporpecyBaHHs MiOIlii B AUTSIYOMY Billi.

MeTta mociimKeHHs: ITiIBUIIeHHS e(DeKTUBHOCTI Iiar-
HOCTUKU TTepebiry Miortii MUIsIXoM po3poOKKM MaTeMaTUIHO1
MOJeJIi IIPOrHO3y MMOBIPHOCTI MpOrpecyBaHHS Miomii B
ITUTSTYOMY Billi.

MaTepiaAn Ta MeToAmn

O6cTtexxeHo 34 qutuHu (68 odeit) 3 MioIi€0 c1abKOro
Ta CepeaHbOTro CcTyreHs . JlocmiKeHHs po3IOYMHAIM TiCs
OTpUMaHHS iHOPMOBaHOI 3rofau Bif 6aTbKiB (TIpeacTaB-
HUKIB) IiTeil Ha y4acThb y KiIiHiYyHOMY oOcTexeHHi. [1o-
JIAaabLIMA MOHITOPUHT 3a IiThbMU IOKa3aBs, 110 B 16 miteit
(32 oka) mepeOir Miorii OyB mporpecyounii, a y 18 miteit
(36 oueit) OyB cTabiabHM TIepedir miomii. ['pynu Gyinu pe-
Mpe3eHTaTUBHUMMU 3a BiKoM i ctaTTio. CepenHiii BiK nmaiieH-
TiB y TpyIIax CIIOCTEPEKEHHS BipOTigHO HE BiIpi3HSIBCH i OyB
y Mexkax Bif 11 g0 16 pokiB. ['ocTpoTa 30py B KOHTPOJIbHIl
rpymni craHoBuaa 0,9—1,0.

CraHgapTHe oTasibMOJIOTiYHE 00CTEeXXEHHS BKJIIOYa-
JIO: Bi3oMeTpilo, aBTopedpakToOKepaTOMETpPilo 10 Ta ITic-
1t uukoiorwierii (aBropedkeparomerp URK-700), 6iomi-
KPOCKOIIi10, 0pTaJIbMOCKOMiI0, BU3HAYEHHS aKCiaabHOI
IOBXMHM OKa Ha ontuyHoMmy GiomeTpi (IOL Master 700
Carl Zeiss, Himeuunna). Ha 6a3i YHiBepcUTeTChKOI KIJTiHi-
KM 3aIopi3bKoro AepkaBHOTO MeIUKO-(hapMaleBTUIHOTO
YHiBepCcUTETY MPOBOAWIN iMyHO(DEPMEHTHUI aHali3 Ha
BMicT 25-rimpokcuBitaminy D, peTuHoiy it Tokodepory
B POTOBIi1 pimuHi. 3a0ip pOTOBOI PiTMHN OTpUMYBaIu O€3
CTUMYJISILIT, CTUIbOBYBAaHHSM Y CTEPUJIbHI MPOOIpPKH, 3 T10-
JanpliuM ueHTpudyryBanHsam 15 xB mpu 10 000 06/xB.
HanocanoBy yacTrHy poTOBOI PiTMHU TepeIUBaIN B IJIac-
TUKOBI Ipobipku i 30epiranu npu Temiepatypi —30 °C.
HocninxeHHs MpoBOAMIN Ha iMyHO(EPMEHTHOMY KOMII-
nekci ImmunoChem-2100 (CIIIA) 3 BUKOPUCTaHHSIM KO-
MepuiitHoro Habopy peareHTiB 25-HYDROXYVITAMIN D
[25(OH)D] ELISA KIT (kxat. No CAN-VD-510) dpipmu
Diagnostics Biochem Canada (Kanaga), VA (Vitamin A)
ELISA Kit (kat. Ne E-EL-0135), VE (Vitamin E) ELISA
Kit (xar. Ne E-EL-0018) ¢ipmu Elabscience (CIIIA) Bia-
MOBITHO IO iIHCTPYKIIiii BUpOOHMKA.

st BUOOpY O3HAK, MOB’SI3aHUX 3 PU3MKOM IpOrpe-
CYBaHHS MioTIlii, BUKOPUCTOBYBAJIU METOJ TTOKPOKOBOTO
BUKJTIOYEHHSI 3 BUKOPMCTAHHSIM (DAKTOPHOTO aHaTi3y, SKHUit
paHXKy€e O3HAKM BiAIIOBIIHO M0 iXHHOTO BHECKY B MOJIEb.

BimHoCHMIT BHECOK OKpEeMUX MPEeINKTOPiB BUPAKAIIM I10-
Ka3HUKOM KoedillieHTa perpecii. TakuM YMHOM OTpUMAaHO
MOHAM OeCSITh PiBHSAHD JIOTICTUYHOI perpecii, 3 SKux Ipo-
BOIMBCS BiIOip OMHOTO PiBHSIHHS, 1110 MaJIO HABUIIII 3HA-
YeHHs MeBHUX MOKa3HUKIB. 71 moOynoBU MaTeMaTUYHOI
MOJIeJli iHIUBIAyaIbHOTO IIPOrHO3Y MMOBIPHOCTI PO3BUTKY
MioIii B AiTeli BUKOPUCTOBYBAJIM PiBHSIHHSI OiHAPHOI JIO-
TiCTUYHOI perpecii:

p=1/1+exp(—2);
z=a,tax,tax,+.. tax,

Ie X, ..., X, — He3aJIexXHi 3MiHHi, a,, ..
perpecii.

Ao po3paxoBaHe 3HAUEHHS p TOPiBHIOE a00 MEpeBU-
mye 0,5, To maHy OIUTUHY CJIil BiTHECTU OO0 TPYIU OiTeil, y
SIKUX MOXe€ BiOyTUCS ITpOrpecyBaHHs MioITii. AKIIo X po3-
paxoBaHe 3HauYeHHs p MeHIe 3a 0,5, To JaHy IUTUHY CJTif
BiTHECTU JIO I'PYyNHU AiTeil, y IKUX, HailliMOBIipHillle, MioTIist
He Oyne mporpecyBaTu. AKicTh 1MoOynoBaHOI MOAEI OILli-
HIOBAJIM 32 PO3PAXYHKOM Ii YyTJMBOCTI Ta CIEM(PITHOCTI.

CTaTuCTUYHY 3HAUYUIICTh MOJEJi PO3paxoByBalu 3a
Omnibus Test (yHiBepcanbHUI KpUTePili KoeDillieHTIB).
JI1s1 OLIiIHKM BiTHOCHOI SIKOCTi MOJeJli 0yJIO BUKOPUCTAHO
ROC-ananis, a came 3HayeHHs 1iomi nin ROC-kpusoio
(Area Under the Curve, AUC),i95% 1.

CraTucTUYHy 00pOOKY OTPUMAaHUX Pe3yabTaTiB IIPOBO-
IIVJIM Ha TIepCOHAJIbHOMY KOMIT I0Tepi B IIporpami Statistica
13 En (StatSoft, ninensis Ne JRR709H998119TE-A). Pe-
3yJIbTaT BBaXKaBCSl CTATUCTUYHO 3HAUYYIIMM TPU 3HAYEHHI
p <0,05.

., @, — KoedillieHTH

PesyAbTaTi

3a gormomoroio ROC-anHani3y 6yi10 BiniopaHo 6 MOTeH-
HiHHWX TIPEAMKTOPIB, 110 BIJIMBAIOTH HA TIPOTPECYBaHHS
Miorii, cepen SKUX OyJIu MOKa3HUKU CTaHy 30pOBOT0O aHa-
Ji3aTopa (3a JaHUMU O TaTBMOJIOTIYHOIO OLJISIIY) Ta PiBeHb
BiTaMiHiB pOTOBOI pinuHU. 3a pe3yabTaTaMu aHaji3y paH-
roBoi KopeJisiuii CriipMeHa BCTAaHOBJEHO HasIBHICTb IIEBHUX
B3a€EMO3B’SI3KiB MixK 0()TaITEMOJIOTIYHUMHY TTOKa3HUKAMHM Ta
piBHeM BiTaMiHiB. [IJ1s1 aHaJi3y 3B’SI3Ky MOXJIMBOCTI IpPO-
rpecyBaHHS MioIrii 3 (paKTOpHMMHU O3HAKaMU OYB BUKO-
PUCTaHUI METOJ MOOYIOBM JIOTICTUYHUX MOJIEJIEN perpecii.
s BOOpPY B MOIE/Ib HAMOUIBII 3HAYYIIMX O3HAK, TTOB’sI3a-
HUX 3 PU3UKOM IPOTrpecyBaHHS MiOITii, BAKOPUCTOBYBAIN
METOJ TOKPOKOBOTO BUKIIOUYEHHSI. TakumM YuHOM OyJi0
BimiOpaHo 4 dakTopHi o3Haku (X), KoedillieHTH perpecii
SIKUX HaBeJeHo B Tad1. 1.

[ PyHTYIOUNCH Ha OTPUMAHUX JAHUX, TOOYIyBalInd MO-
JIeJIb JIOTICTUYHOI perpecii aisl iHAUBiAyaaIbHOrO MPOTHO-
3yBaHHS MPOrpecyBaHHs HAOyToi Miomii B miTeii. Momenb

Ta6nuysa 1. O3HaKu, BKJIOYEHIi B MOAEJ1b MPOrHo3y WMOBIPHOCTI nporpecyBaHHsi Ha6yToi mionii B giten

HanmeHyBaHHS 03HaKu PiBeHb O03Hakun KoediuieHT perpecii | CtaHgapTHa noxmubka

PiBeHb peTuHony X,
PiBeHb Tokocheposy X,
PiBeHb 25-rigpokcmsiTaminy D X,
AkcianbHa goBXunHa oka X,
Constant

—-0,067 0,032
0,220 0,445
-0,871 0,356
1,291 0,595
—9,665 14,508
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Tabnuys 2. Knacudpikayivina Tabnuys pospaxoBaHoOi iMOBIPHOCTI po3BUTKY mionii B giten, %

CnporHo3oBaHo BUNagkKis

Cpynu cnocTtepeXxeHHs:

[itn i3 ctabinbH1M nepebirom mionii
[iTn 3 nporpecyto4nm nepedirom Mionii
CymapHuWI NoKa3HUK

JIOTiCTUYHOI perpecii MporHo3y iMOBIpHOCTI MporpecyBaH-
HsI HAOYTOI MiOITii B AiTeid MaJia TAKUI BUTJISII:

p=1/1+exp (- (~9,655— 0,067 x X, + 0,220 %
X X,— 0,871 X X, + 1,291 x X,))).

KnacudikaltiiiHa 31aTHICTb MOJEJi BU3HAvaiacs 3a
JaHUMM HaBYaJbHOI BUOipku i cranoBuia 87,0 %. Ilpu
LIbOMY MMOBIpHIiCTh TTPABUJILHOTO MO3UTHBHOTO Pe3yJib-
TaTy MPY BUKOPMCTaHHI JaHOi Mofeli ctaHoBuia 89,4 %,
a iMOBIpHICTb MPaBUJIBHOTO HETATUBHOTO Pe3yJIbTaTy —
82,4 % (tabn. 2). CTaTUCTUYHY 3HAYYILIiCTh JaHOT MOJEIi
nigTBepmxyBanu pesyiabratu OmnibusTest (x> = 66,855;
df=4;p<0,001).

OuwiHka sIKocTi MogeJi 3a fonomororw ROC-aHaizy mo-
kazasia HactyrHe. [Loma rin ROC-kpuBoto, sika BitoOpaxkae
PIiBHSIHHS JIOTICTUYHOI perpecii, mopisHioBana 0,924 (95% 1
0,872—0,976), p < 0,0001, 110 XapakTepusye 100py SIKiCTb
npoBeneHoi Kinacudikanii o3Hak. YyTIuBicTb MOAei BUSI-
BuJIacs piBHoIO 88,2 %, a cnierudivnicTs — 75,8 % (puc. 1).

KAiHiYHU npuKAOA, 1

Huruna K., 13 pokiB, pa3om 3 6aTbKaMu 3BEPHYJIUCS 10
odTajlbMoOJIOra 3 METOI0 IIAHOBOIO omsiay. Mae Miomito
CIIa0KOTO CTYIEHsS MPOTSATOM 2 POKiB. Y maHW1 4yac 3HU-
>KEHHSI 30pY 3 ONITMYHOIO KOpPEKIli€elo He Bin3Hayvae. JlaHi
MEePBUHHOTO O(MTAaTbMOJIOTIYHOTO OTJISIAY: TOCTPOTA 30PY
OD = 0,2 3 kopekuieio sph —2,0 nritp = 1,0; rocTpoTta 30py
OS = 0,3 3 kopekuieto sph —2,0 anTp = 1,0.

BioxiMiuHi mocmimKeHHs MmoKas3aan: BMICT PETUHOJY
102,03 (o3Haka X,); BmicT Tokodepony 4,88 (o3Haka X,);
BMicT 25-rinpokcuBitaminy D 20,00 (o3Haka X;).

[aHi onTryHOi GioMeTpii: akciaabHa JOBXMWHA OKa
OD = 24,29 mm, OS = 24,16 MM (03Haka X4).

1,0p

0,81

o
o

Sensitivity
o
S

o
N

0 02 04 06

1-Specificity

08 1,0

PucyHok 1. ROC-kpuBa mogesni NporHo3yBaHHs
WMOBIPHOCTI po3BUTKY Miorii B giTeu

YacTka
CrtabinbHun Mporpecyto4unii npaBuiibHUX
28 6 82,4
7 59 89,4
- - 87,0

BuxkopucroBytoun piBHSIHHSI OiHApHOT JIOTiCTUYHOI pe-
rpecii, MmiapaxoByeEMO 3HAUYECHHSI.

p(OD) = 1/(1 + exp (—(— 9,655 — 0,067 x 102,03 +
+0,220 % 4,88 — 0,871 % 20,00 + 1,291 x 24,29))) = 0, 18.
p(0D) = 1/(1 +exp (—(—9,655 — 0,067 x 102,03 +
+0,220 x 4,88 — 0,871 % 20,00 + 1,291 x 24,16))) = 0, 16.

Bucnosok. TlallieHT He BXOIUTD Y TPYIy PU3UKY IIPO-
rpecyBaHHs MioIlii (po3paxoBaHe 3HAUEHHS p MEHIIE 3a
0,5). I[ToBTOpHMIA OIJIsI AUTUHU Yepe3 6 MicsLiB oKa3aB
BiICYTHICTb MTPOTPECYBAHHS MiOTii.

KAIHIYHU NPpUKAQA, 2

JutuHa A., 12 pokiB, pa3oM 3 GaTbKaMU 3BEPHYJIMCS
1o oragpmMosiora 3 METOI0 MJIaHOBOTO orJisiay. Ckapru Ha
3HUKEHHS 30py BOAJMHY 3 ONTUYHOIO KOpeKilieto. Miomist
cJabKoTo cTymneHs mpoTsaroM 1 poky. JlaHi mepBUHHOTO
o(ranbMoIoTiYHOTO orjisiay: roctpora 3opy OD = 0,1 3
Kopekirieto sph —2,25 noTp = 1,0; roctpota 30py OS = 0,2
3 kopekiiieto sph —2,25 nntp = 1,0.

BioximiuHi TOCTIIXKEHHS MMOKAa3aJIu: BMiCT PETUHOILY
88,34 (o3Haka X,); BMmicT ToKodepoiy 5,08 (o3Haka X,);
BMicT 25-rimpokcusitaminy D 13,78 (o3Haka X;).

JaHi onTMyHOI 6ioMeTpii: akciaJbHa MOBXWHA OKa
OD = 25,12 MM, OS = 25,09 MM (03HakKa X,).

BuxkopucroByioun piBHSIHHS OiHapHOI JIOTICTUYHOI pe-
rpecii, mapaxoByeMo 3HAaYCHHSI.

P (OD) = 1/(1 +exp (—(—9,655 — 0,067 x 88,34 + 0,220 x
X 5,08 — 0,871 x 13,78 + 1,291 x 25,12))) = 0,9974.

P (0S) = 1/(1 +exp (—(—9,655 — 0,067 x 88,34 + 0,220 x
X 5,08 — 0,871 x 13,78 + 1,291 x 25,09))) = 0,9973.

Bucnosok. I1allieHT BXOOUTH y TPYIY PU3UKY IIPOrpecy-
BaHHS Miorii (po3paxoBaHe 3HaYeHHs p repeBuye 0,5).

[loBTOpHUIT OTJIsAA TUTUHU yepe3 12 MicsliB moka3aB
MporpecyBaHHS MiOTTii.

O6roeopeHHs

He3Bakaouu Ha JOCSITHEHHSI Cy4aCcHOI HayKu B Jlia-
THOCTHIII Ta JIIKyBaHHi MioOIIii, yce I1Ie iCHYIOTb TPYIHOIIL
y BU3HA4YeHHi (hakTopiB, IO 3aMyCKalOTh MPOrpecyBaHHS
JlaHO1 aHOMaJTii pedpakilii, 0COOJMBO 1100 KOKHOTO OKpe-
MOTO BUITaIKYy. ICHYI04i MeToau IIPOTHO3YBaHHS Mepeoiry
MiOITii B TPaKTUYHIl MEAULIMHI € OOMEXEHUMHU, YACTO BU-
MararoTh 0arato yacy Jisl OLliHKY i1 3a3BUYail KOHCTATYIOTh
dakT yxke nmporpecyiouoi miorrii. Came ToMy Hac LiKaBHIIO,
sIKi caMe MPeIUKTOPU MOXKYTh OyTH MapKepaMM IIPOTPecy-
BaHHSI MioTTii.

V nocaimxenni B.J. Jung i D. Jee Hu3bKi piBHi 25-Tia-
pokcuBiTaminy D 1moB’s3aHi 3 MABAILIEHUM PU3UKOM IIPO-
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rpecyBaHHs Miormii. Ha cboromHi 3HIKEHHSI KiIBKOCTI JaHOTO
BiTaMiHy MOILIMpPEHE cepel AiTeil, 0COOIMBO B perioHax 3
00MEeXEeHUM OCTYIIOM 10 COHSYHOTO CBiTJIa, IO IiABU-
1IIy€ aKTyaJIbHICTh IOr0 MOHITOPUHTY i BKITIOUEHHS JI0 TIPO-
THO3HUX Mofenei [8]. YV cBoro uepry, peTMHO HeOOXinHMA
TSI THATPUMKHU 3M0POB’S CITKiBKM Ta HOPMaJiIbHOT (pyHK-
11ii opraHa 30py. HemoctaTHiCTb peTUHOIY MOXE CIIPUSITU
PO3BUTKY i1 IporpecyBaHHIo Miorii [6, 14, 15]. 3a gaHuMu
D. Juchnowic i M. Dzikowski, TokohepoJs1 € MOTYXHUM aH-
TUOKCHUIAHTOM, BiH 3aXUIIA€ CiTKiBKY Bil OKCUIATUBHOTO
cTpecy, 110 MOXe CIPUSITA TIPOTrpecyBaHHIO Miordii [3, 6,
16]. OgHUM 3 BaXIMBUX YMHHUKIB, 1110 BIUTMBAIOTh HA PO3-
BUTOK i TIpOrpecyBaHHS MioIlil, € T1cOaTlaHC MixX OKMCHIO-
BaJIbHUMU i aHTUOKCUIAHTHUMMU TTpOLIECaMu, HOpMaJTizallist
SIKOTO MOe OYTH TOCSITHYTa 3a JOTIOMOTOI0 KapOTHUHOIIB,
MiKpoeJIeMeHTIB i BitaMiHiB [ 15, 17, 18]. YpaxyBaHHS piBHIiB
25-rinpokcuBitaminy D, petnHory Ta TOKO(MDEpOIy B MOIe-
JIi IPOTHO3YBaHHSI MO3BOJISIE Kpallle PO3yMITH, K aediiuT
JIAaHUX BiTaMiHiB BIJIMBA€ Ha pU3UK ITPOTPECYBaHHSI MiOITii.

VY 3B’513Ky 3 IMM 3 METOI0 MTPOrHO3YBAaHHSI TPOTrpecy-
BaHH$ Miomii B AiTeil Hamu OyJIO MPOaHai30BaHO PU3UK
MpOrpecyBaHHsI MiOIIii 3aJ1eXKHO Bill ITOKa3HUKIB aKCiaJIbHOI
TMOBXWHU OKa, PiBHIiB 25-rimpokcuBitaMiHy D, peTuHony
11 Toko(depoily B pOTOBilA pimuHi. Y IyOJiKallisiX ocTaHHIX
POKiB 0co0JiMBa yBara MpUAUISIETbCS aucbanaHcy 25-Tif-
pokcuBiTaminy D, peTuHoIy i TOKO(Eposy IpU pO3BUTKY
pi3HUX ODTATBLMOJIOTIYHIX 3aXBOPIOBAaHb, Y TOMY YHCIIi
Miorii [6, 13, 19, 20]. [TonepenHiMu criocTepexKeHHIMU
BCTAaHOBJICHO, 1110 3HMKEHHSI PiBHIiB BiTaMiHiB Y KPOBi Cy-
MPOBOIKYETHCS 301IbIIIEHHIM MiomiuHoi pedpakiiii [§—10].
Lle y3romxyeTbes i 3 HAIIUM JOCTiIKEHHSIM. 3a3Ha4UMO,
1110, 32 TAaHUMM JIiTepaTypH, JOCTiIKEHHSI PiBHS BiTaMiHiB
y IiTeil 3 MioIiuHoIO pedpakilielo BindyBagocs NepeBaKHO
B CHPOBATIIi KPOBi. Y HaIIIiif poOOTi BMICT 25-TiZpoKCUBiTa-
MiHy D, peTuHoOy I TOKO(Eposy B OpraHi3Mi BU3Ha4aBCs
IIJISIXOM aHaJli3y pOTOBOI pinHM. 3a0ip LIbOro 0i0JI0TiYHOTO
maTepiany € HeiHBa3UBHUM, OiIbII 3pYYHUM i TOCTYITHUM,
1110 MAa€ BaXXJIMBE 3HAUYEHHSI 151 AUTSIYOTO BiKy. OTpuMaHi
HaMU JIaHi BKa3ylOTh Ha BipOTiMHWIA BIUIUB 25-TiApOKCUBI-
TaMiny D, akciabHOI JOBXWHU, PETUHOJY i TOKOGhEpoy
Ha IIPOrpecyBaHHS MiOIYHOTO pe(ppaKTOreHe3y.

BucHOBKMU

1. Pusuk iMoBipHOCTI mporpecyBaHHs HaOyTO1 Miorii
BU3HAYaBCS KOMILJIEKCOM TaKMX (DaKTOpiB: aKcCiajabHa JOB-
JKMHA OKa, piBHI 25-TigpokcuBiTaminy D, peTuHomy it TO-
Kodepoay B pOTOBill pinMHi.

2. OrpuMmaHa matematuuHa moaeib (0,924 (95% M1
0,872—0,976)) n103BOJIsIE BUSIBUTU CYKYITHICTh (DaKTOPiB
PU3UKY IIporpecyBaHHsI HaOyTOi MiOITii B miTeil i po3paxy-
BaTU MMOBIPHICTb 11 MpOrpecyBaHHSI.

3. 3acTocyBaHHSI 3alIPONOHOBAHOI IPOTHOCTUYHOI MO-
JieJTi B IpaKTUYHi poOoTi Jlikapsi-o¢hTaibMOoJIora 103BOJIUTh
BUUIATU TPYITy IiTeH 3 pU3MKOM MPOrpecyBaHHs HaOyTol
MioT1ii Ta CBOEYACHO IIPOBOAUTH B JaHili TPy KOMIUIEKCHI
npodiTakTUYHI 3aX011.

KonduikT inTepecis. ABTOpU 3asiBJISIIOTD PO BiZICYTHICTD
KOHJIIKTY iHTepeciB i BacHOi1 (piHaHCOBOI 3alliKaBI€HOCTI
MIPU IiATOTOBIIi TaHOI CTAaTTi.

Indopmanisa npo dinancyBannsa. Pobora BuUKoHaHa B
pamkax H/IP xadenpu odranbmosorii 3armopi3bKoro aep-
2KaBHOTO MeIUKO-(apMaleBTUIHOTO YHiBepcuteTy «Ilcu-
X0-eMOIIiOHAJIbHI, (PYHKIIIOHAJIbHI Ta MOP(OJIOTIiUHI 3MiHNI
OpraHizmy Ipu KOHCepBaTUBHOMY, XipypTidHOMY Ta Jia3ep-
HOMY JIIKYBaHHi ITaToJIOTii MepeHbOTO Ta 3aHBOTO BiZTiTiB
oka» (Homep aepxkaBHoi peectparii 0119U100936).

Buecok aBropis. LlnGynbceka T.€. — KoHIEIIiA i 11~
3aiiH nociimkeHHs; Titkoa O.10. — 36upanHs it 00pobKa
MaTepiaiiB, aHajli3 OTpUMaHUX JaHUX, HAITMCAHHS TEKCTY;
Bopcyk C.O. — cratucTMUHUI aHai3, aHaJli3 OTpUMaHUX
NAHUX, HATTMCAHHS TEKCTY.
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A mathematical model for predicting the likelihood
of myopia progression in children

Abstract. Background. The etiology and pathogenesis of myopia
remain topical and debatable. According to scientific sources, the
levels of retinol, 25-hydroxyvitamin D and tocopherol are inversely
related to progressive course of myopia. The aim of the study was
to improve the effectiveness of diagnosing the course of myopia by
developing a mathematical model to predict the probability of myo-
pia progression in childhood. Materials and methods. Thirty-four
children (68 eyes) with myopia were examined, of which 16 patients
(32 eyes) had progressive myopia, and 18 children (36 eyes) had
stable course. The average age of the patients ranged from 11 to 16
years. All of them underwent a standard ophthalmic examination
and biochemical study of vitamin levels in oral fluid. Statistical
processing of the obtained results was carried out in the Statistica
13 En program. Results. Using ROC analysis, 6 potential predictors
influencing the progression of myopia were selected, which inclu-
ded indicators of the state of the visual analyzer (according to the

findings of ophthalmic examination) and the level of vitamins in
the oral fluid. Spearman’s rank correlation analysis established the
presence of relationships between ophthalmic indicators and the
level of vitamins. To select the most significant features associa-
ted with the risk of myopia progression for the model, a stepwise
elimination method was used, resulting in the selection of 4 signs:
retinol, tocopherol, 25-hydroxyvitamin D, and axial length of the
eye. Conclusions. The risk of the probability of myopia progression
was determined by the following factors: axial length of the eye,
levels of 25-hydroxyvitamin D, retinol and tocopherol in oral fluid.
This prognostic model in the practical work of an ophthalmologist
will allow us to identify a group of children at high risk of myopia
progression and to carry out comprehensive preventive measures in
a timely manner.

Keywords: myopia; 25-hydroxyvitamin D; retinol; tocopherol;
children; oral liquid
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NMPOrHOCTUYHA LiHHICTb ANMOAINOMNPOTEIHY J
B OLLiHLI PU3MKY NPOrpecyBaHHS
Alab6eTnyHoI peTtuHonarii
30AEXXHO BiA MOAUDIKYIOYUX YNHHUKIB

Pestome. Axmyaavnicmo. Baxcausum wunHuKoM 6nAUGY HA CAH 2eMAMOPEMUHAAbHO20 0AD’€Pa € XeMOKIH anoaino-
npomein (APO), suznauerns iioeo poai y namoeeresi diabemuuroi pemunonamii (/[ P) moxce donomoemu y npoeHoc-
muyHii oyinyi nepebizy 3axeoprogants. Mema: ecmanoenents npoeHocmuuroi 3Hauyuwocmi APO J 6 oyinyi pusuxy
npoepecysanus J[P 3anexcro 6id cmadii ma moduikyrouux uunnukie. Mamepiaau ma memoou. Y docaioxncenus
6yn0 3anyuero 114 nayienmis (212 oueil), xeopux na yykposuii diabem (1/]) 2-eo muny, cepeoniii éix 62,92 * 3,90
DPOKY, cepedniii cmaxc L] 14,82 + 2,45 poky, cepedniii emicm HbAlIc — 9,20 + 0,83 %. [lauyienmie 3 [P I cmadii
oynao 27, 3 JIP Il cmadii — 54 ma 3 P 11l cmadii — 33. Bmicm xemokiny APO J y cuposamui kposi 6cmanoénro-
eanu 3a donomoeoro Habopy ons susnauenns APO J (knacmepury) at00unu Memooom IMyHO(DepMEeHMHO20 AHAAI3Y.
Pesyavmamu. Buseneno gipocione 30invuenns konyenmpauii APO J cuposamiu kpoesi (P = 0,003) y xéopux na L]
2-20 muny 3a1exucHo 8io eudy aHmuodiabemuuHo2o AiKy8anHs y Mipy nepexody i Henpoaighepamusroi cmadii [P do
npoaighepamuenol y epyni mabnemosarux npenapamie. Ilpu nopieHAHHI X6OPUX UUX 2pYN Midc 000K 3a cmadisimu
P susienero 3uaute 8ipocioHe 3MeHUIeHHs KOHUEeHmMpauii 4boeo XeMoKiny Ha Henponigpepamusniti (P = 0,01) i nponi-
gepamusHiii (P = 0,001) cmadisix JIP y epyni in’exuitinoi mepanii. Ilpu 3acmocysanti dsoghakmoproeo peepeciiinoeo
ananizy (Tests of Between-Subjects Effects) npu cmandapmusayii 3a udom aHmudiabemu4Ho2o AiKy8aHHs BUHUKAE
gipoeiona 3anexcnicmo emicmy APO J 6id cmadii [P (P = 0,003). Bucnosku. Bipociona 3anescnicms emicmy APO
J 6id cmadii JIP (P = 0,003) sunukae npu cmandapmu3ayii 3a 6udom anmudiabemu4roeo rikyeans. binrout enau-
606UM MOOUDiKyouUM uuHHUKOM npoepecysarnns JP i3 ypaxysannam APO J € ik nayienmis.

Korouosi ciioBa: diabemuuna pemunonamis; uykposuii diabem 2-20 muny; anoainonpomein J; gpaxmopu pusuxy;
NnpocHO3

Bctyn

Binomo, 1o niaberuyHa perunonaris (IAP), cnpuuu-
HeHa TPUBaJIMM BUCOKHUM pPiBHEM TIJIiKeMii, € OCHOBHUM
YCKJIaHEHHSM 11yKpoBoro niadery (LIJ1) Ta mommpeHowo
MPUYMHOIO CJIMOTU Cepel AOPOCIUX Ipale3naTHOro BiKy
(20—74 pokiB) y KpaiHax i3 BUCOKMM €KOHOMIYHUM PO3-
BUTKOM, 1110 HaKJaJa€ HEraTUBHUMN MEIUKO-COLiaIbHUI
BiZOMTOK Ha 3araJbHOTPOMAAChKe 3MOPOB’S Ta MOTiPIIy€E
itoro ¢dinaHcoBi moka3Huku [1]. BizmoBinHo no pe3ynb-
TaTiB CyYaCHUX MOCIIIKeHb AMEpUKaHChKa Oia0eTUYHa
acouianiss (ADA) HenonaBHO Bu3Hauuia [P sik TkaHu-
HocnenudiyHe HellpoBacKyasipHe yckiuagHeHHs LI/ [2].
I1aromoris citkiBku oka rpu LI/l Big3HaYa€eThCs immeMielo,

MMOIIKOIKEHHSIM CyIWH i HEHPOHIB CITKiBKM i1 aKTUBAIIi€I0
Pe3UACHTHUX IMYHHMX KJIITUH (Makpodaris), CripuuuHe-
HOIO BUTOKOM KOMIIOHEHTIB CUPOBATKU KPOBi y MiXKIi-
TUHHUN MPOCTip TKAHUHU CiTKiBKU, XapaKTEPU3YETHCS
HEIOMpPaBHUM YPaXXEHHSM CYyIWH, MiKpOaHEBPU3MaMH,
BHYTPIIITHbOPETUHATLHUMHI KPOBOBUJIMBAMU, BiIKIaIeH-
HSIM TBEpAMX i M’IKMX €KCY/IaTiB i aHOMaJIbHUM aHTiore-
He3oMm [3]. HecmenmugiuyHe HU3bKOrpamyaabHe 3allaJeHHS
Billirpae 3HaYHY POJIb y TIOIIKOIKEHHI reMaTOpEeTUHAIbHO-
ro 6ap’epa (I'Pb), Tomy MexaHi3mu, 1110 OB’ SI3yIOTh 3ama-
JIEHHS$I, HeliponereHepallito Ta mopyiueHHst [ PB, € 06’ekTa-
MU (yHIAMEHTAJbHUX i KJIiHIYHUX HAYKOBUX TOCiIXKEHb
[4]. CyuacHi ysBneHHs nipo natoreHe3 1P 060B’s13k0BO
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BKJII0YAIOTh YYacTh MPO3allaIbHUX IIUTOKIHIB i XeMOKi-
HiB. be3rocepeqHiM YMHHUKOM BIUIMBY Ha cTaH O6ap’ep-
HUX BJIACTUBOCTEN eHIOTeMiaIbHUX KJIITUH i aCTPOLIUTIB,
aroIITo3y Ta IIUTONPOTEKIIii Y CITKIBIII OKa € XeMOKIiH aIto-
ninonporeid J (APO J). € nani, o APO J 6epe yyacts y
pi3HUX (i3ioIOTiYHUX TTpolIecax, IK-OT TPAHCIIOPTYBaHHS
JiniaiB, iHribyBaHHs KoMruieMeHTy. [loka3aHo TakoxX, 110
APO ] BukoHye BaxMBi (GYHKIIIT y peMOACIIOBaHHI TKAHWH
Y BiINIOBi/Ib HA TOPMOHAJIBHY PETYJISILIII0 Ta TTOIIKOKSHHSI,
Yy LIUTONPOTEKIii, KIITUHHO-KJIITUHHIN anresii, B3aeEMo-
Iii «KJIiTHHA — cyOcTpaT», y peMOJC/IIOBaHHI TKAaHUH Ta
amoONTOTUYHI CMepPTi KJIIITUH, y AudepeHIiallii Me3eHXi-
MaJIbHUX KJIITUH, BiTHOBJICHHI TKAHWH LIJISIXOM iHAYKIIil
npoJidepallii pisHUX TUITIB KJIITUH TCIS1 OIIKOKEHHS i
Yy IOCWJICHHI XeMOTaKCUYHOI MiTpalii IIOIChKIX MOHOIIM-
1iB [5]. LI BrituBae Ha ekcnpeciro APO J y ciTkiBui mrypis
Ha MOJeJli CTPenTO30TolMH-iHayKoBaHoro 11/ i Moxe Bi-
nobpaxatu crippyunHeHe LI momkomkeHHs Ta/abo 3MiHU
HEeMpPOBACKYJISIPHUX CTPYKTYD, IO MPU3BOAUTH 10 AP [6].

Bwmict APO J 3HMXy€ETBCS Yy CKIIOMOAIOHOMY TiJti y Talli-
eHTiB i3 LI/ 2-ro Tury Ta npoJicpepaTuBHoto 1P nopiBHsIHO
i3 TOHOPCHKUMM HOPMAJIbHUMU JIIOACBKUMU ounMa (JJist
TpaHCIUIaHTallil poriBku) [7]. ICHYIOTh AaHi, 1110 cupoBaT-
KoBi piBHiI APO J O0yn1u BumnuMu B nanieHTiB i3 LI 2-ro
TUITTY 3 iH(DApKTOM MioKap/a, HiX B iHIITUX Ipyrax Kapaio-
JloriyHux nauieHTiB [8]. JocimkeHHs 3pa3KiB CKJIOMOII0-
HOTO Tijla i oKa mamieHTiB i3 JIP mokasano cuiabHy iMyHO-
peakTtuBHicTh (aHTUTIIA) 10 APO J y dibpoBacKyIsipHUX
¢dparMeHTax oueul, 110 MOXe BiI3epKaAIIOBATU BaXKJIUBY
posib APO J y maToreHesi IbOro ycKjagaHEHHSs Ta OyTH KO-
PUCHUM IMOKA3HUKOM OLIIHKM aKTMBHOCTI Ta repeoiry [P
[9]. [TporHo3ytoThCs i MaiOyTHI KPOKH, SIKi MOXYTb TTpU-
3BecTH 10 po3podku APO J sik GiosoriuHoro rpenapary uist
JIIKyBaHHS 3aXBOpIOBaHb oueit [10].

Merta po6OTH: BCTAHOBUTU IMPOTHOCTUYHY 3HAUYYIICTh
APO ] B ouiHLi pu3uKy mporpecyBaHHs P i3 ypaxyBaHHIM
1 cramii Ta MOIMMIKYIOUMX YUHHUKIB.

MaTepiaAn Ta MeToAmn

3a Iu3aitHOM JOCIIIXKEHHS OYJIO BIAKPUTUM, OJHOMO-
MEHTHUM, KOTOPTHUM, HEIHTEPBEHIIIHHNM, 32 TUTIOM «BH-
NamoK — KOHTPOJIb», OMHOLEHTPOBUM. Kpumepii 8xkarouenHs
MHALIEHTIB Y TOCIIIXXEeHHS: TpOMaasIHU YKpaiHu (yKpaiH-
CbhKa MoMyJIsiiist), iHbopMoOBaHa 3rojia rnaii€eHTa, TOKyMeH-
TaJlbHe MiaTBepaKeHHs aiarHo3y LI 2-ro tuiy, Bik Bing 18
POKIiB, TOTpUMaHHS MoJIoKeHb ['enbCciHChKOT AeKnapalii
BcecsitHboi MeauuHoi acouiartii (Ceyi, 2008) ta Hakazy
MO3 Vkpainu Big 18 6epesns 2008 poky Ne 142. Po6ota
OyJia cxBaJieHa KOMici€lo 3 muTaHb 0ioeTnkn OnechbKoro
HAI[iOHAJbHOTO MEIUYHOTO YHiBEPCUTETY.

Kpumepii neexnatouenns: BariTHicTb i nakraist, L1 1-ro
TUILY, iHIIIa eHIOKPYMHHA MATOJIOTisI, XpOHIUHA XBOpoOa HUPOK
i3 MPOTETHYpI€IO Ta rinepKpeaTuHiHEMIE0, OHKOJIOTISI (30Kpe-
Ma, B aHaMHe3i), IICUXiYHi Ta ToCTpi iH(eKIiitHi 3aXBOpIOBaH-
H$I, TeKOMITIEHCAIIisT iHIIIX KOMOPOITHIX CTaHIB, HASIBHICTD
HelipofereHepaTUBHUX 3aXBOPIOBaHb; OTaTbMOJIOTIYHI —
aTOJIOTisl 30POBOTO HepBa, MaKyJIOIaTisl, IIayKoma, 3piia
KaTapakTa, TeMo(TaibM, BiIliapyBaHHSI CiTKiBKU Pi3HOTO re-
Hesy. JliarHo3 11/1 2-ro tury BcTaHOBIOBaBcs 3rinHo 3 Haka-
3oM MO3 Ykpainu Bin 24 murHst 2024 poky Ne 1300, giarHo3

JP — 3rimHo 3 Hakazom MO3 VYkpainu Ne 574 Bin 5 cepriHst
2009 poky. OcKiIbKM BiK MALli€EHTIB, SKICTh 30pOBOI (PYHKIIIT
00MeXye MOXIUBICTD €(heKTUBHOIO CAMOKOHTPOJIIO, HAMU
OyJ10 BUOpaHo piBeHb KommeHcarlii LI/ 2-ro Turmy y XBopux i3
P 3a HbAlc < 8 %, 1110 He cynepeynTh KIiHIYHMM HaCTaHO-
BaM AMepHMKaHCBHKOI fiabeTnyHoi acouiartii 2023 poky [1]. 3a-
rajioM y JOCITiIKeHHs OyJ10 3amy4eHo 114 nopocaux ocio (212
oueit), xBopux Ha L1J] 2-ro tumy. Yososikis 0yi1o 60, 3KiHOK —
54, cepenHiit Bik ctaHoBUB 62,92 £ 3,90 poky (min — 24,
max — 83), cepeniii ctax LIJT — 14,82 & 2,45 poky (min — 1,
max — 38), cepenniit BMicT HbAlc — 9,20 + 0,83 % (min —
5,8, max — 18,4). INauienrtin i3 JIP 1 craxii 6yno 27, 3 AP
II cranii — 54 Ta 3 1P 111 cranii — 33. OckinbKu JlabopaTopHi
JOCTiIKEHHST OOMEXKYBaIM KiJIbKIiCTb MaIi€EHTIB 10 82, TO Me-
TOIOM BHUITAAKOBHMX BUOOPOK Oy710 c(hOPMOBAHO BidITOBITHY
afieKBaTHY KOropty xBopux (157 oueii).

MeToau mociimKeHHs: Bi3oMeTpisl, pepakToMeTpis,
odranbmMockomisi, 6ioMiKpocKoIrisi, 6ioMeTpis, TOHO-
METpisl, MepUMEeTpisi, ONTUYHA KOrepeHTHa ToMorpadis,
dayopecueHTHa aHriorpadis. Bmict xemokiny APO J y cu-
pOBaTIIi KPOBi BCTAHOBJIIOBAIM 32 JOMIOMOIOI0 HAOOPY ISt
BusHaueHHsT APO J (kimactepuHy) JTIOOIMHU METOIOM iMy-
HodepMeHTHOro aHaizy Human Clasterin ELISA ¢ipmu
BioVendor Laboratory Medicine, Inc. Ha ocHoBi naHux,
OTpMMAaHMX IIPU aHAJi3i UM METOIOM Y JJabopaTopii BUPOO-
HUKa B3ipliB cupoBaTku KpoBi 200 BUITaIKOBUX TOHOPIB,
Hamu OyJ10 BixiOpaHo gaHi 176 qopociux ocid BiamoBigHOTo
BiKy Ta CTaTi /Ul MOPiBHSIHHST (KOHTpOJIbHA rpyma). OoMme-
XKeHH# KibKocTi xBopux i3 LI/] Ta JIP mo 82 3ymoBieHO
ocobmmBocTsiMu ELISA aHanizy, ne KOHTpoJIbHI 3aMipu cTa-
HOBJISATH 14 mpo0 (y mybJjikaTax), a HAOOpU po3paxoBaHi Ha
96 ipo6. KinbKicHi 3MiHHI BUpaXkeHi K cepeTHE 3HaAYCHHST
M =+ crangapTHa nomuika (+ m, min — max). Posnoain
3MiHHUMX OIIiIHIOBaBCS 3a JOIIOMOTIOIO0 TecTy KpuTepito Ko-
JmMoropoBa — CwmipHoBa. 3MiHHi 3 HOPMaJIbBHUM PO3MOIi-
JIOM aHaJIi3yBaJIii 3a IOmoMoroio t-kpurepiro CTbIooeHTa,
IUTSI TOPiBHSIHHS 3MiHHUX i3 HEHOPMAJILHUM PO3ITOIiIOM
BukopuctoByBasin U-tect ManHa — VYitHi, Tect Kpycka-
na — Yourica, po3paxoByBaBcst 95% J11, a mpu mucriepciii-
Homy aHanisi (Tests of Between-Subjects Effects) — Tounmii
kputepiii @imrepa. ¥ Beix 3HaueHHs1 P < 0,05 BBaxkanocs
CTaTUCTUYHO 3HAYYIIKUM. JIJIST CTaTUCTUYHOI 0OPOOKM OTpU-
MaHUX JaHMX 3aCTOCOBYBaJIMCS mporpaMHi maket MedCalc
v. 18.11 (MedCalc Software Inc, Broekstraat, benbrist), ma-
ket EZR v.1.35 (Saitama Medical Center, Jichi Medical
University, Saitama, Amnonist), GLZ (Statistica 10, StatSoft,
Inc., CIIIA), Statgraphics Technologies Inc. (CILA).

PesyAbTaTH

BusgsneHo craructuuno 3Hauyuie (P < 0,05) 3meHeH-
Hs1 KoHUeHTpallii APO J cupoBaTKu KpoBi y rpyIti XBOPUX Ha
JP 3a LI 2-ro TUmy MOPiBHSIHO i3 KOHTPOJbHOIO TPYIIOI0
(Tabm. 1).

ITpu nmopiBHSHHI Toka3HUKiB APO J y rpynax KOHT-
podio MixX coboto 3agdikcoBaHo BiporimHe (P < 0,01) 30i1b-
IIIEHHS 0ro BMICTY B CMpOBaTIi KpOBi Y XKiHOK. logaTKoBo
KOHCTaTOBaHO CYTTEBE BipOTiMHE 3MEHILIEHHS KOHILIEHTpaIlil
APO J y cuposarii KpoBi y yososikiB (P < 0,001) i y xxiHok
(P <0,001) 3 1P mopiBHSIHO i3 BiAITIOBiTHUMM KOHTPOJIbHU-
MU Tpynamu (Taoir. 2).
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Ta6nuys 1. [Noka3Hnkn koHYeHTpayii APO J cupoBatku kpoBi xsopux Ha [P 3a U[ 2-ro tuny
Y BCi¥i CyKynHOCTi A y rpyni koHTposto, Mkr/mna (M = m, min — max)

XBopi Ha 1P PiBeHb 3Ha4vyLLOCTi
(n=82) BigmiHHOCTI, P

KoHTponbHa rpyna

(n=10)
92,9 + 6,4 79,5 + 2,0 t=2,027
APO J, Mir/wn [40,2-144.6] [47,8-122.5] P < 0,05

Mpumitkn: n — KinbKicTe xBopynx, M — cepefHe 3Ha4YeHHs, (£ m) — cTaHAapTHa Noxmbka, t-kputepii CTblogeHTa.

Ta6nuys 2. lNokasHuku koHUeHTpayii APO J cupoBaTKu KpoBi 3anexHo Big ctati xsopux Ha [P
3a [ 2-ro tuny i y rpynax KoHTposto, Mkr/mn (M = m, min — max)

Yonosikn (KOHTPOJb) Yonosiku 3 1P XiHKM (KOHTpOb) XiHku 3 1P PiBeHb 3Ha4yLLOCTi
(n=283) (n=41) (n=83) (n=41) BigMiHHOCTI, P

79,3+ 3,2 99,9 + 2,0 81,5+2,9
92,6+2,2 [48,7-149,1] [51,5-164,5] [54,6-120,3] t=0,505
[52,5-147,0] t=3,474 t=2,525 t=3,523 P;> 0,05
P,< 0,001 P,< 0,01 P,< 0,001

TMpumitku: P,— npyn nopiBHSIHHI YOJI0BIKIB Ta XiHOK Yy KOHTpOni, P, — rnpy nopiBHsIHHi 4ON0BIKIB Ta XiHOK 3 Bigno-
BifiHUM KOHTpoOJsieM, P, — ripu NopiBHSAHHI 3 YonoBikamMu Ta XiHkamu, xsopumm Ha []P (3a t-kputepiem CTbrofeHTa).

3HaliIcHO CYTTEBE BipOrimHe 3MeHIIIEHHS KOHLIEHTpaIlil
APO J y cuposarui kposi (P < 0,001 ta P < 0,05 BiznosinHo)
B 000X BiKOBUX I'pyIax nauieHTiB 3 JIP mopiBHSIHO i3 Bimmo-
BiIHUMM KOHTPOJIbBHUMM Ipyniamu (TadJ. 3).

He 3agikcoBaHOo cTaTUCTUYHO 3HAYYIIMX BiIMiHHOCTE!
koHueHTpauii APO J cupoBatku kpoBi y xBopux Ha JIP 3a
LIJ1 2-ro Tury 3i craxkeM 10 10 poKiB BKJIIOYHO MTOPIiBHSIHO
i3 rpynoio xBopux Ha JIP i3 Tepminom LI/] 6inbine 10 pokiB
(Tabn. 4).

He BusiBlIeHO CTaTUCTUYHO 3HAUYIIUX BiIMIHHOCTEM
koHueHTpatii APO J cupoBatku KpoBi xBopux i3 /1P y rpymi
i3 BMictom HbA ¢ < 8 % mopiBHsTHO i3 Tpyroto xBopux i3 JIP
i BMmictoM HbAlc > 8 % (ta6:. 5).

IIpote 3naiineHo Biporimue (P < 0,01) 3MeHIIeHHS
Bmicty APO J B cupoBariii KpoBi y 1iaOeTUUHUX XBOPUX 3
JP Ha in’exuiliniii Teparii (IT) mopiBHsIHO i3 malieHTaMH,
10 TTPUIMAlOTh TabJIETOBaHI IIYKPO3HIKYIOUi MpernapaTi
(Tabm. 6).

Ta6nuys 3. lNoka3Hnkn KoHYeHTpauii APO J cupoBaTku KpoBi 3anexHo Bif BiKy xsopux Ha [P
3a 4[] 2-ro tuny v y rpynax KoHTpoJsito, MKkr/mna (M = m, min — max)

KoHTponsb 1 Xsopi 3 AP < 65 p. KoHTponb 2 XBopi 3 [P > 65 p. | PiBeHb 3Ha4yLOCTi
(n=131) (n =39) (n =35) (n =43) BigMiHHOCTI, P
78,5+ 3,3 96,4 + 6,7 82,1+28
95,6 + 2,4 [51,5—-149,1] [54,0-164,5] [47,8-120,3]
[51,5-164,0] t=4191 5 005 t=1.969 P, > 0,05
P,< 0,001 1> Y P,< 0,05

TMpumitkn: P, — npy rnopiBHSIHHI BiKOBUX rpyn y KOHTpoOsi, P,— npu nopiBHSIHHI BiKoBUX rpyn i3 BigrnoBigHUM
KOHTposiem, P,— ripu rnopiBHsiHHI BikoBux rpyn xsopux Ha []P (3a t-kputepiem CTbrofeHTa).

Tabnunys 4. NMoka3Huku koHUeHTpauii APO J cupoBaTtku Kposi xBopux Ha [JP 3anexHo Big ctaxy L[ 2-ro tuny,
Mkr/mn (M £ m, min — max)

Crax U4 <10 p. Crax U > 10 p. PiBeHb 3HaYyLOCTi
(n =22) (n=60) BigmiHHOCTI, P

84,8 £5,2

APO J, mkr/mn [54,6-149,1]

78,7 +2,5

[47,8-117,9] PO

Tabnuys 5. lNMokasHnkn KoHyeHTpauii APO J cupoBatku kposi xsopux Ha [JP
3anexHo Big cTyneHs komneHcadii U 2-ro tuny, mkr/mn (M = m, min — max)

HbA1c <8 %
(n = 24)
81,2+4,5
APO J, Mkr/mn [54,9-149.1]

HbA1c > 8 %
(n =58)

80,0 +2,5
[47,8-122,5]

PiBeHb 3Ha4yLLOCTi
BigMiHHOCTI, P

P > 0,05

Tabnuys 6. lNoka3Hnkn KoHUeHTpauii APO J cupoBatku KpoBi y xsopux i3 P
3asleXXxHo Bif BUAYy aHTURiabeTUYHOro nikyBaHHs, Mkr/mna (M £ m, min — max)

Ta6neToBaHi npenapatu IT PiBeHb 3Ha4YyLOCTi
(n =42) (n = 40) BigMiHHOCTI, P

85,7+ 3,4

APO J, Mkr/mn [149,1-48,7]

74,8 +2,4
[115,1-51,1]

t=2,6152
P < 0,01
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IIpu mopiBHsHHI KoHIeHTpauii APO J cupoBaTku KpoBi
y xBopux Ha LIJ] 2-ro tuy 3ajexHo Bix ctagii P Biporin-
HUX 3MiH BUSIBIIEHO He Oys10 (Tab. 7).

Ane nipu netanbHOMY aHaiizi BMicty APO J cupoBat-
KM KpOBi Ha pi3Hux cTtanisx AP i3 ypaxyBaHHSIM MOIu-
GiKyounX YNHHUKIB TIPOTrpeCcyBaHHSI BUSIBJIEHO CYTTEBE
BiporigHe 30inblIeHHs KoHIleHTpalii APO J cupoBatku
kpoBi (P = 0,003) y xBopux Ha LI/l 2-To Tumy 3aaexHo
BiZl BUIy aHTHU1ia0ETUYHOTO JIiIKYBaHHS Y Mipy Mepexony
Bin nmepiuoi (HenpoaideparuBHa I P) mo TpeTboi (mposi-
depatuBHa) cranii 1P y rpymni tabjieTroBaHMX Tpemnapa-
1iB (TII). ¥ rpyni IT 3MiHM MalOoTh XapakTep BUCXiTHOI
teageHuii (P = 0,12). [1pu nopiBHSIHHI KOHLIEHTpaIIil

APO J cupoBaTKu KpOBi y XBOpHUX LIUX I'PYH MiX c000I0
3a cragismu [P BusiBIeHO 3HaYHE BiporigHe 3MeHIIEeHHS
KOHIIEHTpAallil IbOro XeMOKiHY Ha HeIpojidepaTUBHil
(P =0,01) i nponideparusHiit (P = 0,001) cramisx APy
rpymni IT (ta6n. §).

[Ipu 3acTocyBaHHiI ABO(PAKTOPHOTO peTPeCiifHOro aHa-
nizy (Tests of Between-Subjects Effects) npu cranmaprusarii
3a BUJIOM aHTHIia0eTUYHOTO JIiKyBaHHS BUHMKAE BipOrigHa
3aniexkHicTh BMicTy APO J Bin cranii JIP (P = 0,003), a npu
ypaxyBaHHi ctagii JIP — Bim TuIy IIyKpO3HIKYBaJIbHOI Te-
pamii (P < 0,001). Te came BinOyBa€eThCs TIpU ypaxyBaHHI
OIHOYACHOTO BILIMBY cTafii JIP Ta Bumy antuaiabeTmaHOro
nikyBaHHs (P < 0,001) (Ta6a. 9).

Ta6nuys 7. MNoka3Huku koHyeHTpauii APO J cupoBatku kpoBi xsopux Ha L[] 2-ro tuny
3anexHo Big cragii AP, mxr/mn (M £ m; 95% [l)

HenponicepaTuBHa MpenponichepaTusHa MponicepaTuBHa
apP aP apP

n=18 n=42
82,6 + 5,10 78,1 + 3,3
75,4-89,8 73,4-82,8

PiBeHb 3Ha4yLwloCTi

BigMiHHOCTI, P

n=22
829+4,6
76,4-89,4

Pxw = 0,64

Mpumitkn: 95% Al — 95% Rosipy4nii iHTepsan, P, ,, — BiporigHicTs i3 3acTocyBaHHAM KpuTepito Kpyckana — Yon-

snlica npy nopiBHsIHHI MiX ctagismu [P.

Tabnuys 8. NMoka3HKN koHUYeHTpauii APO J cupoBatku kpoBi xBopux Ha L[] 2-ro Tuny Ha pisumx ctagisx 4P
3aJsiexxHo Bif ctarti, Biky xBopux, Bmicty HbA1c Ta Buay UyKpo3HuXXyBanbHoi Tepanii, Mkr/mn (M = m; 95% [l)

Crapia AP PiBeHb
dakTopu npenponlig;epaTuBHa nponicpﬁgamsua Bﬂlﬁﬁ."égffip
n=7 n=22 n=12
Yorosiku 81,8 +7,79 75,2 + 4,49 852 + 5,95 Py = 0,61
70.7-93,0 68.9-81.5 76,6-93,7
n=11 n=20 n=10
: 831 +574 812+ 4,25 80,2 + 6,0 _
HKiHKN 74.8-91,3 75.1-87,3 71.6-88.8 Pw = 0,88
P s = 0,96 P = 0,25° P sy = 0,64
n=10 n=15 n=14
Bik < 65, poki 78,7 + 6,67 76,6 + 5,44 80.2 + 5,63 Py = 0,99
69,2-88.3 68,8-84.4 72.1-88.3
n=8 n=27 n=8
. 87,5 + 6,55 78,9 + 3,56 87,6 + 6,55 _
Bik > 65, poku 78.1-96.8 73,8-84.0 78,3-96.9 Piw = 0,54
P = 0.47* P = 0,72 Py = 0,23
n=4 n=15 n=>5
HbA1c < 8,0, % 89,5 + 10,95 76,6 + 5,65 88,4 + 9,79 Py = 0,50
73.4-105.6 68,3-84.8 73.9-102,7
n=14 n=27 n=17
80,6 + 5,08 78,9 + 3,65 813 + 4,61 _
HbA1c > 8,0, % 734-878 73.7-84.1 74.7-87.8 Piw = 0,97
P = 0,45 Py = 0,56" Py = 0.84°
= 9% n=24 n=>5
N 89,5 + 5,01 77.2 + 3,69 116,32 8,1 Py = 0,003
82.3-96.6 71,9-82.5 104,7-127,8
n=>5 n=18 n=17
i 64.8 + 6,7 793 +35 731+ 3,6 b _o1o
55.2-74.4 74.2-84.3 67.9-78.3 ww =0,
P = 0,01* P = 0,53" Peanay = 0,001*

Mpumitkn: P ., — BiporigHicTe i3 3acTocyBaHHAM Kputepito Kpyckana — Yonnica npu nopisHaHHI MiX cTagiamm
AP; P(W_,,,,_W) — B_ipori,QHicrb i3 3acTOCyBaHHAM Kpnrepifo Vl_‘nKOKCOHa — MaHHa — YiTHi; * — npy NopiBHAHHI 3a
cTarTio, BiKoM i cTyneHem komneHcauyii LU/l Ha pisunx ctagisx AP.
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Ta6nuys 9. Tests of Between-Subjects Effects gns oyiHku cniBBigHoweHHs APO J cupoBaTKu KpoBi,
cragii [P ta Bugy aHTuRiabeTUYHOro NiKyBaHHSs

» PiBeHb 3Ha4yLOCTi
“

P

Bup aHTngiabeTnyHoro nikyBaHHs

[P — Bua aHTMAia6eTUYHOro NiKyBaHHS
Mpumitka: F — Kputepin Diwepa.

O6roBopeHHs

V kiiHivHil aiabeTosorii i opTaaIbMoIIOrii 00roBOPIOETh-
cst posib APO J nipu 3axBoproBaHHsIX oueid, BUKIMKaHux LIJT
2-ro Tury i oxupinasam [12]. [Mokazano, mo piBHi APO J
MaJIi TeHACHIIIIO 10 HYDKYMX 3HAYCHb Y MiTeH i MimTiTKIB i3
LI 1-ro Tumy abo OXXMPiHHSIM, HETAaTUBHO KOPETIOBAIM 3
(yHKII€EI0O HUPOK TIpU niadbeTnuHiii Hedpomartii [13]. Po3-
rsnaeThest posib APO J sik aHTHanonTuyHoro gakropa il
npu (popMyBaHHi AiaOeTUYHOIO MaKyJIsIpHOIro HaOpsKy [14].
3 orsmy Ha BJIAcHI maHi momo KoHueHTtpatii APO J cupo-
BaTKU KpoBi y xBopux Ha LI 2-ro Tuy, ocoGJI1BO Bpas/iu-
BMMM MOXHA Ha3BaTH TaKi Ipynu nauieHTiB i3 /I P: yomoBiku
BiKOM > 65 pOKiB i XiHKM BiKoM < 65 poKiB, NmallieHTH Ha
npemnpoiidepatuBHiil ctagii AP, sxi npuitmaiotrs TII, Ta
MailieHTH Ha HenpostidepaTrBHil i TpotihepaTnBHIl cTamil
[P, 1110 oTpuMy10Th iHCYyJIiHOTepamnito. OKpeMo B HAIllUX 10-
CJIIDKEHHSIX MM BUBYAJIM ITOKAa3HUKM KoHLIeHTpaiii APO Jy
XBOpUX i3 JIP 3aj1€KHO Biz BULY aHTUIIaOETUUHOTO JIiIKYBaH-
HSI, OCKLJIBKM iHCYJIIHOTepalTisi, 3 OMHOTO OOKY, CITPaBJISIE IO~
3UTUBHUI e(EeKT Ha CTaH KOMIIEHCAllil BYTJIEBOTHOTO OOMiHY
Ta nepe6ir LI, a 3 inmoro — yepe3 IGF-1 (comatromenun),
1110 BUPOOJISIETHCS Y TEUiHIIi il BIUIMBOM iHCYJIiHY, YNUHUTD
MO3UTUBHMIT aHA0OJIIYHMIA e(DeKT i BIUIMBA€E Ha (HEO)BACKY-
JISIpU3alio ciTKiBKu oka [15]. [Toka3aHo BiporimHO OiTbIImit
(P <0,01) piBenb APO J cupoBaTku KpoBi y Mali€HTiB, 1110
npuiiMalots TII, mopiBusaHO 3 IT, MoXIMBO, 32 paxyHOK
MeH1Ioro yikomkeHHs ['Pb y it koroprti xsopux. Tak, nesi-
KMMU HAyKOBLISIMM Ha OCHOBI JIiTepaTypHUX JAHUX i BIACHUX
TOCJTIIKEHD 3pO0JIEHO BUCHOBOK I110/I0 IIUTOITPOTEKTOPHOT
pousi APO J: B eHioTeNanbHUX KIITUHAX CITKiBKM BiH BUKO-
Hye 3axucHy ¢yHkuito wist ['PB, Hamae HeliponpoTeKTOpHMIA
edexr, 3anobirae posiieruieHHIo Ta pyiiHyBaHHI0 [[BP. AB-
TOPH BKa3ylOTh, 110 Y MEPCIEKTUBI MOXIIMBE MiClIeBe 3a-
crocyBaHHst APO J nnst npodinakrrku ymkomkeHHst ['PB,
BukyimkaHoro LI 2-ro tumny [10]. OTpumaHi pe3yabTaT
JAI0Th MOXJIMBICTh TOBOpUTH Tpo yuacTb APO J y maroreHesi
niabeTUYHUX ypaxkeHb ciTKiBku (JIP) came i3 ypaxyBaHHSIM
dakTopiB nporpecyBanHsa J1P.

BucHOBKMU

1. Biporinna (P = 0,003) 3anexHicts Bmicty APO J Bin
cranii /IP BuHMKae npu ypaxyBaHHi (cTaHmapTu3allii) 3a
BUJIOM aHTUIa0ETUIHOTO JIiIKYBaHHSI.

2. Bik nmauieHTiB € OibII BILTMBOBUM YMHHUKOM IPO-
rpecyBanHs JIP i3 ypaxyBanusm konueHtpamnii APO J mmo-
piBHSIHO 3i craTTio, TepmiHoM LIJI Ta BMictom HbAlc.

KouduikT inTepeci. ABTOp 3asiBJISIE TIPO BiJICYTHICTb
KOHDIIIKTY iHTepeciB Ta BlIacHOI (DiHaHCOBOI 3alliKaBIeHO-
CTi ITpY MiATOTOBI JAHOI CTATTI.

6,141 0,003
24,716 < 0,001
11,457 < 0,001

Indopmanisa npo dinancyBaund. Ixepenom dbiHaHCy-
BaHHg € MO3 Ykpainu. Po6ota Oyna ¢parmentrom HJIP
3a HoMepoM nepxpeectpatiii 0119U003575 «Onrumizartist
NiarHOCTUKU, JIiIKyBaHHS Ta MPOMITaKTUKU PO3BUTKY Ne-
TeHepaTMBHMX Ta 3alajJbHUX 3aXBOPIOBAaHb OpraHy 30py»
kadenpu odranbmodorii Onecbkoro HallioHaJIbHOTO Me-
IUIHOro yHiBepcutety MO3 Ykpainu.
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Prognostic value of apolipoprotein J in assessing the risk of progression
of diabetic retinopathy depending on modifying factors

Abstract. Background. The chemokine apolipoprotein (APO) is a
significant factor influencing the state of the blood-retinal barrier;
determining its role in the pathogenesis of diabetic retinopathy
(DR) may assist in the prognostic assessment of the disease course.
This study aimed to evaluate the prognostic significance of APO J
in assessing the risk of DR progression depending on stage and
modifying factors. Materials and methods. The study was conducted
in 114 adults (212 eyes) with type 2 diabetes, their average age was
62.92 £ 3.90 years, duration of diabetes was 14.82 + 2.45 years, the
average HbAlc content was 9.20 £ 0.83 %. There were 27 partici-
pants with stage I DR, 54 with stage II DR, and 33 with stage 111
DR. Serum level of the chemokine APO J was determined using a
human APO J (clusterin) ELISA kit. Results. A significant increase
in serum APO J concentration (P = 0.003) was observed in patients
with type 2 diabetes — depending on the type of antidiabetic treat-

ment — as the condition progressed from the non-proliferative to
the proliferative stage of DR in the group receiving oral medication.
When comparing patients across DR stages, a significant decrease in
the concentration of this chemokine was found at both the non-pro-
liferative (P = 0.01) and proliferative (P = 0.001) stages of DR in the
group receiving injectable therapy. Two-factor regression analysis
(Tests of Between-Subjects Effects), standardized for the type of
antidiabetic treatment, revealed a significant association between
APO J levels and the stage of DR (P = 0.003). Conclusions. A signifi-
cant dependence of APO J content on the stage of DR (P = 0.003)
was found during standardization by the type of antidiabetic treat-
ment. The age of patients was a more influential modifying factor
for DR progression taking into account APO J.

Keywords: diabetic retinopathy; type 2 diabetes mellitus; apolipo-
protein J; risk factors; prognosis
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OCOOAUBOCTI NATOreHe3y 3CyBHOI AoedopmMmauii
TA KAiHIYHUM BUNAAOK BiAHOBA@HHS
30poBUX QYHKLIN Y AUTUHU

Pestome. Axkmyaavnicmo. B ymoeax nosnomacumabnoi giiinu ¢ Yipaini minno-euoyxoea mpaema (MBT) cmana
NOULUPEHOI0 NPUHUHON MANCKOI IHBANIOU3ayil K 8ilicbKk08020, MAK | UU8inbHo20 HaceaeHHs. OOHUM i3 HalicKaad-
Hiwux i npuxosanux yckaaouens MBT € mpasmamuuna onmuyna netiponamis. [lowkodicenns 6HympiuiHboKa-
HANbHO20 CeeMeHma 30p08020 Hepea ma 3cyeri degpopmauii (shear injury) Ha pieni peuwimuacmoi naacmuHKU cKkaepu
4acmo po36UBAOMbCS 3a GIOCYMHOCMI BUOUMUX AHAMOMIYHUX PYIHY8AHb OYHOR0 AOAYKA, W0 CYMMEBO YCKAAOHIOE
ce0€euacHy diacHoCMuKy ma noziputye 30posuil npoeHo3. Mema: namoghizionoeiuno 00rpyHmysamu MexaHizmu nep-
BUHHO020 MA 8MOPUHHORO KOHMY3IlIHO20 NOWKO00MICeHH S 30p068020 Hepea npu M BT (30kpema, Komnapmmenm-cun-
dpomy ma 3cyenux deghopmauiil AKCoHis) i npoOeMOHCMPY8amu peeeHepamopHuil NOMeHYian 30poeoi cucmemu
y dums4omy 8iui Ha npukaadi ychiwHoi Kainiunoi peadinimayii. Kainiunuil eunadox. Onucano 8unadox ycniuiHo2o
AikysanHs 13-piunoeo xaonuuka 3 Xapkosea, skuil 3a3Ha6 Maickoi KOHmMYy3ii 3a0Hb020 noACa 000X o4ell BHACAIO0K
MBT. Ilpu nepeunnomy oeas10i Ha 4—5-my o6y eocmpoma 30py cmarnosuna 0, 1—0,3. Bioznauanocs konueHmpuyHe
36YJUCEHHS NOAIE 30PY, MACUBHULL NPOMIHYUULL HAOPAK OUCKIE 30p08UX Hepsie | nepunaninapri cemopazii Ha mai
30epedceHuUx 3IHUMHUX peaKyiil. 3a OaHUMU MACHIMHO-PEe30HAHCHOI ma onmu4HOI KoeepeHmHoi momoepaii eepugi-
K08aHO supaxiceHuil pempooyav0apHuil Haopsak 6e3 po3pusy 6040KoH. [IpuzHauenHs KoMNAeKCHOI hamoeeHemUu4HoT
mepanii (cucmemri Kopmukocmepoiou, Helipo- ma pemuHonpomeKmopi) 00360AUA0 BUBCCIU AKCOHU 3i CMAHY
napabiosy. Yepes 2 micayi eocmpoma 30py sionosunacs do 0,8—0,9, noas 30py nosnicmio nHopmanizyeasucs. Ha
ouHOMY OHI cghopmyeanacs wimka 30Ha KoHiuHOI nepunaninaproi ampo@ii (1—2 Mm) sk namoeHOMOHIMHUI c1i0 ne-
pereceHoi 3¢yenoi deghopmauii mxanun. Bucnosku. Konmysiiina MBT 30po6oeo Hepea sumaeae HeeailHOi ypeeHMHOT
diaenocmuku (Komn romepra/onmu4na Koeepenmua momoepagis) i dugepenuiiiosaroeo nioxody. umsua 30posa
cucmema Mae 8UCOKY NAACMUMHICMb YUMOCKeNema aKkCorie ma eaacmu4HiCme peulimuacmoi n1acmuHKu, wo npu
CBOEUACHOMY NOUAMK) BUCOKOOO3HOI NPOMUHAOPSK080I Ma HeliponpomeKmopHoi mepanii 3abesneuye 000pomuicme
dyHKyioHanbHo20 040Ky (napabiosy) 6010KOH i 8UCOKULL Di6eHb BIOHOBAEHHS 30D).

KorouoBi ciioBa: minno-eubyxoea mpasma,; mpaemamuuHa OnmMuYHa Heliponamisi; 3CyeHa 0eghopmauis,; peuin -
yacma nAACMUHKA; KOMRAPMMeHM-CUHOpoM,; Oimu,; Hellponpomekxyis

Bctyn

IloBHOMacIiTaOHA BilfiHA B YKpaiHi paauKaabHO 3Mi-
HUJIa CTPYKTYPY HE TUIBKU BilICHKOBOI, aje il LIMBIIbHOT
Menu4Hoi goromoru. CbOrofaHi 30Ha ypakKeHHsI BUXOIUTh
JaJIeKo 3a MeXi JIiHii 00i10BOro 3iTKHEHHS: CUCTeMAaTUIHi
yaapu 0e3MUJTOTHUX JIiTaJIbHUX afapaTiB, KEpOBaHMX aBia-

00MO i OaTiCTUYHUX paKeT MepeTBOPUIN MUPHI YKPaTHChKi
MicCTa i cejla Ha 30HM ITiABUILEHOrO TPaBMAaTUIHOIO PU3H-
Ky. MinHo-BuOyxoBa TpaBma (MBT), 5K 11e He XaxJI1MBO
3BYYMTh, CTaja HOBOIO MOBCAKIEHHOIO PeabHICTIO s
LIMBUILHOTO HaceJIeHHsI. B emiteHTpi ypaxkeHHSI OTIUHSI-
I0ThCSI HAOUIBIN ypa3IuBi Ipyly — COJIIATH, TiTU Ta JTIOIU
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JiTHBOTO BiKy. Odranbpmosnoriuni Hacainku MBT xapakre-
PU3YIOTHCS KPaitHbOIO TOJIIMOP(MHICTIO Ta HelependavyyBa-
HICTIO, 4aCcTO MaHi(ecTyIoun sIK TsKKa IMOJIiTpaBMa opraHa
30py, 10 TIPU3BOAMUTE IO iHBaJiAM3allii Ta 6€3ITOBOPOTHOI
CIIiNOTHU. SIKIIO MOLIKOIKEeHHS IepeaHbOro BiApizKa oKa
€ KJIIHIYHO OYeBUIHUMU, TO MATOJIOTisI 3aIHBOTO TOJII0CA,
30KpeMa KOHTY3iliHi MOIIKOIXKEHHsI 30pOBOro HepBa, ya-
CTO 3aJIMIIAIOTHCS TTPUXOBAHOIO 3arpo3oto. TpaBMaTUYHa
ontnyHa Heviponartist (TOH) npu MBT 3naTHa po3BuBaTH-
cs1 6€3 BUIMMOTIO MOPYIIEHHS aHATOMIYHOI IIiJTiICHOCTI 04U~
HOTO 510J1yKa, 110 CYTTEBO YCKJIAHIOE CBOEYACHY MliarHOC-
TUKY Ta CTaBUTb IiJ1 3arp0O3y 30pOBUIA MMPOTHO3 MAIliEHTIB.

TOH € omHuM i3 HAMOIABII iIHBAIIIN3YIOUMX YCKIIAI-
HEHb 3aKPUTOI YePEMHO-MO3KOBOI Ta 1IEJIETTHO-JIUI[bOBOT
TpaBMU. 3a TaHUMH JIiTepaTypH, BOHA iaTHOCTYETHCS Y
0,7—2,5 % mocTpaxnaaux i TpaIUuLiiHO KJIACU(DiKYEThCS
Ha npamy Ta Heripsimy ¢opmu [6]. TIpsma TOH 3a3Buyait
€ HacJliIKkoM 0e3nmocepeHbOTO MeXaHiYHOTO KOHTAKTY:
po3ciueHHs a00 po3pUBY 30POBOr0 HEPBA TOCTPUMM KiCT-
KOBUMM yJIaMKaMU, CTOPOHHIMU TiJlaMUu 200 3MillleHUMU
¢parMeHTaMu MepeaoMy MpU KpaHioopOiTaTbHUX MO-
mkomkeHHsax [1, 12]. Llg dopma Bimpi3HAETHCSI MUTTE-
BUM HACTaHHSIM CJIiIMIOTYU Ta BKpPaii HECTIPUSTIMBUM 30pPO-
BuUM TiporHo3oMm. Hapmaku, HenpssiMma TOH po3BuBa€eThCs
BHACJIIIOK TPaHCJISIIl KIHETUIHOI eHepTil TYIIoTO yaapy
110 rojioBi 260 00IMYYI0 Yepe3 M’sIKi TKAHUMHU Ta KiCTKU
JIMIIEBOTO cKesleTa 6e3mocepeIHbO Ha CTPYKTYPH 30POBOTO
Hepsa [5]. [TincrynHicTe Henpsimoi TOH mosisirae B Tomy,
110 BTpaTa 30py MoXe MaHihecTyBaTu sIK oapasy Micis
TpaBMM, TakK i yepe3 KijJibKa TUXKHiIB a00 HaBiTh MicCsI1IiB
[4]. Takuii BinTepMiHOBaHU XapaKTep KIiHIYHUX MIPOSIBIB
4acTo MPU3BOJIMUTH JO Mi3HBOI TiarHOCTUKM i yIyLIEHHS
«30JIOTOTO BiKHa» 1J1s1 e(peKTUBHOTO JIIKYBaHHS. 3ajiex-
HO BiI JIOKaJTi3allil ImaToJIOTiYHOTO IIPOIIeCy IMOIIKOMKEHI
MOXYTb OYTM pi3Hi CETMEHTM 30POBOTO HEepBa: BHYTpilll-
HBOOYHU, BHYTPIIIHHOOPOiTaIbHUI, BHYTPIIIHHOKA-
HaJlbHUI a00 BHYTpillIHbOUepenHuii [4]. AHATOMIYHUMU
MNpPOBiAHMKAMU TYMOi TpaBMU BUCTYIAlOTh BEpXiBKa Op-
0iTi Ta 30poBuit KaHau [9]. besayMOBHO, MOMIKOMXKEHHS
opOiTaJIbHUX CTIHOK i BHYTPilLIHLOOPOiITaIbHI TeMaTOMU
CYTTEBO MiABUILYIOTh PU3UK TpaBMaTHU3allii HaBiTh 3aXU-
IIIEHOTO CBOEIO S-MomioHOI0 (POPMOIO OpOITAILHOTO Bil-
Iimy 3opoBoro Hepsa. [IpoTe y mux BUmagkax naToJI0riaHi
3MiHM aHATOMIYHO IIiJTICHOTO 30pOBOTO HEPBA 3yMOBJIEHI
MepeBaXKHO KacKaaoM BTOPUHHMX (PaKTOpPiB — TOCTpOIO
ilreMi€10, HApOCTAIOYMM HAOPSIKOM i 3aITyCKOM aIloIITO3y
ranrtio3Hux kiituH citkiBku (F’KC) [11].

Haii6inpim Bpa3IuBUM 10 HEIIPSIMOTO ITOIIKOMXKCHHS
TPaAULiifHO BBAXKAETHCS BHYTPIIlIHbOKAHAIbHUI CETMEHT,
JIe HEPB JKOPCTKO 3a(hiKCOBaHUI Y By3bKOMY KiCTKOBOMY Ty~
HeJti ToBXMHOI0 5—6 MM [7]. IIpoTe Ha 0coOIMBY yBary 3a-
CJIYTOBYE 11I€ OHAa KPUTUYHA 30HA — AUISIHKA PelliT4acTol
TUIACTUHKU CKJIEPU, 1€ 30POBUil HEpB Oe3MocepeTHbO BU-
XOIUTB i3 0UHOro s167ayKa. Came Ha LIbOMY PiBHI B MOMEHT
KOHTY3il BUHMKA€E TTIEPBUHHE TOIIKOIKEHHS, 3yMOBJICHE
3cyBHOIO Jedopmaittieto (shear injury). Pizke 3MmilieHHs
CITKiBKM Ta BHYTPIllIHLOOUYHUX CEPEAOBUII] BITHOCHO (hiK-
COBaHOTO CTOBOypa HepBa MPU3BOAUTH 10 MiKPOHAAPU-
BiB i KkputuuHoro 3cyBy akcoHiB I'KC. lleit MmexaHiuHMIt
CcTpec 3aIlycKa€e KacKaja IIporpaMoOBaHOI KIIITUHHOI CMEPTi,

BHacimok yoro noHan 80 % I'KC ruHe Bxe TPOTSATOM Tep-
woro Mmicsug [11]. Yenia 3a nepBUHHUM MOIIKOIXKEHHSIM
HEMUHYYe PO3BMBAETHCSI BTOpUHHE. BoHO peanisyeTbcs
yepe3 KOMIMPEeCiitHO-ilIeMiYHUI MeXaHi3M: POrpecyounii
HaOpsIK 30pOBOIo HEpBa y 3aMKHYTOMY MPOCTOPi (KiCTKOBO-
My KaHaji abo 000JIOHKaX) i pedIeKTOpHUI crla3M CyIuH
MiKPOLIMPKYJISITOPHOTO pyciia MPU3BOASITh 10 KPUTUYHOL
iImeMii BOJIOKOH, sIKi IIle 30epeTiv XKUTTE3aTHICTh [11].
Po3yMiHHSI IMX TOHKUX MaTODi3i0N0TiYHUX MeXaHi3MiB
CTaJI0 OCHOBOIO JUJISI CTBOPEHHS €KCIIePUMEHTATIbHUX TBA-
punHHUX Monaeneit TOH, siki 1o3BOJISIIOTH IeTaIbHO BUBYATH
IMHaMIKy HelipoaereHepallii Ta IIIyKaTyd HOBIi IIUISIXW Heli-
porporexii [3].

OCo6AUBOCTI NOLLKOAXEHHS
30pPOBOro Hepsd
Y BHYTPILUHbOKOHAABHOMY CErMeHTi

[MoikomKkeHHs 30pOBOTro HEPBa B ONTUYHOMY KaHalli €
BKpait HeOe3MMeUHUM IaTOJOriYHUM CTaHOM, 110 Haityac-
Tillle BUHUKA€E BHACJIOK TSKKOI UepermHO-MO3KOBO1 ab0
MBT (3annst TOH) [2]. F'onoBHa aHaTOMiYyHA OCOOIMBICTD
11i€1 30HU TOJISITAE B TOMY, 1110 KiCTKOBUIA KaHAJT € By3bKUM
i aGCOJIIOTHO HEEJACTUYHUM IPOCTOPOM. Y HbOMY HEPB
LIITBHO 3POIIEHMI i3 TBEPI0IO MO3KOBOIO 000JIOHKOIO, TOX
HaBiTh MiHIMaJIbHUIT HAOpsIK a00 remMatoma NPU3BOJSITh
10 KPUTUYHOTO CTUCKAHHS (KOMIIpecii) BOJJOKOH, TOCTPOi
ilremii Ta IMBUAKOI, 94aCTO HEOOOPOTHOI BTpaTH 30py. Ho-
CJIIXYIOUM HACTIIKY 3aKPUTOI YePEITHO-MO3KOBOI TPaBMHU,
M.R. Crompton BUSIBUB KPOBOBWJIMBU B 00OJIOHKY 30pO-
BOro HepBa y 83 % BUMNAnKiB, Yy HEPBOBUIA iHTEPCTULII — Y
36 %, ieMiuHMiT HEKPO3 y BHYTPIilIHbOKAHAIBHUX i BHY-
TpillTHbOUEpeTHUX cerMeHTax — y 44 % 3i 174 momepiux
MalieHxTiB [2].

KirrouoBi matodiziooriyHi 0coOIMBOCTI IILOTO THUITY
ypaXKeHHsI BKJIIOYAIOTh Taki YMHHUKH [10, 12]:

1) XKOpCTKy aHaTOMIUHY (hiKcallifo Ta BiICyTHICTb aMOp-
TH3auii. B onTuuHOMY KaHasi 30poBuii HepB 3ahiKCOBaHMI
HepyxoMo. Ha BinMmiHy Bim opOiTaabHOI YaCTUHM, 1€ HEPB
Mae S-TiofiOHMI BUTHH i 3a1mac X0y, TYT BiH M030aBIeHU I
Oyab-sIKOi pyXJIMBOCTi. Byab-siKe 3MillleHHST KiCTKOBUX CTi-
HOK, HaOpsIK a00 KPOBOBWJIMB Y MixKOOOJIOHKOBUI IIPOCTIpP
30pOBOI0 HEpBa MUTTEBO MPU3BOJISATH 10 MEXaHIYHOTO PO3-
JIABJIIOBAHHST HEPBOBUX BOJIOKOH;

2) CUHAPOM 3aMKHEHOTO TPOCTOpPY (BHYTPIllIHbOKA-
HaJIbHUM KOMITAPTMEHT-CUHAPOM ). OCKiIbKY CTIHKM KaHa-
JIy € KiCTKOBUMU Ta He3[aTHi 0 pO3LIMPEHHS], BAHUKHEHHS
HaOpsIKy a0 reMaTOMM BCePeArHi TYHeJI0 MPU3BOAUTh 10
CTPiMKOTO 3pOCTaHHSI TKAHUHHOTO TUCKY. BHacimok 1150ro
KamiJisipy Ta CyaAWHU, 1110 XUBJISITb HEPB, TTOBHICTIO TIepe-
TUCKAIOThCSI, BUKJIMKAIOUM TOCTPU iHpapKT (ileMidHuit
HEKpPO3) 30POBOTr0 HEPBA;

3) npuxoBaHy MEePBUHHY KJIiHIiYHY KapTUHY. Y Tepiiri
IHi (i HaBiTh TUXKHI) TTiCTIST TPABMM TTifl Yac OTJISILy OYHOTO
nHa (odTalbMOCKOITii) AucK 30poBoro Hepsa ([I3H) Bu-
misigae abCOMOTHO 3[I0POBUM, POXKEBUM i 3 UiITKUMU Me-
xamu. Lle 3yMOBJIEHO TUM, 1110 BOTHUILIE MOIIKOIKEHHS
po3TalloBaHe PeTpoOyIb0apHO — HAJeKO 3a MeXXaMU O4-
Horo sg0yKa. O3HaK1 BUCXiTHOI aTpodii (mekonoparlist abo
3oninHeHHs JA3H) 3’gaBnsgioThes nuiie yepe3 3—6 THXKHIB,
KOJIM MPOBiIHI BOJIOKHA BXXe 0€3[MOBOPOTHO 3arMHYJIN;
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4) edekt «HOXULB» (cuHApoM [Ipiopi/shear injury).
[1pu ynapi B OisiHKY jJiob6a a60 BWIMILI (HANpUKJIIAm, i/
yac BUOYXY UM MadiHHs) KiHeTUIHA eHepTisl (OKyCYEThC i
nepenaeTbest 6e3MmocepeHbO Ha CTIHKY ONTUYHOTO KaHay.
KicTKOBi CTpyKTypy MOXYTh 3a7IUINATACS HEMOIIKOMIXKE -
HUMU (HempsiMa TpaBma), IIpOTe HEPB yCepenuHi KaHaly
3a3Ha€ KPUTUYHOIO CTPYCy ab0 MiKpOpO3pMBiB BOJOKOH
yepe3 BeKTOPHE 3MillleHHSI TKAHUH.

KUTiHiYHI CMMIITOMHU YpaXkeHHS BHYTPillTHbOKAHAJTBHOTO
CcerMeHTa:

1. PamrroBe i 3HaYHe 3HMKEHHS TOCTPOTHU 30py (axX IO
MOBHOI CJIIMOTH), 110 BUHUKAE O6€e3M0CcepeIHbO B MOMEHT
TpaBMU 200 TTPOTPECYE MPOTIATOM KiJIbKOX TOIUH.

2. BigHocHuii acdepeHTHU 3iHMYHUI nedeKT (heHoMeH
Mapkyca ['yanHa): mpsiMa peakirist ypakeHOTo oKa Ha CBITJIO
MJIsIBa 200 MOBHICTIO BifICYTHSI (3iHULISI HE 3BYKYEThCS IIPU
OCBITJIEHHI), IPOTE CIIBAPYXKHS peaxilis (3BY>KE€HHS ypa-
>KEHOT 3iHU1Ii TPU OCBITJIEHHI 3[I0pPOBOTO OKa) 3aJIUIIAETHCS
30epeXkeHOI0.

3. Bupaxeni nedeKTy MoJiiB 30py y BUTJISIOI aOCOIIOT-
HMX/BiTHOCHUX CKOTOM 200 Pi3KOro KOHLEHTPUYHOTO 3BY-
JKEHHS MEX.

4. CyTTeBe MOpYILIEHHS KOJIIPHOTO CIIPUAHSTTS (Tepe-
BaXKHO Y YePBOHO-3€JICHOMY CIIEKTpi).

BHacnigok mepBMHHOrO MOIMIKOAXKEHHS BHYTPIllI-
HbOKAHAJIbHUI CEIMEHT 30pOBOI0 HEPBA € HaA3BUYANHO
CXUJIBHUM JI0 PO3BUTKY BTOPMHHUX TMATOJOTIYHUX 3MiH.
3aMKHYTHUIi MPOCTIp KiCTKOBOTO TYHEJIO POOUTD 110 30HY
KPUTHUYHOIO JUISI PO3BUTKY HAOPSIKY Ta MiKpOreMaToM, 110
HEeMMHYYe TTPU3BOIUTE 0 IPOrpecyrodoi imeMii Ta popmy-
BaHHS KOMIIAPTMEHT-CUHIPOMY.

Oco0mmBocTi giarHocTHKY Ta JiKyBanug [8, 10].

1. Ipioputet KT nepen MPT nipu roctpiii TpaBmi. KT 3
TOHKUMU 3pizamu (1o 1 MM) 30HM OpOIT Ta OCHOBU Yepera
€ 30JIOTUM CTaHAapToM obcTexeHHsl. BoHa no3BoJisie Be-
pudikyBaTH MiKpOTPIIIMHY CTiHOK ONTUYHOTO KaHAaly Ta
HasIBHICTb KiCTKOBMX YJIaMKiB, 1110 3/IaBJIIOIOTh HEPB i 4aCTO
He Bi3yasizytoTbcst Ha MPT.

2. ®akTop vacy. 3arubeb aKCOHIB B YMOBaX TOTATbHOT
ilemii Ta KoMIpecii BinoyBaeTbes cTpiMKO. BikHo Tepare-
BTUYHUX MOXJIMBOCTE OOMEXEeHe MepiuIMMy roquHaMu abo
00aMU 3 MOMEHTY TPaBMHU.

3. MenukaMeHTO3Ha JIeKOMIIpeCis. 3aCTOCOBYIOTh He-
raifHe CICTEeMHe BBEICHHSI HaIBUCOKMX J103 KOPTUKOCTEPO-
iniB (MyJIbC-Teparis MeTUINIPEAHI30JI0HOM) IS IIIBUIKOTO
KyIipyBaHHS HaOpsIKy, 3MEHILIEHHS CIIa3My CYIMH i 3HU-
JKEHHSI TUCKY BCepeIrHi KiCTKOBOIO KaHay.

4. Xipypriuna gexomrpecis. SAxkiro 3a nanumu KT min-
TBEPIKEHO MEPETOM CTIHOK KaHaJTy 3i 3MillIEHHSIM KiCTKO-
BUX YJIaMKiB 200 SIKIII0O MaCMBHA MeAUKAMEHTO3Ha Teparlist
He Ja€e KJIiHIYHOTO e(heKTy, EHIOCKOMIYHUM TpaHCHa3alb-
HUM a00 TpaHCKpaHiaJbHUM IIUISIXOM BUKOHYIOTb Xipyp-
TiYHEe PO3KPUTTSI ONITUYHOTO KaHaIy JUIsl PeBi3ii Ta 1eKoM-
npecii HepBa.

Takum YMHOM, TTIOIIKOKEHHST 30pOBOTO HEPBA Y BHY-
TPIlTHbOKAHAJILHOMY CEIMEHTI € YPIeHTHOIO HeiipoodTaib-
MOJIOTiYHOIO MaToorielo. Moro ronosHa HeGe3neka moss-
ra€ y IpMuxoBaHOMY PO3BUTKY HEOOOPOTHOI illleMii HepBa y
BY3bKOMY KiCTKOBOMY ITPOCTOpI Ha TJIi IOYaTKOBO HE3MiHe-
HOI 0 TAJIbBMOCKOITIYHOI KAPTMHHU OYHOTO JTHA.

NaromopPoAoriyHi o0COOBAUBOCTI
3CYBHOrO MOLUIKOAXKEHHS HO PiBHi
pPeLiT4acToi NAACTUHKN

3cyBHE TOIIKOXKEHHS (Shear injury) 30pOBOTO HEp-
Ba Ha piBHi pelliTyacToi MIacTUHKU (lamina cribrosa) €
crieniYHUM BUIOM TOCTPOi MeXaHi4YHOI TpaBMH, IO
BUHMKAE BHACIIAOK Pi3KOro NMPpUCKOPEHHs abo rajbMy-
BaHHS TOJIOBU (30KpemMa, Ipu MiHHO-BUOYXOBHUX IPOILIe-
cax, MaliHHSIX UM aBTOAOPOXHIX KatacTpodax). ['onoBHa
aHaTOMiYHA OCOOJMBICTD 1Ii€l 30HU IIOJISITAE B TOMY, IIIO
caMe TYT 30pOBUIi HEPB MEePEXOAUTH i3 BiTHOCHO PyXJIMBO-
ro cepeoBUIlla OYHOTO SI0J1yKa Y )KOPCTKO 3adiKCOBAHUA
ckiepanbHuit KaHai. [1ix yac kiHeTUuHOTO yaapy BUHUKAE
edexT 3pizaHHs 200 epeKpyyyBaHHSI, SKUI MPU3BOAUTH
IO MIKPOCTPYKTYPHOTO MONIIKO/IXXKEHHSI aKCOHIB (HEPBO-
BUX BOJIOKOH) i KaITiJIsIpiB 6€3MocepeHbO y MiCIli IXHbOTO
BUXxoay 3 oka. KputuuHe 3HaueHHS pelIiT4acToi miac-
TUHKU SIK 30HW HallMEHIIIOTO OMOpY 3yMOBJIEHE TAKMMU
daxkTopamu:

1) rpami€eHTOM pYXJIMBOCTI Ta TUCKY Ha MeXi cepeno-
BuIll. PenriTyacTta rjiacTMHKa € CUTOIOIiOHOIO CTPYKTY-
pOIO CKJIEpHU, KPi3b MiKPOOTBOPH SIKOI MTPOXOASTH MyUYKH
30pOBOTro HepBa. BoHa BUCTyIIa€ aHATOMIYHOIO MEXEI0 MixX
BMCOKHM BHYTPIllTHBOOYHUM TUCKOM i 3HAUHO HUKYUM pe-
TpoOyIbOApHUM TUCKOM. BHYTpillTHbOOUHA YacTHHA HEpBa
3MILLLYETHCS CUHXPOHHO 3 PYXOM OYHOTIO 5I0J1yKa, TOMdi SIK
3a MeXaMM PelliT4acTol TIaCTUHKNA HEePB MOKPUBAETHCS
MO3KOBUMM O0O0JIOHKAMU Ta (PiKCYETHCS y peTpoOyabbap-
Hili KIiTKoBUHI. [1pu pizkomy iHepLiliHOMY pyci TOJIOBA
O4YHe SI0JTYKO 3MIlIlyEThCSI IBUIIIE, HixK peTpoOyIb0apHUii
BiIIia HepBa, 1110 BUKJIMKAE BEKTOPHY dedopMallilo 3CyBY
(shear force) Ha MeXi IIUX TBOX 30H, JIECTPYKIIiI0 aKCOHIB i
¢okanbHy IeMieiHi3allilo BOJOKOH;

2) TiCTOJIOTIYHMM IIEPEXOI0M CTPYKTYPH BOJIOKOH. CamMe
Ha piBHI peliTyacTol MIacCTUHKKU O0e3Mi€TiHOBI BOJOKHA
CITKIBKM MOYMHAIOTh MOKPUBATUCS Mi€JTIHOBOIO O0OJIOH-
KOI0, SIKy CUHTE3YIOTb ojlironeHapouunTu. Lleit nmepexin ToH-
KMX 0€3Mi€TiHOBUX aKCOHIB Y 3HAYHO TOBCTIIIli Mi€IiHi30-
BaHi BOJIOKHA CTBOPIOE Pi3KY 3MiHY IIiIIbHOCTI TKAHUHU.
O3HaueHa ricToJIoTiYHa MeXa € CTPYKTYPHO KPUXKOIO Ta
HaNOLIBII BPa3IMBOIO 10 AMHAMIYHMX Oe(opMalliil Ha 3CyB
i BIUIMBOM BMOYXOBO1 XBUIIi.

KAiHIKO-AIOQrHOCTUYHI OCOBGAMBOCTI
e TepGI'IeBTVI‘-IHVIVI MeHe A XKMEeHT

Ha BinMmiHy Bin ypaXeHb Yy BHYTPilllHbOKAHAaJTbHOMY
CerMEeHTi, TpaBMa Ha piBHi pelliTyacToi MIACTUHKU JIO-
KajlizoBaHa 0e3rocepeaHbo Oifist 3aAHBOTO TOJI0Cca OKa,
1110 KapaAWHAJIBHO 3MIiHIOE KJIiHIYHY KapTUHY Ta MOJIETLIYE
MepBUHHY Bidyamizauiro [2, 12]:

1. MuTtTeBa Ta rmmboka BTparta 30py. Uepe3 MacuBHY
MeXaHiuHYy JEeCTPYKIIil0 MPOBiIHUX LIJISXiB TOCTPOTA 30py
3a3BMYAll 3HWKYETHCS 110 TIOBHOI cilinotu (amaurosis) abo
PiBHSI CBIiTJIOBiTUYTTSI O€3MOCcepeIHLO B MOMEHT TPABMU.

2. PanHi maTorHOMOHIYHI 3MiHM Ha 0O9YHOMY IHi. [1po-
TSTOM MEePIIUX TOAWH TiCas KOHTY3ii CIiocTepiraeTbCs
BUpaxXeHuil npomuHyuuit Habpsak JI3H. XapakrepHoio
03HAKOIO € LITPUXOMOAIOHI a00 moayM’simoaioHi nepu-
NnariJisipHi KPOBOBWJIMBU Ha CAMOMY JUCKY Ta HaBKOJIO
HBOTO, IO BUHMKAIOTh BHACIZOK PO3PUBY KamiJISAPiB i
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IpiOHMX TiIOK HEHTPAJIbHUX CYIWH CiTKiBKM 4epe3 CUIY
3cyBy. [Ipu nmoBHOMY BinpuBi (agyabcii) HepBa MOXe Bi-
3yaizyBaTucs e(peKT «3anagaHHs» ado peTpakilii TKaHUH
JMcKa Ha3aj B opoiTy.

3. Pi3ko mMo3uTUBHUI BiZHOCHUI adepeHTHUN 3i-
HuuHuit nedekr (peHomen Mapkyca ['yHHa). YpaxeHe
OKO MPakTUYHO HE pearye Ha mpsiMe CBITJIO0, aje 30epirae
CHIBIPYKHIO PEaKIIilO.

OCo6AUBOCTI AiIQrHOCTUKU

1. OdranbMocKOIist i ONTUYHA KOTepeHTHA TOMOTpa-
¢is (OKT) € 3010TUM CTaHAAPTOM, OCKiJIbKU BOTHMIIE
ypaxkeHHsI IOCTYITHE [UIsl TpsSiMOTo onTuyHoro orsiay. OKT
JTO3BOJISIE IETATBHO i TTOIIAPOBO OLIIHUTH CTYMiHb 1€CTPYK-
il penriTyacToi MIacTUHKMU, apXiTeKTOHIKY HelpopeTu-
HaJIbHOTO TTOSICKa Ta IMHAMiKy HaOPSIKY.

2. MPT op0iT BUCOKOI pO3IiIbHOI 3MaTHOCTI 103BOJISIE
BUSIBUTH MOTOBILEHHS a00 po3pWB 000JIOHOK HepBa 0e3-
MOCepenHbO Y MiClli Ioro BXOIKEHHS B CKJIEpY, a TaKOX
HasIBHICTb TeMaTOMMU B ITiH000JI0HKOBOMY (CybapaxHoinalb-
HOMY) MPOCTOPi.

3. V3] ounoro si0nyka (B-ckanyBaHHS) € He3aMiH-
HHUM METOJOM JJIsI MiITBEPJXKEHHS a00 BUKIIIOUCHHS
aBYJIbCii 30pOBOro HepBa y BUIMaaKaX, KOJIU ONTUYHI ce-
penoBuilla oka (KpUILITAJIUK, CKIOMOIiOHE TiJIO) CTAalOTh
HEeIIPO30pUMHU Yepe3 CYNyTHili MaCUBHUI KPOBOBUJIUB
(reMmo(dTanbpMm).

AiKyBOHHS TQ NPOrHo3

[TporHo3 npu KJIaCMYHUX 3CYBHUX MOIIKOIKEHHSIX Ha
LIbOMY PiBHi TpaaMILiifHO BBaXKA€ThCsI BKpail HECIIPUSI TN~
BUM, OCKIJIbKM PO3ipBaHi aKCOHU LIEHTPaJIbHOI HEPBOBOT
CUCTEMMU He 3[IaTHi 10 CIIOHTAHHOI pereHepartii.

1. MenukameHnTo3Ha Tepartris. [1pu3HaueHHS crucTeM-
HUX KOPTUKOCTEPOI/IiB CIIPSIMOBaHE MEePEeBakHO Ha IIBUIKE
KyIipyBaHHSI BTOPMHHOI'O HAOPSIKY, ITOJIIMIIIEHHS MiKpO-
LIUMPKYJISILIT Ta 30€peXkeHHsT TUX TTPOBITHUX BOJIOKOH, SIKi
3a3HalI Jiniile (yHKIiOHaJIbHOro CTpycy (mapabiosy), a
He aHaToMiuHOTO po3puBy. [IpoTe ii eheKTUBHICTH TIpU
MOBHUX aHATOMIYHHUX 3CYBaX € CYTTEBO HUXYOIO, HiX MPU
KOMITPECiifHUX MpolLiecax B ONTUYHOMY KaHaJi.

2. XipypriuHe JiKyBaHHS Ha piBHi pellliTyacToi rac-
TUHKU HE TTPOBOIMUTHCS, OCKIJIBKM TYT HEMAE MOXJIUBOCTI
BUKOHATH KiCTKOBY JI€KOMIIPECito a00 MPOBECTU MiKPOXi-
pypriuHe 311KMBaHHS PO3ipBaHUX aKCOHIB.

IIpoTe KOXHa TpaBMa B yMOBax peajbHOI MiHHO-BHU-
OyXOBOI aTaku € iHAMBiAyaJbHOIO, & PereHePaTOPHUIA TTO-
TEeHIIiaJl OpTaHi3My, OCOOJIMBO B AUTSIYOMY Billi, 3MaTHUI
CIIPOCTOBYBATH HAUTipIIi KITiHIYHI MporHo3u. Ha miaTsep-
IKeHHS 1IIbOTO HaBOAMMO YHiKalIbHe KJIiHIYHE CIIocTepe-
JKEeHHS 3 TOocBiny Kadeapu odTaabMoiorii XapKiBCbKOTO
HauioHaJbHOro MeauyHoro yHiBepcuteTy Ta KHIT «Micbka
KJIiHiyHa 6araTomnpodinbHa ikapHs No 17» XMP (srikapHst
iM. mpod. JI.JI. I'ipiimana, M. XapkiB).

KAiHiYHe crnocTepe)XeHHs.

IlamienT: xyomuuk, 13 pokiB. AHaMHe3: JOCTaBICHUI 10
crieniaiizoBaHol KJIiHIKKM M. XapKoBa TIicJIs TepeHeceHoT
MBT, nonitpaBMu Ta TSXKOi aKybapoTpaBMU BHACIiIOK
BOPOKOT0 00CTpiTy 3KUTI0BKUX KBapTajiB. [lepiti 3—4 nodu

ITiCJIST TIOpaHeHHS ITalliEHT ITepeOyBaB Ha eTalli 3araJbHOl
crabiyi3alii Ta iIHTEHCUBHOTO JIIKyBaHHS Y BiZUTIJIEHH] HEMl-
poxipyprii. ODTaTbMOJOTIYHMIA OTJISIA IMIPOBEACHO TiIbKK
Ha 4—5-Ty 100y ITiC/ISI TpPaBMU.

IlepBunnuii oraabMooriyHmii cTaTyc:

1. TocTpoTa 30py 3HMKeHa Ha 00ox ouax. VOD — 0,1;
VOS — 0,3, He KOPUTYEThCSI.

2. Tlons 30py — BUpaxkeHe KOHUEHTPUYHE 3BYXKEHHS
MEX ITO0JIiB 30py Ha 000X OYax.

3. OxkopyxoBuii amapaT — pyxu OYHUX SI0IyK 30epexkeHi
B IIOBHOMY 00CSI31.

4. 3innyHi peakuii — npsMa i CriBAPYXHS peakilii 3i-
HUIIb Ha CBITJIO 30epeXkeHi, SIBHOTO BiTHOCHOTO ahepeHT-
HOTO 3iHUYHOTO JeheKTy He BUSIBJICHO.

5. TonomeTpia — BHyTpimHBboOYHUI THCK (BOT) B
Mexax BikoBoi Hopmu (TOD — 16 MM pr.cT.; TOS — 17 MM
PT.CT.) Ha 000X OYax.

6. OdraabMockomniss — Ha OYHOMY JTHi 000X oueii Bi3y-
ajizyBaBcs BUpaXkeHUIi mpoMiHyuuii Haopsk JA3H, 3maza-
HicTb ix KoHTYpiB. 1o mepudepii JI3H BuzHavammcs MHo-
JKUHHI MepunaniisipHi KpOBOBUJIUBU (remoparii) pizHoi
iHTeHcuBHOCTI. KiliHiuHa KapTHa cCUMYJIIOBajia 4aCTKOBE
potauiiiHe 3mimeHHs JI3H.

7. InmcrpymentanbHi nociaimkenna. OKT minrBepania
HasIBHICTh BUPaXXeHOTo HaOpPsIKy 30poBoro HepBa. MPT
OpOIT (IpoBeNeHHSI B HEMpOXipyprivyHOMY CTallioHapi) He
BUSIBUJIa O3HAK AaHATOMIYHOI'O PO3PUBY UM MEPEPUBY 1Ii-
JIICHOCTi 30pOBOTO HepBa, nMpote 3acdikcyBaia CyTTEBUI
HaOpsK Ta iHQUIBTpallilo 10ro TKaHMH 0e3mocepenHbO B
MiCIIi BUXO/Y 3 OUHOTO sI0JTyKa B 000X 04ax, a TAKOXK O3HaKU
Haopsaky JI3H.

JlikyBanHs Ta AuHamika cnocrepexenns. [lamieHrty
OyJ10 MIPU3HAYEHO KypPC KOMILUIEKCHOI MaTOreHeTUYHO1
Teparii, IKa BKJI09aja CUCTEMHI KOPTUKOCTEPpOinu (st
HeraifHOTO KymnipyBaHHSI TPaBMaTUUYHOIO HAOPSIKY Ta Cy-
NUHHOTO CIa3My), a TAKOX TapreTHi Helipo- Ta peTUHO-
MPOTEKTOPH.

Yepes 2 Micslli mic/st movaTKy JIiKyBaHHS BiI3HauyeHO
KOJIOCAJIbHY MO3UTHUBHY JAMHAMIKY 3 MPaKTUYHO TTOBHUM
BiIHOBJIEHHSIM 30pOBUX (DYHKIIIHA:

1. Toctpora 30py nigBuinuiacs 1o 0,8 y mpaBomy olli Ta
1o 0,9 y niBomy.

2. Ilons 30py. IloBHE BimHOBIIEHHS IepUdEPUIHUX
MeX, KOHIIEHTPUYHI 0OMEXEeHHSI Ta CKOTOMHU TTOBHICTIO
BiICYTHI. € 03HaKU PO3IIMPEHHS CJIIMOI MISIMU.

3. Odranbmockonia B quHamini. Haopsik JI3H nosHi-
CTIO perpecyBaB, KPOBOBWIMBU PO3CMOKTaIUC. TKaHMHA
IMCKiB HaOya 3BUYAifHOTO OJIiT0-pOKEBOTO KOJbOPY, iXHi
KOHTYPM CTajJy YiTKMMM, ajie 30pOBUI HEpB MaB TaKUil
BUIJISIA, HiOM 3MillIeHWI BIJIMO OYHOTO SI0JTyKa.

4. TlaTorHomoHiynmii HacainoK TpaBmu. [1o BchoMy me-
puMeTpy 000X 30pOBUX HEPBIB cchopMyBaiacs UiTka, CTilika
30HA KOHIYHOI NMepUnarnijsspHoi aTpodil cBiTI0-KOpUYHE-
BOTO KOJIbOPY IIMPUHOIO Bif 1 10 2 MM.

IIpu cxanyBanHi I3H mo BchoMy mepumeTpy Bizy-
aJli3yeThCS YiTKO BiMEXXOBaHa, CTiliKa 30Ha IepuIialti-
JISIpPHOI XOpiopeTHUHaJbHOI aTpodii (BiamoBimae KaiHiYHiA
OeTa-/ramma-30Hi arpodii) 3aBmmpiiku Bia 1,0 o 2,0 mm,
110 MAa€ KOHIYHUN Mpodiab 3i 3MillleHHSIM 10 CKJIepasib-
HOTO KiJIbL. Y 30HI aTpo@ii Bin3HAYa€THCI CTOHIICHHS
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MIrMEHTHOTO EITiTeIiI0 CITKiBKM Ta XopiokamiaspiB. Oro-
JIEHHS TiJIerioro KoMruiekca «MmeMbpatna bpyxa — ckiie-
pa» Ta CTOHIIEHHS IIapy PeTUHAJTLHUX HEPBOBUX BOJIOKOH
(RNFL), xomrmuiekcy 'KC Ha uiit ginsgHii. ApxiTekTo-
HiKa IIapiB CiTKiBKM 3a MexXXaMM 30HU aTpodii BiTHOCHO
30epexeHa. Exckanaiist JI3H minka, HeiipopeTnHanbHMI
nosicoK nudepeHIioeTbes. [1podinb MakyasipHOi 30HU
0e3 0CO0IMBOCTE.

NaTtodisioAOriYHMN AHAAI3
KAIHIYHOro CNOCTepPEeXXEeHHSs

Hapenenuit KiiHiYHUI BUITaIOK HAOYHO ITiATBEPIKYE
KiJTbKa HalBaXJIMBIIIUX TEOPETUYHUX ACTIEKTIB KOHTY3ili-
Hoi MBT 30poBoro HepBa y aiTeit, 1I€MOHCTPYIOUM KOH-
TpacT MK pyiHiBHOIO CHJIOIO BUOYXY Ta BUCOKMM KOMIIEH-
CaTOPHUM MOTEHIIiaJIoM MOJIOIOTO OPraHi3My.

1o BinOyBanocs Ha ouHoMy nHi mauieHTa? [1pu TsokKii
KOHTY3ii 3aIHbOTO T0JII0Ca OKa MepBUHHA 0(TaTbMOCKO-
MiyHa KapTUHA «3MillleHHs» HepBa a00 oro auckKa 3a3Bu-
yail 3yMOBJIEHa TpbOMa MapajieIbHUMU MpoliecaMu, sKi
MaKpOCKOITIYHO iMiTYIOTh IE€CTPYKILil0, aje 3aJullaloTh
IIIAaHC Ha BiMHOBJIEHHS (DYHKIIINA:

1) cyOkiHiUHOIO JIOKcalli€elo (MiKpO3MillleHHSIM) Y
CKJIEpaJIbHOMY KijIbIli 0€3 aHATOMiYHOIro po3puBy. TKa-
HUHHI CTPYKTYPH Yy JIiT€ii MalOTh BUCOKY €JIaCTUUHICTb. Y
MOMEHT BIUIMBY BUOYXOBOI XBWJIi BUHUK KPUTUIYHUI BEKTOP
HaTATy, BHacligok Jyoro [I3H pa3om i3 nepunamiisspHoo
CiTKiBKOIO 3a3HaB KOPOTKOYACHOI'O 3MilllEHHS Ta poTallii.
IIpoTe 3aBOsIKM THYYKOCTi IUTSIYOL PeIliTYaCcTOl INIACTUHKI
AaKCOHMU JIMIIIE MePEPO3TATHYJIUCS, ajle YHUKHYJIM aHaTOMiu-
HOTO MEepPepuUBY;

2) MAaCMBHUM aCUMETPUYHUM MEPUTIATIUIIPHUM Ha-
OpsikoM i remoparieto. IloTyXXKHUI rigzpoauHaMiyHUNA
yaap BUKJIWKAB JIOKAJbHE BiflllapyBaHHS Ta 3MillleHHS
mapiB ciTKiBkU 6e3nocepeaHbo Oins1 kpato A3 H, o cy-
MPOBOMIXKYBAJIOCS PO3pUBAMU IPiOHUX MEPUITAITISIPHUX
KamijisipiB i TJIOK HEHTPaJIbHUX CYIMH CiTKiBKU. OdTanb-
MOCKOITIYHO 11€ CTBOPIOBAJIO MOMUJIKOBY KapTUHY TOTO,
HiOM Bech OMCK «3’iXaB» yOiK Ha TJIi BUpakeHOI IPOMi-
HEeHIIii;

3) hbopMyBaHHSIM 30HU KOHIYHOI ITepUIIAITIJIIPHOI aTPO-
ii. [TosiBa CTIKOTO CBITJIIO-KOPUYHEBOTO KiJIbIIS 3aBIIIM-
puku 1—2 mMm o iepumetpy A3H yepes nBa micsili € kiia-
CUYHMM HaCJTiIKOM MepeHeceHO1 3cyBHOI nedopmarttii (shear
injury). Lle 30Ha, 1e B MOME@HT MaKCHMaJIbHOTI'O HATSTy TKa-
HUH TIiJ] Yac BUOYXY BinOysocs TOKaJIbHE BigllapyBaHHs Ta
peakTHBHA MirMeHTHA JereHepallis peTUHAIbHOTO MirMeHT-
HOTO eTiTeilo i xopiokarminsipiB. BomHo4ac 30epexxeHHs
yitkux Mex [A3H i iioro 3BMuaitHOro Kojbopy IOBOJIUTb,
1110 OCHOBHMI LIEHTPAJIbHUI ITy4OK aKCOHIB YCIIIITHO 30epir
CBOIO 1[iJTiICHICTb.

Dakmopu ycniuiHo2o i0HoeAeHHs 30posux GyHkuiil. T1o-
BepHeHHsI roctpoTu 30py 3 0,1 10 0,9 Ta MoBHE BiTHOBIEHHST
MEX MOJIiB 30py CTAJI0O MOXJIUBUM 3aBASIKU MTOETHAHHIO
CBOEYACHOI Tepallii 1 YHiKaJIbHUX BiKOBUX OCOOJMBOCTE
naiieHTa, sIK-0T;

1. «OrnyieHHs» BOJIOKOH 3aMiCTh po3puBy (11apadios).
306epexXeHHs 3IHNYHUX peaklliii mpu MepBUHHOMY OIS
BKa3yBaJlo Ha Te, 1110 MaricTpajbHa IPOBiIHICTh HE TIOPY-
IIIeHa ITOBHIiCcTI0. MaB Micile rmboKuit (DyHKIIiOHATLHIIMA

010K — Mmapabio3 BOJIOKOH, CIIPUYNHEHUN iHePpUiHHUM
PO3TSITHEHHSIM i KOMIIPeCi€lo HepBa HAOPSIKIMMU 000JI0H-
KaMH Yy 30Hi pelriTyacToli INIACTUHKU.

2. Bucoka riacTU4HICTh TUTSYOTO IUTOCKEIeTa. AKCO-
Hu I'KC y niteit MicTSITh 3HaYHO Oiblile (yHKIIIOHATBHUX
MiKpOTPYOOYOK, 11O 3a6e3IMevy€e iM BUCOKY PE3UCTEHTHICTh
IO MeXaHIYHMX HaBaHTaXeHb. TaM, e y 10pOocIoro nauieH-
Ta IIpM aHAJIOTiuHil medopmallii 3CyBy cTaBcs 6 HEOO0POT-
HUII HAZAPUB BOJIOKOH, Y ATUTUHU aKCOHU YBIMIILIN B CTaH
000POTHOTO (PYHKIIIOHATBLHOTO IIIOKY.

3. Perenepaiisi akcorjiasMaTUYHOTO TPaHCIIOPTY.
AzleKBaTHe Ta paHHE MPU3HAYEHHS] CUCTEMHUX KOPTHU-
KOCTEpOIiiB y TTOETHAHHI 3 HEPO- Ta PETUHOIIPOTEKTO-
paMM J03BOJIUJIO HIBUAKO JiKBiLyBaTH MEpUTIANiISIpHUI
HaOpsK Ta imemito. BHacaigok 1poro HameeKTUBHUN Y
IUTSTYOMY Billi aKCOTIJIa3MaTUYHMI TPAaHCHOPT OUIKIB i Mo-
KMBHUX PEYOBUH Bifl CITKiBKH 10 TOJIOBHOTO MO3KY ITOBHi-
CTIO BiTHOBMBCSI, BUBIBIIY KJIITUHU 3 aHA0i03Yy.

4. LleHTpanbHa HeilipokoMmeHcalis. JuTaunii Mo3ok
Ma€ yHiKaJIbHY 30aTHICTh KOMIIEHCYBAaTH BTPATy YaCTUHU
MpoBigTHUX NUIAXiB. HaBiTh SIKIIO MEBHUN BiICOTOK BO-
JIOKOH TIiCJISI 3CYBY 3a3HaB arornTo3y, HeipOIJIaCTUYHICTh
30pOBOI KOPY Ta MepeCTPYKTYPYyBaHHS BUKMBIIIUX aKCOHIB
JTIO3BOJIMJIA MAaKCUMAJIBHO HiBEJTIOBATU Ne(EeKTH Ta MOBHI-
CTIO BiTHOBUTH IIOJIE 30DY.

BucHoBKM

1. MyabrudakropHictb natorene3dy. KoHTy3iiiHi mouiko-
mxeHHs 3o0poBoro HepBa (TOH) mpu MBT € cknannum
aKkybaponuHaMidyHUM KoMmIuiekcoM. Ha BigMiHy Bix i30-
JIbOBAaHOI LIUBiIILHOI TpaBMHU, BiliCbKOBO-II0Jb0Ba MBT
MOETHYE B cOOi TIPSIMY OaTiCTUYHY [it0 OCKOJIKIB, TiAPOIM-
HaMiYHUI yaap BHYTPILIHbOOYHUX CEPEIOBUIIL Ta iHEPIIiii-
He HaTATHEHHS HepBa, 3yMOBJICHE HAJIJTUIIKOBUM TUCKOM
BUOYXOBOI XBUJIi.

2. KpuTnyne 3HaYeHHS BHYTPIlIHbOKAHAJIHHOTO CErMEH-
Ta. HaiiGinp1 ypazanBoio 30HOM0 TpU HETPsIMiii KOHTY3i1
30pOBOTO HEpBa € MO0 BHYTPillIHbOKAHAJbHUN Bimmii.
AmnaTtomiuHa ¢ikcallisg HepBa Y KiCTKOBOMY OIITUYHOMY
KaHalli JOBXHWHOI0O 5—6 MM 3YMOBJIIOE PO3BUTOK BHY-
TPITHbOKAHAJTbHOTO KOMMIapTMEHT-CUHApOoMY. HaBiTh
MiKpPOCKOMIYHUI HAOPSIK 000JIOHOK Y 3aMKHYTOMY KiCT-
KOBOMY IIPOCTOPI 3aIyCcKa€e MOPOYHE KOJIO: iuemis — 610K
aKconAazmMamu4Ho20 mpaHcnopmy — 2Aymamamia ekcaii-
MOMOKCUYHICMb — aAnonmo3 axKcoHie, 1110 MOXe MPU3BO-
JIUTH 10 TIOBHOT BTPATU 30pY HABITh 32 YMOBU MTOYaTKOBOI
aHATOMIYHOI LJIICHOCTI OYHOTO s10J1yKa Ta BilCyTHOCTi
3MiH Ha OYHOMY JIHi.

3. 3cysHna aedopmaiis (shear injury) K npeauxkTop mizHix
3miH. Mexaniunuii 3cyB Tin 'KC BigHOCHO iXHiX aKCOHIB Ha
PiBHI pelriTyacToi MJIaCTUHKMU CKJIEPU € TIPOBITHUM (hak-
TOPOM MOIIKOMXKEHHS MPOBIAHUX LIJISIXiB 6€3 MaKpOCKO-
MMYHOTO pO3puBYy HepBa. [1aTOTHOMOHIYHUM pe3yIbTaTOM
TepeHeceHo1 3cyBHOI nedopmMmallii € hopMyBaHHS XOpio-
PeTUHAJIBHOI Ta IIrMEeHTHOI IepUIaniIsIpHOI aTpodii, 1110
BimoOpakae 30Hy MaKCUMaJIbHOTO HATSITY Ta MOIIKOKEHHSI
TKaHUH HaBko0 JI3H y MoMeHT BUOyXYy.

4. Bucokuii pereHepaTOpHUii MOTEHIIaN Y AUTAIOMY
Bini. Haiire kjiiHiuHe crocTepexXeHHs YCIIIIIHOIO JiKyBaH-
Ha 13-pigyHoro maimieHTa 3 XapKoBa micis Tskkoi MBT
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MOBOJIUTh, 110 IUTSYA 30pOBa CUCTEMA MA€E KOJIOCATbHY
€JJAaCTUYHICTD i IJTACTUYHICTh LIMTOCKeJeTa akCoHiB. [1o-
YaTKOBE IMTNOOKe 3HIDKEHHsI 30poBUX (pyHK# (10 0,1-0,3)
i KOHLIEHTPpUYHE 3BYKEHHS MOJIiB 30py MpU 30epeKeHUX
3IHMYHUX peaKlisiX CBIAYUTh HE PO aHATOMiYHe pyHHY-
BaHHSI, a PO 000POTHUIT HYHKITIOHATbHMI 1TIOK (Tapabio3s)
BOJIOKOH.

5. IMmepaTuB panHbOi maToreHeTH4HOi Tepamii. CBoedac-
HUI MOYAaTOK KOMILUIEKCHOI Teparlii, 10 MOETHYE CUCTEMHI
KOPTUKOCTEPOinu (s eKCTPEHOI MeIMKAMEHTO3HOI ae-
KOMIIpecii HepBa Ta 3HATTsI Ba30CIa3My) i TapreTHi Heipo-
Ta PETUHONPOTEKTOPU, 3NAaTHUIM NMepepBaTU KaCcKaaHUK
ammonTto3 'KC. ¥V mutgdiii mpakTulli e T03BOJISIE TOCST-
TU MPAKTUYHO MOBHOTO BiAHOBJIEHHS TOCTPOTH 30Dy (110
0,8—0,9) Ta perpecy nedekTiB moJiiB 30py, HE3BaXKaOUM Ha
BUXiJTHO TSDKKY O(DTaJIbMOCKOITIUHY KapTUHY HaOpsSIKy Ta
MepUNAIIIPHUX TeMOpariii.

Konduikr intepeciB. ABTOpU 3as1BJISIIOTH IIPO BiZICYTHICTh
KOHITIKTY iHTepeciB Ta BlIacHOI (DiHaHCOBOI 3alliKaBIeHO-
CTi IIPpM MiATOTOBII JaHOI CTATTi.
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Traumatic optic neuropathy in blast-mine injury:
features of shear deformation pathogenesis and a clinical case
of visual function recovery in a child

Abstract. Background. In the context of the ongoing full-scale war
in Ukraine, blast injuries have become a prevalent cause of severe
disability among both military personnel and the civilian popula-
tion. Traumatic optic neuropathy represents one of the most chal-
lenging and occult complications of blast-induced trauma. Damage
to the intracanalicular segment of the optic nerve and shear injuries
at the level of the lamina cribrosa frequently develop in the ab-
sence of visible anatomical disruption of the eyeball, significantly
complicating timely diagnosis and worsening the visual prognosis.
Objective: to provide a pathophysiological rationale for the mecha-
nisms of primary and secondary concussive optic nerve injury in
blast trauma (specifically compartment syndrome and axonal shear
injury) and to demonstrate the regenerative potential of the visual
system in pediatric patients through a case of successful clinical re-
habilitation. Case presentation. We report a case of successful mana-
gement of a 13-year-old boy from Kharkiv who sustained a severe
concussion of the posterior pole of both eyes due to a blast injury.
At the initial examination on days 4—5, visual acuity was 0.1—0.3.
A concentric visual field narrowing was detected, along with massive

prominent edema of the optic discs, and peripapillary hemorrhages,
while pupillary light reflexes remained intact. Magnetic resonance
imaging and optical coherence tomography verified pronounced
retrobulbar edema without axonal disruption. The comprehen-
sive pathogenetic therapy (systemic corticosteroids, neuro- and
retinoprotectors) successfully reversed the axonal functional block
(parabiosis). After 2 months, visual acuity improved to 0.8—0.9, and
visual fields normalized completely. Fundus examination revealed
a distinct zone of conoid peripapillary atrophy (1—2 mm), serving
as a pathognomonic marker of the sustained tissue shear injury.
Conclusions. Concussive blast injury to the optic nerve requires im-
mediate urgent diagnostic evaluation (computed/optical coherence
tomography) and a differentiated approach. Child’s visual system
possesses high axonal cytoskeletal plasticity and lamina cribrosa
elasticity. When high-dose anti-edema and neuroprotective therapy
is initiated timely, it ensures the reversibility of the functional axonal
block (parabiosis), leading to a high rate of visual recovery.

Keywords: blast injury; traumatic optic neuropathy; shear injury;
lamina cribrosa; compartment syndrome; children; neuroprotection
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CkpunHuvk P.A., Conomaxa K.M.
HavioHanbHU meamyaH yHiBepcuteT imeHi O.O. boromobLst, M. KuniB, YkpaiHa

30pPOBUU AHAAIZATOP NPU LLYKPOBOMY AiaberTi:
pe3yAbTaTn OKT, e AeKTPOPi3ioAOriYHNX AOCAIAXKEHDb
TA OLLIHKU 3IHUYHOIO LIMKAY

Pe3tome. Axmyaavnicmo. Llykposuii diabem cynpoodiucyemocs He auuie MiKpoCyOUHHUMU 3MIHAMU CIMKIGKU,
a il po36UMKOM Helpode2eHepamueHUxX NOPYIUEHb 30p08020 AHANI3AMOpa, SKI MOJCYMb GUHUKAMU We 00 Nossu
KAIHIMHUX 03HAK diabemuyHoi pemunonamii. Y 36’a3Ky 3 yum 0codau8020 3Ha4eHHs HA0YBAE 3ACMOCYBAHHSL CYYACHUX
CMPYKMYPHUX [ YYHKUIOHANbHUX Mem00i6 00CAiONCceH S 045 PAHHBO20 BUSBAEHHS 0iaOemU1HO20 YPadiCeHHs OpeaHa
30py. Mema: oyinHumu mMoXcAUBOCMi CMpYKMypHUX Ma eAeKmpoqhizionoeiuHux memooie y pauHiil KoMnaeKkcHii dia-
CHOCMUUI NOPYULeHb 30P08020 AHANI3AMOPA Y NAUIEHMIE i3 yyKposum diabemom. Mamepiaiu ma memoou. O6cme-
aceHo 67 nauicumie i3 yykposum diabemom 1-eo ma 2-eo muny (134 oka), skux 3anrexncro 8id cmadii diabemuuHor
pemunonamii po3noodineHo Ha mpu epynu: 3 Henpoaigpepamuenoio cmadiero (23 nauyicnmu, 46 oueit), 3 npenponige-
pamuenoio cmadiero (22 nayienmu, 44 oka) ma 3 nponighepamusroro (22 nayicumu, 44 oxa). Konmpoavhy epyny
cmanosuau 20 npakmuuro 300posux ocio (40 oueil). Ycim yuacnukam 8UKOHY8aU KOMNAEKCHe 0PMAansmMonoeiune
00CmedNCcenH s, W0 BKAIOHAN0 ONMUYHY KocepenmHy momoepagito (OKT) 3 8usnaueHHAM MOSWUHYU Wapy Hep8osux
6onokon cimkiexu (RNFL), a makoxc enekmpoghizionoeiuni 00caioncents: BUBHA4eHHs KPUMUYHOT YaCmomu 3Aummsi
mueomins (K43M), nopoey enexkmpuunoi uymausocmi 3a gpocghenom (IIE4 D), nabinvHocmi 30po6oeo ananizamopa
(J/I3A) ma uacy 3inuunoeo yuxay (4311). Cmamucmuuny 06pooKy pe3yrbmamis nposoouuU i3 UKOPUCMAHHAM Na-
Kema MedStat v.5.2, cmamucmuuno 3Hauywumu e8asicau giominHocmi mixc epynamu npu p < 0,05. Peyrvmamu.
Y nauienmis i3 uykposum diabemom ecmarnoeneHo npoepecyroue no2ipuieHHs CmpyKmypHux i QQYHKYIOHAAbHUX NOKA3-
HUKI 31 30inbenHam maxckocmi diabemuyroi pemunonamii. 3a danumu OKT 8idznauanocs éipoeione 3meHueHHs
mosuwunu RNFL nopiensno 3 konmpoavhoro epynoro. Oonouacro suseénero sHuxcenns K4Y3M i JI3A, nideuwenns
ITEYD ma nodosocenns Y31, npuuomy Hailbinbu upaxiceri 3miHu cnocmepieanucst npu npoaighepamusHiii diabe-
muyHiil pemunonamii. Ompumani pe3yabmamu c8iouams Npo NOEOHAHH CIMPYKMYPHUX | (DYHKUIOHANbHUX NPOSBI6
diabemuunoi Hellpodeeenepauii, sIKi npoepecyoms 8i0nosiono 0o cmadii 3axeoproéants. Bucnosku. Iloednane 3a-
CMOCY8aHHA ONMUHHOI Ko2epeHmHOI momoepaghii ma enekmpogizionoeiunux memodie 3a6e3neuye KOMNACKCHY OUYIHKY
CMPYKMYPHORO Ul (PYHKUIOHANBHO2O CIMAHY 30P08020 AHAAI3AMOPA Y NAUIEHMIE I3 UYKPosUuM diabemom. SMeHueHHs
mosuunu RNFL y noconanni 3i snuncennam K4Y3M ma JI3A, niosuwennsm ITEGD i nodosxcennsm Y311 ¢ npo-
aeamu diabemuunoi HelipodeeeHepauii ma moxcyms GUKOPUCIOBYBAMUCS K THPOPMAMUBHI MapKepu 0L PaHHbOI
diaeHocmuKu, OUIHKU NPOPeCy8anHs il MOHIMOpUHey 0iabemuuHo20 ypajiceHHs 0peana 30py.

KnrouoBi ciioBa: uyxposuii diabem, diabemuuna pemunonamis; diabemuuna Helipooe2enepayis; ONMUYHA Ko2e-
peHmua momoepaghisi; enekmpoizionoeiuni memoou,; Kpumu4Ha 4acmoma 34Umms Mueominb,; nopie eneKmpu4Hor
uymaugocmi 3a ocgperom; 1abinbHicmb 30p068020 AHANIZAMOPA; HAC 3IHUMHOO UUKY

BCTYI'I CBiTI HajiuyBajiocst 537 MiaH gopocinx BikoMm 20—79 po-

Ilykposuii giadet (L1[1) 3anuinaeTbcsl OgHI€IO 3 Hali-  KiB i3 IIyKpOBUM aiabeToM, a 10 2045 poKy IIPOrHO3YETHCS
BaXKJTUBIIIIUX MEIMKO-COLIaTbHUX MPOOJIEM Cy4aCHOCTi, @  30UIbIIEHHS 1X KUJIBKOCTI 10 783 MJIH, 1110 CBiIYUTH MPO
MOro MOIIMPEHICTh HEBIMHHO 3POCTA€ B YChOMY CBITi. 32  mopaJjblilie 3pOCTaHHS IJ100aJbHOIO TSIrapsl 1bOro 3aXBO-
manuMmu International Diabetes Federation, y 2021 pouiy  proBaHH: [1].
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Ha croronni gemami GinbIe HAyKOBUX JOCIIIKEHb i~
TBePIXKYIOTh, 110 LIJ] € cuCTeMHUM 3aXBOPIOBAaHHSIM, SIKE
CYMPOBOIXKYETHCS PO3BUTKOM YMCIEHHUX YCKJIAIHEHb, SIK-
oT fiabeTnyHa Hedporaris, Heliponarisi, cepleBO-CyAMHHI
3aXBOPIOBAHHS Ta AiaOeTUYHE ypaKeHHST OpraHa 30py, sIKe
€ OJTHI€I0 3 TIPOBIMHUX MPUYWH 3HUKEHHS 30py 1 iHBaTi 1 -
3allil y mpaie3naTHoMy Billi. JK rmokaszanu cydacHi 10Ci-
IKEeHHSI, TTaToJIoriyHuii mpouec npu LI/ He oOMexXyeTbes
MiKpPOCYIMHHUMU 3MiHAMU CiTKiBKH, @ OXOILTIOE TaKOX
HEPBOBIi CTPYKTYpH 30pOBOIo aHamizaropa |2, 3]. 3okpeMa,
ypaxalwThbcsl HEHPOHU CiTKiBKM, I1ap HEPBOBUX BOJIOKOH,
TraHIJIioHapHi KJIiTMHU, 30pOBUI1 HEPB, HEPBOBiI BOJIOKHA
POTIBKM Ta LIEHTPaJIbHI BiIiJIM 30pOBOT0 aHajizaropa. Tak,
BCTaHOBJIEHO, 1110 HEMPOJIETeHePAaTUBHI 3MiHU MOXYTb BU-
HUKATH 1Ie 10 TOSIBY KJIIHIYHUX O3HAK AiabeTUUHOI peTu-
Homatii (JIP) Ta mporpecyBaTu napajeibHO 3 MiKpoaHTio-
natiero. Lle cBimuuTh Mpo Te, 110 ypakeHHs opraHa 30py
MpU LIYKPOBOMY Hia0eTi € CKJIIaIHUM HepOBaCKYISIPHUM
npoiecoM [4—6]. Came ToMy TUTaHHS PaHHBOI AiarHOCTH-
KM, JIIKyBaHHS Ta IPOMiIaKTUKK 1ia0e TUIHOTO YpaXkKeHHS
opraHa 30py Ha0yBalOTh OCOOJIMBOI aKTyaJIbHOCTI.

Cy4JacHi BUCOKOTEXHOJIOTiYHI METOOU HiarHOCTUKU
BiIKpMBatOTh HOBi MOXJIMBOCTI JIJIsI PAHHBOTO BUSIBJIEHHS
niabeTuyHoOl HeliponereHepauii. OMHUM i3 HaNOUIBII iH-
(opMaTUBHUX METO/IiB € ONTUYHA KOrepeHTHa ToMorpadist
(OKT), sixa nae 3Mory HeiHBa3MBHO OLIIHUTHU CTPYKTYPHUIA
CTaH CiTKiBKM Ta KUIbKiCHO BUBHAYMTY TOBIIMHY IIApy He-
PBOBMX BOJIOKOH ciTKiBKU (retinal nerve fiber layer, RNFL).
3menmeHHsa ToBmHY RNFL BimoOpazkae momkomKeHHS
AKCOHIB TAHIIIO3HUX KJIITUH CiTKiBKM Ta MPOTrPeCcyBaHHS
HelpoaereHepaTUBHOIO MPOLIECy, 110 POOUTD LIl IMoKa3-
HUK BaXJIMBUM OioMapKepoM paHHbOI 1iarHOCTUKY Jliabe-
TUYHOTO ypaxKeHHsI opraHa 3opy [7—10].

BoaHouac BU3HAUEHHST CTPYKTYPHUX 3MiH HE 3aBXIU
MOX€ CYITPOBOIKYBATUCS KJIIHIYHUMMU TTPOSIBAMU, TOMY JUISI
OLIBII TOBHOI OLIIHKY CTaHY 30pOBOT0 aHaIi3aTopa OCOOIMBY
LIHHICTh MaIOTh eJIeKTPO(i3i0NOTiYHI METOIM TOCITIIKEHHS.
Bonu naoTh 3Mory 00’€KTUBHO OLLIHUTU (hYHKIIOHAJIbHUMA
CTaH CiTKiBKM, 30pOBOTO HEpBa Ta LIEHTPATbHUX BilIiJIiB
30pOBOIO aHajli3aTopa, a TAKOX BUSIBUTU PaHHI MOPYILIEHHS
HelpoceHCOpHOI repenayi. 3oKkpema, BUSHAYeHHST KPUTHY -
Hoi yactotu 31Uttt MuroTinb (KY3M), nopory eeKTpuaHo1
yyTauBocCTi 3a pocherHom (ITEUD) ta 1a6GiTbHOCTI 30pOBOTO
anastizaropa (JI3A) 1ae MOXITMBICT BUBHAYUTH PiBEHb ypa-
JK€HHST HEPBOBMX CTPYKTYP, OLIIHUTU PO3BUTOK MAaTOJOTIYHO-
TO TIPOLIeCy, KOHTPOJIIOBATH MPOTrPECYBaHHS 3aXBOPIOBAHHS
Ta MPOrHO3yBaTH ioro nepeoir [11, 12].

IcTopia po3BuTKy enekTpodizioIoTiYHUX METOIIB B
odTaabMoJIOrii TICHO TIOB’sI3aHa 3 PO3BUTKOM hi3iofioril
30py, HEMpoOoPTaIbMOJIOrii Ta (PyHKIIIOHAIBHOI 1iaTHOCTH -
ku. B YkpaiHi cTaHOBJIEHHS LIOTO HAIIPSIMY BinOyBajiocs Ha
0a3i MpoBinHUX 0(TAIBLMOJOTIYHUX HAYKOBUX LIEHTPIB, 1€
Oys1 po3po0JIeHi Ta BITPOBAIKEHI METOIMKY JOCIiIKEHHS
(yHKIIIOHATBLHOTO CTaHY 30POBOTO aHali3aTopa, 30KpemMa
BuszHaueHHs: KU3M, [TEYD, JI3A Ta iHIuX enekrpodisi-
OJIOTIYHUX IMOKA3HUKIB.

OnHUM i3 icCHyI0UMX iH(OPMAaTUBHUX METOIIB OLIiIHKHU
(YHKIIOHAJIBHOTO CTaHy 30pPOBOT0 aHajli3aTopa € BU3Ha-
yeHHs1 KU3M. Tak, HU3KO010 JOCJiIKeHb MOKa3aHo, 1110
el MoKa3HUK BimoOpaxkae (hYHKIiOHAJIbHY aKTUBHICTh

LIEHTPAJIbHOI HEPBOBOI CUCTEMHU Ta MOXKE OTMOCEPENKOBAHO
XapaKTepu3yBaTH iIHTEHCUBHICTh OKMCHO-BiTHOBHUX MPO-
1IeCiB B OpTaHi3Mi, 30KpeMa y CTpyKTypaxX 30pOBOr0 aHalli-
3atopa. MeTo IPYHTYEThCS Ha 31aTHOCTi 30pOBOI CUCTEMU
COpUiAMATH PUTMIYHO MEepepuBYACTEe CBITI0. 3a HU3BKOI
YaCcTOTH CBITJIOBUX iIMITYJIbCiB JOCTIIKYBaHUI CIIpUMAE
OKpeMi crajaxu sSIK MUTOTiHHSI, TOMi SIK 31 30iJbILIEeHHIM
YaCcTOTU HACTa€E MOMEHT iX 3JIUTTs y Oe3MepepBHE CBITiHHSL.
MiHiManbHa YacToTa CBITJIOBUX CTUMYJIiB, 32 SIKOI BAHUKAE
et heHoMeH, Bu3HadaeThes sk KU3M [13—16].

IMpoBeneHi gocimkeHHs MoKa3aiu, 1110 MOKa3HUKHU
KY3M cyTTeBO 3MiHIOIOTHCS TIPU 3aXBOPIOBAHHSIX 30PO-
BOTO HepBa. 30KpeMa, X 3HVXKEHHSI BUSIBJIIEHO TIpU aTpodii
30pOBOI0 HEpBa, PETPOOYIHLOAPHOMY HEBPUTI Ta TJIayKOMi,
IO CBiMYMTH MPO BUCOKY MiaTHOCTUYHY LIIHHICTh METOIY
IUTSI BUSIBJICHHSI (DYHKIIOHAJIbHUX ITOPYILIEHb 30POBOTO aHa-
nizaropa. [lomanbii mocaimkeHHs BCTAHOBWIIM, 110 3MiHU
KY3M cnoctepiratloTbCst TaKOX MPpU CYIUHHUX, TOKCUY-
HUX, TereHepaTUBHUX i METa0OJIiYHUX YpaXKeHHSIX 30POBOTO
ananizaropa. Lle no3Bomuio posmisinatu KU3M gk indop-
MaTHMBHUI MOKAa3HUK CTaHY HEMPOCEHCOPHUX CTPYKTYD
30poBoi cuctemu [13—17].

[Topsn i3 Bu3HayeHHsIM KU3M TakoxX 3acTOCOBYIOTh
nociimkenHs [TEY® Tta JI3A. Meton BuzHadeHHst [TEHD
I'PYHTYEThCSI Ha (heHOMEHI BUHUKHEHHS hocheHy — Bif-
YYTTsI CBITiHHS MPU MOAPa3HEHHI 0Ka HEeMOAAIbHUMMU (He-
CBITJIOBUMU) cTUMYJIaMu. [1py IboMy HEPBOBi CTPYKTypU
30pOBOTO aHaJi3aTOpa BiANOBIAAIOTH 3MiHOIO €JIEKTPUYHOT
aKTUBHOCTI, a ICKpaBiCcTh i Kouip ocheHy 3amexkaTh Bi ix
(byHKIIiOHABHOTO CTaHY Ta CWJIM EJIEKTPUYHOTO MOoIpas-
HeHHs. Y kiiHiuHii npakTuui [TEY® 3a3Buyaii oLiHIOIOTh
y komruiekci 3 KU3M rta JI3A, 110 103BoJiste BceGidYHO O1li-
HUTU QYHKIIOHAJIbLHUI CTaH CiTKiBKM, 30pOBOro HepBa Ta
LIEHTPpaJbHUX BiIIiIiB 30poBoro aHaimizaropa [11, 12, 18].

KommnekcHe Bukopuctaniss KY3M, IMTEY® Tta JI3A
3a0e3reuye 00’€KTUBHY OLIIHKY (DyHKIIIOHAJbHOTO CTaHYy
30pOBOT0O aHaJli3aTopa, PO3LIMPIOE MOXJIUBOCTI PAHHBOTO
BUSIBJICHHSI 3MiH i MOHITOPUHTY TIepebiry 1iabeTUYHOro ypa-
>keHHsI opraHa 3opy. [Topsia iz KU3M, ITEY®D Ta JI3A Baxk-
JINBUM METONIOM (DYyHKIIIOHAJIbHOI OLIIHKM 30pOBOTO aHasi3a-
TOopa € BU3HaYeHHs yacy 3iHnmuHoro nukity (Y311). Bimomo,
1110 Yac 3iHNYHOTO IUKIY € KUTbKiCHOIO XapaKTePUCTUKOIO
peaxiiii 3iHM1Ii Ha CBIiTJIO Ta 3aJIeXKUTh Bif (PyHKIIIOHYBaHHS
apepeHTHOI JJaHKM AYTW 3iHUYHOTO pediekcy. OCKiTbKI
CBITJIOBa €HEprisl B HelipoemniTeslialbHOMY IIapi CiTKiBKU
TpaHC(OPMYETHCSI B HEPBOBUI IMITYJIbC, SIKUI 3a0e31evye
SIK Bi3yaJIbHY, TaK i MyIiJIOMOTOPHY BilMOBiAb, BU3HAUEHHS
Y31l mae 3mory omiHUTA (PYHKIIOHATLHUI cTaH adepeHT-
HOTO BiITi;Ty 30pOBOT0 aHaji3aTopa Ta CTYITiHb 3aTy4eHHs
30pOBOTI0 HepBa /10 narosioriyHoro npotecy [11, 12, 19].

Ha cboromHi HaKOMMYEHO MTOCTATHBO KIIIHIYHUX Ja-
HUX, 110 J03BOJISIIOTh OXapaKTepu3yBaTU OKpeMi hopMu
NiabeTUYHOTO YpaXKeHHSI 30pOBOT0 aHajizaropa, siKi Tpu-
BaJIU1 Yac MOXYTbh HE MaTU BUPaXEHUX O(DTATBMOCKOITIY-
HUX NposBiB. Lle yckmagHIoe ix cBo€4acHY MiarHOCTUKY Ta
OOI'PYHTOBYE MOIIYK MPOCTUX, HEIHBAa3UBHUX i JOCTYITHUX
METO/IiB PAHHBOTO BUSIBJIEHHS TaKUX 3MiH. He3Baxkaiouu Ha
3HAYHUI MPOTPEC y PO3BUTKY CYyYaCHUX METO/IiB CTPYKTYP-
HOI Ta (YHKIIIOHAJIbHOI TiarHOCTUKU, TTUTaHHSI iX KOMILIEK-
CHOT'O 3aCTOCYBaHHSI [IJIs1 pPAHHBOTO BUSIBJIEHHSI 1ia0e TUYHOT
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HelipoaereHepalii, OliHKY (yHKIIIOHAJBHOTO CTaHy 30pO-
BOTO aHaJli3aTopa Ta MOHITOPUHTY IIPOrpeCcyBaHHSI MaToJIO-
TIYHOTO MPOIIECy MOTPEOYIOTh MOAAIBIIOIO TOCIIiIKEHHSI.

Merta fA0CTiIKeHHS: OLIIHUTH MOXJIMBOCTI CTPYKTYPHUX
Ta eJ1eKTpodi3ioJ0riyHMX METOMIB Y paHHI KOMIUIEKCHIil
NiarHOCTU1Ii TTIOPYIIEHb 30pOBOI0 aHaJli3aTopa y Malli€eHTIB
i3 LlYKPOBUM [1ia0ETOM.

Marepiaam Ta meToamn

VY nocnimkeHHs 0yJ10 BKiItoueHo 67 naiieHTiB (134 oka),
cepen sikux 20 mauieHTiB i3 yKPOBUM AiabeToM 1-Tro TUITy
Ta 47 Nali€HTIB i3 IyKpPOBUM 1ia0eTOM 2-T0 TUITY. 3aJ1eXKHO
Bil cTajii niabeTMUHOI peTUHOIATIi MalieHTIB OyJ10 po3I1o-
nineHo Ha Tpu rpynu. Cranito JIP BU3Havyaiu BiAMOBiAHO
nmo MixkHaponHoi kinacudikamii E.M. Kohner, M. Porta,
1991 p. Tak, 1-1ma rpyna — XBOpi 3 HernpotihepaTUBHOIO
cramiero 1P — 23 ocobu (46 ouyeii), 2-ra rpyma — XBopi 3
npenpoicdeparnBHoto cramiero AP — 22 ocobu (44 oka)
i 3-Ts rpyma — XBopi 3 npoJigepaTuBHOIO cTagieo JIP —
22 ocobu (44 oka).

CepenHiit Bik XBopux ctaHOBUB 67,8 * 6,8 poky. Tpu-
Bajicts LIJI mo 5 pokiB Bim3Hauanacs y 52,2 % xBopux
(35 ocib), Bim 5 mo 10 pokiB — y 26,9 % xBopux (18 ocid),
6inbire Hixx 10 pokiB —y 20,9 % xBopux (14 oci6). 3anexxHo
BilI piBHS TIIKO3MJILOBAHOTO TeMOTI00iHY KPOBi KOMIIEH-
cauist (HbAlc <7 %) L1 crioctepiranacs y 47,8 % xBopux
(32 ocobu), cyokomreHcanist (7 % > HbAlc <9 %) —y
43,3 % xBopux (29 oci6), nekomreHcaitist (HbAlc =9 %) —
v 9 % xBopux (6 0ci6). KOHTpOIbHY Tpymny CTaHOBWIU
20 mauieHTiB (40 oueit) — MPaKTUYHO 3MO0POBi 0cOOU Oe3
LIYKpPOBOTO IiabeTy Ta 0(hTaJIbMOJIOTiUHO] ITaTOJIOTii, ITOPiB-
HSTHHI 32 BIKOM i CTaTTIO 3 OCHOBHUMU I'pyMaMu.

Cepen o0cTexXeHUX IMalli€HTIB i3 1ia0eTUYHOIO peTU-
HoIaTi€lo y 6 ocib crocTepiraiacst Miomist B MexXax Bil
0,75 no 4,0 nionTpii, y 13 oci6 — rinepmerporist Bix 0,5 1o
4,0 mionTpii. Takox Big3HavyadMcs pi3Hi BUOM Ta CTYMNEHI
actTurMatusMy. ['ocTpoTa 30py Malli€eHTIiB KOJIMBaIacs Bif
0,02 o 0,8.

KpurepisiMu BKITIOYEHHS 10 TOCTIIKEHHS OYyJIu XBOPi
(gosnoBiku Ta xiHku) Ha LIJ1 1-ro Ta 2-10 TUIly, BiK ITOHA
18 pokiB, HasIBHICTb Mia0eTMYHOI peTUHOMATIi Ha (POHI Iy-
KpOBOro niaberty pizHux craaiii. o KOHTPOJBbHOI rpynu
BKJIIOYAJIY IIPAKTUYIHO 300POBUX 0Ci0 O6e3 o TaabMoIoriu-
HOI IaTOJIOTIi Ta I[yKPOBOTO Hia0eTy.

Kpurepissmu BUKIIoueHHs Oy/u riiaykoma, HefiabeTny-
Hi JereHepaTUBHI 3aXBOPIOBAHHS CiTKiBKM, BUPaXKeHi IT0-
MYTHiHHSI ONITUYHUX CEPEIOBUILL, IEPEHECEHi onepaTUuBHi
BTpY4YaHHsT ab0 Jla3epHe JIiIKyBaHHS OpraHa 30py MPOTITOM
OCTaHHIX LIECTU MicCSIIiB, 3alajbHi 3aXBOPIOBAHHS OKa, a
TaKOX TSKKi HEBPOJIOTIUHI Y COMAaTUYHI 3aXBOPIOBAHHSI,
3/1aTHi BIUIMBATH Ha Pe3yJIbTaTH JOCIIiIKEHHS.

YciM yyacHMKaM IOCTiIKEHHS IMTPOBEAEHO KOMILJIEKCHE
odTaTbMOJIOTiUHEe 00CTEXKEHHS, 1110 BKII0YAJIO CTAaHAAPTHI
MeToau (BizoMeTpito, aBTopepaKTOMETpPit0, TOHOMETPIIO,
bioMikpockoriio, odpraasMmockorito), OKT ta enexrpodi-
3ioyioriyHi Metoau, 3okpema BuzHaueHHss KU3M, T[TEYO,
JI3A i Y31I.

JocmimkeHHsT BAKOHYBaJIM Ha 0a3i YHIBEpCUTETCHKOI
KJIiHiku HaltioHaabHOro MeIMYHOIO YHIBEPCUTETY iMEHi
0.0. boromoIblisd 3 JOTpUMaHHSIM IT0J10KeHb KoHBeHIIii

Pamu €Bponu mpo mpasa moguHu i 6iomenuunny, ['enb-
CiHCBKOI JeKyapallil Ta YMHHOTO 3aKOHOAABCTBA YKpaiHU.
Vci mauienTu Hagaau iHpopMoOBaHy 3rofy Ha y4acThb Yy 10-
CJIKEHHI.

Buznauenns KY3M npoBonnim MOHOKYJISIPHO 3a J10-
rmomoroito npuiany «CBeTo-tecT». JLocaimKeHHsST BUKOHY-
BaJIM B TEPIiil MOJOBUHI IHS B MOJOXEHHI CUISIYMU MiCs
5—10-XxBUIMHHOI aganTailii 10 yMoB npuMiineHHs. Koxe
0KO 00CTeXyBaIu OKPEMO, ITPU LIbOMY HEOOCTEXYBaHE OKO
3aKpUBaId HEIPO30POIO 3aCIiHKOIO. [Ixkepesio CBITI0BOro
CTUMYJTY po3TalloByBasiM Ha BincraHi 20—40 MM Big oka,
YacTOTY MEPEXTiHHS MOCTYIIOBO 30iJIbIITYBaJIM B Iiana3oHi
Bix 11 mo 60 I'i. ITamieHT MOBiTOMIISIB TIPO MOMEHT 3JIUT-
TSI MUTOTiHb, 1110 BiAIOBiIAJO MEPEXOAY Bil CIIPUAHATTS
OKPEMMX CBITJIOBHUX CITaJIaXiB OO 0e3MepepBHOTO CBITiHHS.
OTpuMaHe 3HAYEHHS PEECTPYBAIU SIK KDUTUYHY YacTOTY
3JIATTS] MUTOTiHb. [IJIS MiIBUILIEHHSI TOYHOCTI pe3y/IbTaTiB
KOXHE JOCIIKEHHS MPOBOAMIN TPUYi 3 MOJATBIITUM 00-
YUCJIEHHSIM CepeIHbOTO 3HAUEHHSI MOKa3HUKa.

Hocnimxenust [TEY® npoBoaniu 3a 10IOMOIOIO eJIeK-
TpoctumyJsitopa «ECO-2» y TemHiii KimHaTi. [Tepen movar-
KOM JTOCTiIKEHHS eJIEKTPOIU Ne3iH(piKyBalIM Ta HaKIaaaaIu
yepe3 BaTHO-MapJieBi IPOKJIaAKM, 3MOYeHi (Di3iooriyHNM
PO3UMHOM. AKTUBHMI €JIEKTPO/I PO3MIIIyBaIy Ha 3aKPUTiil
TOBIlIi TOCJTiIXKYBAaHOTO OKa I10 LIEHTPY poTiBKU. PedepeHT-
HMI eeKTpOoJ HaKIalaau Ha TOJOHHY MOBEPXHIO Mepes-
IUTIYYS pyKU, IPOTUIIEKHOIL TOCTimKyBaHoMY oKy. Ilicisa
afanTauii 10 TeMpPSIBU MOJABaJIY MOOAVHOKI TTOIPa3HEHHS
CTPYMOM, CHJTY SIKOTO TTOCTYIIOBO TTiIBUIILYBJIA PETYJISITO-
pom. I1pu BimuyTTi B TeMpsIBi cltabkux cranaxib (pocheHy)
BiaMivaau 3HaueHHs cTpyMmy. [Ipouienypy moBTOproBaiu
3 pa3u uist BUBHAYEHHSI CePeIHbOTO IMTOPOTOBOTO 3HAYEHHS
CUJIM CTPYMY (HaMMEHIILy CUJTYy CTPYMY, IIPU SIKili BUHUKAJIO
BimuyTTs pocdeny).

Hns BuzHaueHHs JI3A peryisiTopoM BCTaHOBIIIOBAIN
CIJIy CTPYMY, BTpUUi OiIbIly 32 BUSHAUYCHUI iHAUBIAYyaIb-
Huit [TEY®D.

Busznauenns Y311 npoBoawiu 3a metonukoro S.D. Mil-
ler ta H.S. Thompson (1971). O6¢cTexkeHHSI BUKOHAHO Y
67 nauieHTiB. JloCTiIKeHHS MTPOBOAWIN B 3aTEMHEHI KiM-
HaTIi B IIEpPIIIiil ITOJIOBUHI AHS 3 BUKOPUCTAHHSIM IIITMHHOI
Jlamnii. CBITJIOBY HIUTMHY PO3MIlIlyBaiu B TOPU30HTAIbHO-
MYy IIOJIOXKEHHI NePIEeHANKYJISIPHO 10 KaHTY 3iHUII, MiCs
YOro MOCTYIOBO MNEPEMIIIlyBaIM O HUXKHBOTO Kparo 3iHUIII.
3a 10MoMorolo ceKyHaoMipa peectpyBaau yac 30 3iHMUHUX
LMKIB. JlocaimkeHHs TPOBOAMIN TPUYi, MIiCJIsI YOTO PO3-
pPaxoByBaJIM CEPeHiil yac 3iHUYHOTO LIMKITY.

OKT BuKOHYyBaI1 Ha ONTUYHOMY KOT€PEHTHOMY TOMO-
rpaci Topcon 3D OCT-1 Maestro (Topcon Corporation,
Anonisa) y pexumi 3D Wide Report (Disc 9%X9 mm,
512 %X 128) 3 aBTOMaTUYHUM BU3HAYEHHSIM TOBILIWHU I1apy
HEPBOBUX BOJIOKOH CiTKiBKH.

CraTuctTuuHy 00pOoOKY pe3yJibTaTiB MPOBOAWIN 3 BU-
KOPHUCTAHHSIM TlakeTa CTaTUCTUYHOTO aHanizy MedStat
v.5.2. KinpKicHi gaHi IpeacTaBiaeHO Y BUIJISIL CEpeIHbOTO
3HAuYeHHs Ta cTaHmapTHoro BinxuieHHs (M + SD). Ins
MOPiBHSIHHS TTOKA3HUKIB MiX I'pyllaMi BUKOPUCTOBYBaJIU
rapaMeTpuyuHi a0 HemapaMeTpUYHi METOIU 3aJIe3KHO Bill
XapakTepy po3Ioaiay naHux. Pi3HUIIO MixX TpynaMu BBa-
KaJIv CTaTUCTUYHO 3HAvyIIoo npu p < 0,05.
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Pe3yAbTATU TO OGroBOPEHHS

Y pesyabTaTi MpoBeNeHOro AOCTiIKEHHS OYJI0 BUSIBIEHO
nporpecuBHe 3HMKeHHs nmokazHuka KUY3M sin 40,2 no
25,13 3anexHo Bin craxii AP (puc. 1).

Takox Mu criocTepiraiay IMporpecuBHE 3HUXKEHHS MO-
ka3Huka JI3A Bim 42,5 no 29,38 3amexHo Bix cramii 1P
(puc. 2).

BingmosinHo 10 oTpmMaHUX HAaMU JaHUX MOKA3HUKU
[TEY® nporpecuBHO 3pocTaiu Bix 126,5 1o 278 3anexxHo
Bin cranii 1P (puc. 3).

Pesynbratil enekTpodi3ioIorivHOro JOCIiaKeHHS
MPOAEMOHCTPYBAJIM CTATUCTUYHO 3HAUYYIIi BiTIMiHHOCTI
CTyMNeHs TTOpYIIeHHsT QYHKIIIOHAIBLHOTO CTaHy 30POBO-
ro aHajizatopa MiX MalliEHTaMU KOHTPOJbHOI Ipymnu Ta
naiieHTaMu 3 pizHuMHU ctamgisMu A P. Yxe y mamieHTiB i3
HenpojidhepaTUBHOIO Tia0eTUYHOIO PEeTUHOMATIEI0 KPU-
TUYHA YacTOTa 3IMTTS MUTOTIHb cTaHoBMAa 40,2 + 1,23 I,
mo 6yno Ha 7,9 % HUXYUM MOPIBHIHO 3 KOHTPOJIb-
Holo rpynolo (p < 0,05). OnHouyacHo JI3A 3HMU3UIACS A0
42,5+ 3,54 T (1a 15,0 % ), Tomi sk [TEY® migBuimmuBcs 10
126,5 = 13,34 MKA, mepeBHILYIOYM KOHTPOJIbHI 3HAYEHHS
Ha 56,9 %. BusiBneHHsS CTAaTUCTUYHO 3HAYYIIUX 3MiH yXKe
Ha paHHIX CTallisIX 3aXBOPIOBAaHHSI CBITUUTh PO PO3BUTOK
(yHKIIIOHAJbHUX MOPYIIEHb 30pOBOT0 aHali3aTopa Ie 10
MOSIBU BUPXKEHUX CTPYKTYPHUX 3MiH CiTKiBKH.

VY rpyni nauieHTiB i3 npenpoJtigepaTUBHO0O AiabeTHy-
HOIO PETUHOIIATIEIO CIIOCTEPIiTaIOCs TTOJaIbIIIEe TIOTipIIeH-
Hs gochigkyBaHux noka3zHukiB. KU3M 3Hu3uiacsa no
35,75 £ 2,05 T'u, o 6yso Ha 18,1 % HUXYKUM TTOPIBHSIHO
3 koHTpoJsieM (p < 0,05). JI3A cranoBuna 38,75 * 3,54 T'ig
i 6yna meHmow Ha 22,5 %, toai sk IMEY® 3pic no
159,4 + 17,04 MKA, niepeBUILYI0OYN KOHTPOJIbHUI MOKa3HUK
OLnbII HixX yaBivi. Taki 3MiHM BKa3ylOTb Ha IpOrpecyryde
MHoTipIIeHHsS (PYHKIIIOHAJILHOTO CTaHy CiTKiBKHM Ta IIPOBiI-
HUX IIJISIXiB 30pOBO1 CUCTEMMU.

Haii6inbi BupaxeHi BigxuaeHHs Oy/Iu XapaKTepHi 1Ist
MALIEHTIB i3 MpoJrihepaTUBHOIO 1ia0eTUYHOIO peTUHOIIA-
tietro. ¥ wiit rpyni KY3M cranosuna 25,13 + 3,64 I'u, 1o
Oys10 Ha 42,4 % HUXUUM MOPIiBHIHO 3 KOHTPOJBHOIO TPy-
noio (p < 0,05). JI3A 3uusunacs go 29,38 + 3,20 'y (Ha
41,2 %), Toni sik ITEYD minBumumBcest mo 278 + 70,25 MKA,

| 43,63+1,68
40,2+1,23

35,75+2,05

25,13+3,64

W KoHTponbHa rpyna

@ HenponicepatueHa popma [P
M [penponichepatneHa hopma [P

MponidpepatusHa popma [P

PucyHok 1. CepenHi nokasHunku K43M 3anexHo
Big cragii AP

50+3,78

42,5+3,54

38,75+3,54
29,38+3,20

W KoHTpOsbHa rpyna
W [penponichepatneHa popma [P

M HenponichepatueHa dopma [IP
MponicpepatnsHa popma [P

PucyHok 2. CepenHi noka3Huku JI3A 3anexHo
Big cragii AP

278+70,25

159,4+17,04
126,5+13,34

80,63+13,74

Il KoHTponbHa rpyna
W [penponicdepatusHa hopma AP

M HenponicpepatueHa dopma [P
MponidepartusHa dpopma [IP

PucyHok 3. CepenHi nokasHuku MNEY® 3anexHo
Big cragii AP

104,7+6,44

100,8£6,94

9267£70 0/ oo 531

W KoHTponbHa rpyna
B [lpenponidepatusHa hopma [P

M HenponicpepatneHa hopma [P
MponicpepatneHa popma [P

PucyHok 4. CepenHi noka3Huku toBymuHn RNFL
3anexHo Big ctagii P

MepeBUIIYI0YN KOHTPOJIbHE 3HaUeHHs y 3,45 pa3a. Otpruma-
Hi JaHi CBim4aTh MPO 3HAYHE 3HIDKEHHST (DYHKIIOHAIBHUX
MOXJIMBOCTEI 30pOBOTO aHajli3aTopa Ha Ii3HiX CTalisiX Jli-
a0eTUYHOI peTUHOMAaTIl.

OTtpumaHi eaekTpodi3ionoriuHi 3MiHU CYTTPOBOIXKY-
BaJIMCSI CTPYKTYpHUMM 3MiHamu 3a nanumu OKT (puc. 4).
BcranoBieHO mporpecuBHE 3MEHILIEHHST TOBLIIUHU 1IApy
HEPBOBUX BOJIOKOH CITKiBKM Y Mipy MporpecyBaHHs aiabe-
TUYHOI peTuHomnaTii. Y nmauienTis i3 HIIPII cepents ToBiim-
Ha RNFL 6yna MeH1Ior Ha 5,5 % MopiBHSIHO 3 KOHTPOJIb-
HOIO I'PYIO0 (BiAMiHHICTh HE € CTATUCTUYHO 3HAYHMMOIO,
p=0,79). Y xBopux 3 npernposichepaTuBHOIO 1iaOeTUIHOIO
PETUHOIATIEI0 BiIIMIHHICTh € CTATUCTUYHO 3HAYMMOIO Ha
piBHi p = 0,04. Haii0inpi BupaXkeHi 3MiHNA BUSIBJICHI Y XBO-
pUX i3 TpoihepaTMBHO Aia0ETUYHOI PETUHOIIATIED, Y
sxux ToBiHa RNFL Oyna MeHI111010 BiTHOCHO KOHTPOJIb-
HUX 3HaYeHb (BIIMiHHICTb € CTATUCTUYHO 3HAYMMOIO Ha
piBHi p < 0,01), 1110 CBiTUMTH MPO IpOrpecylouy Heiipoae-
TeHepallilo CiTKiBKU MPHU 1IyKPOBOMY J1ia0eTi.
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Ta6nunys 1. 3mMiHn 4acy 3iHW4HOro Unkny y nauieHTiB 3 yykposum giabetom (M £ SD)

MapameTp,
Lo AocniaXxyBaBcs

Y3L, ¢ 0,80 + 0,01
BiporigHicTb —

HenponicpepatneHa | MNMpenponicepaTneHa MponicdepatmeHa
(n = 46) (n =44) (n =44)
1,4 +0,2
p < 0,01

Crapii petuHona

1,6 £0,5
p < 0,01

1,8 +0,6
p < 0,01

lNpumitka: p — BiporigHicTb BigMIHHOCTEV MOPIBHSIHO 3 HOPMAaTUBHUMM MOKa3HUKaMMU, N — KiJlbKiCTb O4Ye.

OTpumaHi pe3yabTaTH MoKa3aju, 110 eJeKTpodizio-
JIOTiYHI 3MiHU CYMPOBOJIXXYBAIUCS CTPYKTYPHUMM 3MiHa-
mu 3a fanumu OKT (puc. 4). BctaHoBIIeHO ITporpecuBHe
3MEHIIEHHS TOBIIMHU 11apy HEPBOBUX BOJIOKOH CiTKiBKU
31 30UIBLLIEHHAM TSXKKOCTI 1iaOeTUYHO1 peTUHOIATii. Y na-
Li€HTIB i3 HempoaihepaTUBHOIO AiaOETUIHOIO PETUHOMA-
Tieto cepenHs TopmrHa RNFL Gyia MeHII010 MOPiBHSIHO
3 KOHTPOJILHOIO TPYIIOI0, OAHAK Pi3HUIISI He OyJa cTaTuC-
TUYHO 3Hauyiow (p = 0,79). Y xBopux i3 npenporide-
paTUBHOIO Nia0eTUYHOIO PEeTUHOMATIEIO CIIOCTepirasocs
nopajbile 3MeHIIeHHsT ToBIMHU RNFL, sxe Oyno cra-
TUCTUYHO 3HAYYLIMM MOPIiBHSHO 3 KOHTPOJIBHOIO TPYMOI0
(p = 0,04). Haii6inpim Bupaxkene cronmenHss RNFL Bu-
SIBJICHO Y TAIli€EHTIB i3 MpoJlihepaTUBHOIO 1iabeTUYHOIO
peTUHOMAaTI€l0, y SIKUX TOBIIMHA Iapy Oyja BiporigHo
MEHILIO MOPiBHSIHO 3 KOoHTpoJieM (p < 0,01). Otpumani
pe3yabTaTu CBigYaTh PO MPOIrPecyrounit XxapakTep Heli-
poaereHepaTUBHUX 3MiH CITKiBKM IPU IIyKPOBOMY miabeTi,
BUPAXEHICTb SIKMX 3POCTAE BiANOBIAHO 10 cTalil AiadeTny-
HOI peTUHOMATII.

JonaTkoBy iH(opMallito 111010 (YyHKIIIOHATLHOTO CTaHY
30pOBOro aHajizaTopa OTpUMMaHO IIPY BM3HAYEHHI yacy
3inmuHoro nukity. Jdocaimkenns Y31l 6yno npoBeneHo Ha
134 ouax 67 mali€eHTiB i3 IYKpOBUM AiabeToM 1-ro Ta 2-ro
TUITY. AHaJIi3 OTpMMAaHMX Pe3yIbTaTiB MOKa3aB BiporimHe
30i1bieHHs1 Y31 mopiBHSIHO 3 HOPMATUBHUMM MOKa3HU-
KaMu, IPUYOMY HOTr0 BeJIMYMHA 3pOCcTaja 3i 30iIbIIeHHSIM
TSDKKOCTI AiabeTmuHOi peTruHomnarii (tads. 1). ¥V nauieHTiB
i3 HenpomideparusBHoto JIP Y31l cranoBus 1,4 + 0,2 ¢, nmpu
npernponidpeparusHii P — 1,6 £ 0,5 ¢, a mpu npomicde-
patusHiii IP — 1,8 = 0,6 ¢, 1110 BiporigHO MepeBUIIyBaIo
HopmatuBHe 3HaueHHs (0,8 = 0,01 ¢; p < 0,01). OTpumani
JIaHi CBiJlYaTh PO MOCTYITOBE MOJOBXEHHS Yacy 3iHMYHOTO
LUKJITY 3i 3pOCTaHHSIM TSKKOCTI OiaOeTUYHOI PETUHOIIATI,
III0 MOKe BimoOpakaTy IIporpecyroue nopymeHHs (PyHKITio-
HaJILHOTO CTaHy a(hePEeHTHOI JIJAHKM 3IHUYHOTO pedekcy Ta
HelipoJiereHepaTUBHI 3MiHM 30pOBOTO aHaJli3aTopa.

OTtpuMaHi pe3yJibTaTu MiATBEPIKYIOTh CydacHY KOH-
Hemniito miabeTuHoi HelipomereHepallii, 3riZlHO 3 SIKOIO
NaToJIOTiYHUIA MpOoLEeC MPpU LYKPOBOMY Jia0eTi OXOILIIOE
He JIMIlle CyIWHHi 3MiHU CiTKiBKM, a i1 HEPBOBi CTPYKTypU
30poBoro aHajizaropa. IIporpecyroue 3amkeHHss KU3M
i JI3A, ninpuienns [MEY®, nmogoBXeHHS yacy 3iHUYHO-
ro ukiy Ta 3MeHieHHs1 TopiHu RNFL cBiquaTe mpo
Mo€eAHAHHS QYHKIIOHAIBHUX i CTPYKTYPHUX MOPYIIEHbD,
BUPAXEHICTh SIKHUX 3POCTAE 3i 30UIBIIEHHSIM TSKKOCTI i~
abetuuHoi petuHomnarii. OTpuMaHi gaHi OOIPYHTOBYIOTh
JOLIUIBHICTh KOMITJIEKCHOTO 3aCTOCYBAHHSI CTPYKTYPHUX
Ta eJaeKTPOodi3i0I0TIYHNX METOMIB IS PAHHBOTI'O BUSIBJIEH-
H$1, OLLIHKM IIPOTpecyBaHHS Ta MOHITOPUHIY AiaOeTUIHOTO
YpaxXeHHsI OpraHa 30py.

BucHoBKMU

ITpoBeneHe gocigXeHHs MOKa3ano, 110 MOEAHAHE
3actocyBaHHs cTpyKTypHuX (OKT) Ta enexkrpodiziono-
riunnx meronis (KU3M, IMEU®D, JI3A i yacy 3iHM4HOrO
LIMKJIY) CYTTEBO PO3IIMPIOE MOXIMBOCTI PAHHBOI KOMIT-
JIEKCHOI MiarHOCTMKU TOPYIIeHb 30pOBOTO aHaji3aTopa
y Malli€eHTIB i3 LyKpOoBUM niabeToM. BcTtaHoBIeHO, 1110 3i
30IBIIEHHSM TSKKOCTI 1ia0eTUYHOI peTUHOMATII BinOy-
BA€ETHCS MPOrpecyroue MOTipIIeHHS SIK CTPYKTYPHMX, TaK
i (pyHKIIIOHATBbHUX MOKA3HUKIB, 10 TIPOSIBJISIETHCS 3MEH -
IIEeHHSIM TOBIIMHU IIapy HEPBOBUX BOJIOKOH CiTKiBKH,
3HIKeHHAM KU3M i JI3A, ninpunienusimM [TEY® Tta no-
noBxeHHsM Y311, BusBieni 3MiHM cBimuaTh IIpo po3BUTOK
HelipoaereHepaTUBHUX MPOIIECiB yXKe Ha paHHIX CTamisix
Nia0eTUYHOTO ypaXkeHHs opraHa 30py Ta IiATBEPIKYIOTh
NOUIJIbHICTh BUKOPUCTAHHS KOMTIIJIEKCY CTPYKTYPHUX i
eJeKTpodiziosoriYyHMX METOIB IJI1 pAHHBOTO BUSIBICHHS,
OLIIHKY IIpOTpeCcyBaHHs Ta MOHITOPUHTY mepeoiry miade-
TUYHOTO YpaXKeHHsI OpraHa 30py.

KondurikT intepeciB. ABTOpU 3asiBJISIIOTD PO BiICYTHICTh
KOHJIIKTY iHTepeciB Ta BIacHOI (hiHAaHCOBOI 3alliKaBJIeHO-
CTi IPU MiArOTOBIL JAHOI CTATTI.

Indopmanis npo dinancyBanns. Lle nocainkeHHs He OT-
pUMYBaJIO 30BHIIIHHOTO (PiHAHCYBaHHSI.

Buecok aBropiB. CkpunnHuk P.JI. — KoHuenuis Ta au-
3aliH JOCIiIKeHHs, 30ip Ta 00poOKa MaTepialy, peaary-
BaHHsI; Conomaxa K.M. — aHaji3z oTpuMaHuX 1aHuUX, 30ip
Ta 00poOKa MaTepiany, CTaTUCTUYHA OOpOOKa JaHUX, Ha-
TMUCaHHS TEKCTY.
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Visual system analysis in diabetes mellitus:
results of OCT, electrophysiological studies,
and pupil cycle assessment

Abstract. Background. Diabetes mellitus is associated not only
with retinal microvascular alterations but also with neurodegen-
erative changes of the visual analyzer that may develop yet before
the appearance of clinical signs of diabetic retinopathy. Therefore,
the use of contemporary structural and functional assessment me-
thods is of particular importance for the early detection of diabetic
eye involvement. The purpose was to evaluate the diagnostic value
of structural and electrophysiological methods for the early com-
prehensive assessment of visual analyzer impairment in patients

with diabetes mellitus. Materials and methods. The study included
67 patients with types 1 and 2 diabetes mellitus (134 eyes), who
were divided into three groups according to the stage of diabetic
retinopathy: non-proliferative (23 patients, 46 eyes), pre-prolif-
erative (22 patients, 44 eyes), and proliferative one (22 patients,
44 eyes). The control group consisted of 20 healthy subjects (40
eyes). All participants underwent a comprehensive ophthalmic
examination, including optical coherence tomography with as-
sessment of retinal nerve fiber layer (RNFL) thickness, as well as
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electrophysiological testing comprising critical flicker frequency
(CFF), phosphene electrical sensitivity threshold (PEST), visual
analyzer lability (VAL), and pupil cycle time (PCT). Statistical
analysis was performed using MedStat v.5.2 software. Differences
between groups were considered statistically significant at p < 0.05.
Results. Patients with diabetes mellitus demonstrated progressive
deterioration of both structural and functional parameters with
increasing severity of diabetic retinopathy. Optical coherence to-
mography revealed a significant reduction in RNFL thickness
compared to the control group. Simultaneously, CFF and VAL
decreased, whereas PEST and PCT increased, with the most pro-
nounced changes observed in patients with proliferative diabetic
retinopathy. These findings indicate the coexistence of structu-
ral and functional manifestations of diabetic neurodegeneration,

which progress in parallel with disease severity. Conclusions. The
combined application of optical coherence tomography and elec-
trophysiological methods provides a comprehensive assessment
of the structural and functional status of the visual analyzer in
patients with diabetes mellitus. Decreased RNFL thickness toge-
ther with reduced CFF and VAL, increased PEST, and prolonged
PCT represent manifestations of diabetic neurodegeneration and
may serve as informative biomarkers for the early diagnosis, as-
sessment of disease progression, and monitoring of diabetic eye
involvement.

Keywords: diabetes mellitus; diabetic retinopathy; diabetic neuro-
degeneration; optical coherence tomography; electrophysiological
methods; critical flicker frequency; phosphene electrical sensitivity
threshold; visual analyzer lability; pupil cycle time
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BTOPUHHA rAQYKOMA 9K PiAKICHE YCKAOAHEHHS
TOKCOMNAQ3MO3HOro yBeiTy

Pestome. Bmopunna nocmyeeanvha enaykoma € manckum YCKAAOHEHHAM Y8eimy, uwo nompedye 00HOUACHO20
KOHMPOAIO GHYMPIUHbOOYHO20 MUCKY MA AKMUBHO20 3aNAAbHO20 npouecy. Y cmammi hoOaHo KAIHIMHULL 6UNAJOK
diaeHocmuKu Ui NiKY8aHHS BMOPUHHOI YBeaNbHOI 2AaYKOMUL, ACOUIH08AHOT 3 OUHUM MOKCONAAZMO30M, I3 KpUMuH4-
HUM aHAN30M nocaidoeHocmi mepanesmuuHux 3axodie. Mema: nodamu ocobaugocmi diaeHoCmMuKy ma AiKy8aHHs
B8MOPUHHOI NOCMYBEANbHOI 2AAYKOMU HA MAT 04H020 MOKCONAA3MO3Y, A MAKO0IC NPOAHANIZY8amMU eheKmMUBHICMb
i MOJICAUBT pUBUKU 3ACMOCOBAHUX MemO00ié KOHMPOAH GHYMPIWHbO0UHO20 mucKy. Mamepiaiu ma memoou.
Ilposedeno ananiz KaiHiuH020 8UNAOKY NAUIEHMA 3 20CMPUM YBEimMoM ma 6MOPUHHOK YEEaNbHOI 2AAYKOMOK)
Aieoeo oka. OuiHoseanu ckapeu, aHamues, 20CMpPoOmy 30py, BHYMPIUHbOOUHUL MUCK, pe3yabmamu 0ioMiKpoCKo-
nii, eoniockonii, nepumempii, yaempa3eyko602o docaioxcernts ma aabopamopoi diaenocmuxu TORCH-ingex-
yii. Ilpoananizoeano OUHAMIKY 3aX680pHEAHHS HA MAI MEOUKAMEHMO3HOI mepanii ma XipypeiuHux nioxoois.
Pesyavmamu. Ha nouamkosomy emani 3ax60piogants 6y10 0iaeHoCmosano Gi0KpUMOKYmMo8y 2AayKomy 1ie0eo
0Ka 3 NIOBULEHHAM GHYMPIUHbOOUHO20 MUCKY 00 43 MM pm.cm. 3 nid03poio HA 3ananrbHuil npoyec, IKOMY He 0)10
npudineno docmamuwo yeaeu. Hadani éuseneno o3Haku aKkmueHo2o ipudoyukaimy, npeyunimamu Ha eHoomenii
PORIBKUL, HEOBACKYAAPU3ALII0 PALOYICKU ma eoHiocuHexil. JlabopamopHui docaioncenHs 00nomMoanu y 6CMAH0B8ACHHI
diazHo3y 04H020 MOKCONAA3MO3Y. AHANI3 ma KopeKyis MeouKkamenmosHoi mepanii i npasuavHo nidibpana xipyp-
eiuna maxkmuka 3abesneyunu 3nuxcenrs BOT do 10,5— 13,0 mm pm.cm. y panHbomy nicasionepayitiHomy nepiooi.
Yepes micsaub 6HYyMpIiUHbOOUHUL MUCK CIMAHO8UE 33 MM PM.CM., 20CMPOMA 30py 1i6020 oka noainuusacs 0o 0,6
6e3 kopekuii. [lodanvuiuit Konmpoas cmany nauiecuma He 30ilicH08a8cs. Bucnoeku. Bmopunna nocmyeeanvha
enaykoma nompebye KoMHACKCHO20 NIOX00Y, W0 BKAOUAE KOHMPOLb BHYMPIUHbOOUHORO MUCKY MA AKMUBHO20
3ananenus. Kninivna diaenocmuka modxce Oymu cKaaoHor uepe3 no0iOHICMb NPossie iHuUM hopmam emopurHoi
enaykomu, 3okpema cunopomy Ilosnepa — Illnoccmana. Hasedenuii unadox demoncmpye nHeobxioHicms c8oe€-
UACHO20 YMOUYHEHHS emionoeii yeeimy, 06epeicHo2o 8uO0py Aa3epHUX ma XipypeiuHux Memooié AIKy8aHHs il OUHa-
MIYH020 CHOCMEPeNCeHH s 3 NAUIEHMAMU 3 BUCOKUM PUBUKOM NPO2PECYBAHHS 2AAYKOMHOI onmuyHoi Heliponamii.
KiiouoBi ciioBa: mokconaazmosnuii ipudoyukaim; nocmyseanbha 2Aaykoma; 6MopuHHa 2AayKoMa

Bctyn

BropuHHa noctyBeajibHa T1ayKoMa — 11€ YCKJIQAHEH-
HSI, sIKe 3ycTpidyaeThcst puban3Ho y 10 % ycix naiieHTiB
3 yBeiToM [1].

BinnosinHo mo niTepaTypHuUX IXKepes MocT3amnaibHa
BTOpPMHHA IJIayKoMa (30KpeMa, yBealbHa) Tocina€e apyre
micie (23,1 %) cepen BTOpUHHUX TJIAyKOM, MOCTYIAI0YNCh
nume gakorenHii (40,8 %) [2].

VYBeiT — 11e Tpyra BHYTPIlIHbOOYHUX 3aIaJbHUX MPO-
1IeCiB, 1110 YpaxkaloTh yBeaJIbHUI TPaKT Ta MPUJIEIIi OYHi
crpykrypu. Lleit Ho3oHIM oxoruttoe moHan 70 rmartoJioriit, siki

BiIpi3HSIOTHCS 3a €TiONOTIE€I0, AaHATOMIYHOIO JIOKaTi3allielo
Ta iIMyHOIIATOJIOTIYHUMHM MeXaHi3MaMu | 3].

IHdekuitHi mpuurHM cTaHoBIATH Bin 11 10 50 % BuU-
ManakiB yBeiTy. BipycHi mpuunHU BKIIIOYAIOTh BipyC TIPO-
CTOTO reprecy, Bipyc BiTpsiHOI Bicnu, IIUTOMETaloBipyc
Ta Bipyc iMmyHomediunTy moanau. bakrepianbHi mpuan-
HU BKJTIOYAIOTh TYOEpKY/Ib03, cudiiic Ta xBopooby Jlaiima.
Toxcomnaa3mo3 € repeBaxkHOIO Mapa3uTapHOIO ETIONOTIEI,
TOJIi SIK TPUOKOBI MPUUUHMU, SIK-OT KaHINUI03, 3yCTPiualoTh-
csa pimme. HeingexiuiiiHa eTionorisi cTaHOBUTD Bif 52 10
79 % Bunankis [4].
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BinmosinHo mo mocmimkeHHs: Neves Ta CITiBaBT., y TTOHAI
10 % mauieHTiB 3 CHCTEMHHMM TOKCOTIa3MO30M 3aXBOPIO-
BaHHs 1e0I0TyBaa0 OPTaIbMOJOTIYHMMU CUMIITOMAaMU,
X0Ya IMPOSIBU Ta TSKKICTh OYHOTO TOKCOTUIa3MO3y He Kope-
JIIOIOTh 3 TSKKICTIO CUCTEMHOTIO 3aXBOPIOBAaHHS [5].

Y cucremuomy omtsiai Boyd ta criiBaBr. (2025) BinzHa-
4eHo, 1110 21 % BMIaIKiB OYHOrO TOKCOILIA3MO3Y IIPUITAIAE
Ha TiepeaHilt yBeit, 2 % — Ha IpoMiXHU yBeiT, 48 % — Ha
3amHil yBeiT Ta 29 % — Ha maHyBeir [6].

3rigHo 3 gaHuMu Jitepatypu, Bix 10 1o 15 % Buman-
KiB CJIIOTH, SIKMM MOXHa OyJ10 6 3amobirtu, rmos’s3aHi 3
YCKJIaIHEHHSIMU yBeity [7].

Mera naHoi nyOJikartii: mogaTu 0coOJUBOCTI TiarHOC-
TUKU Ta JIIKyBaHHS BTOPMHHOI MOCTYBEAJIbHOI TJITayKOMU
Ha TJIi OYHOTO TOKCOIIa3MO3Y, a TAKOX MpoaHasi3yBaTh
e(eKTUBHICTh i MOXJIMBI PU3UKM 3aCTOCOBAHUX METO/IB
KOHTPOJIIO BHYTPillTHLOOUHOTO TUCKY (BOT).

MaTepiaAn Ta MeToAmn

Ha xoncynpramnito Ha Kadenpy ounux xsopod BHMY
iMm. M.I. TTuporosa 3 iHdekUiliHOro BifdileHHs! B KBiTHi
2026 p. 6yB HanpaBieHuii namieHt b., 1986 p.H., 3i ckap-
ramMu Ha OiJib B Olli, 3HaYHE 3HUKEHHSI TOCTPOTH 30Dy Ta
3BYKEHHSI I10JIiB 30y JIiIBOTO OKa.

PesyAbTaTH

3 aHamHe3y Bimomo, 110 B aucronani 2025 poky mairi-
€HT 3BEPHYBCS B IMOJIIKIiHIKY 32 MicLleM MPOXMBaHHS 31
cKapramu Ha TyMaH Tiepe/l JJiBUM OKOM MPOTSITOM OCTaHHIX
2—3 Mics1IiB.

13 3anuciB amMOynaTOpHOI KapTH BiIOMO, 1110 IIpU IIep-
BUHHOMY 3BEPHEHHI /10 opTajibMojiora rocTpoTa 30py rnpa-
BOTO OKa 3 Kopekiii€eto ctaHoBwia 1,0, a niBoro — 0,7 H/K,
BOT mnpasoro oka 21 MM pT.CT., JIiBOrO — 43 MM PT.CT. 3a
MaxitakoBuM. Byno BCTaHOBJIEHO MOTMEpenHiil TiarHos:
yIepiie BusBIeHa BinkputokyToBa lllc rmaykoma jiBoro
oka (yBeasjibHa? IJ1IayKOMO-UMKIITUUHUI Kpr3?). PekomeH-
IOBaHO iIHCTWJIALIiI TUMOJIONIY MajieaTy Ta JIaTAaHOIIPOCTY,
anerasojiamin nepopanbHo. Yepes 2 nHi BOT manienra
CTaHOBMB 16 MM PT.CT. Ha MpaBOMY OIli Ta 29 MM PT.CT. Ha
JIIBOMY OIli, OMHAK IAIli€HT BiAMIiTUB IIOSIBY IapecTe3iii B
pyKax, 110 Jiikapem OyJIo IMOB’3aHO 3 IPUIIOMOM alleTa3o-
JIaMimy, BHACJIZIOK YOTO OCTaHHiil OyB BiIMiHEHMI, OMHAK
IO JIIKyBaHHS OYJIO JOJAHO iHCTWIISLIIT JOP30JIaMiny.

Ha ¢oni npusHayeHOro JIiKyBaHHSI MIPOTSITOM MiCSI1Ist
BOT namieHTta craHoBUB 16—18 MM PT.CT. Ha TIpaBOMY OLli Ta
23—27 MM pT.CT. Ha JliBoMy oui. [Tpu nepumeTpii BinMivanocst
KOHIICHTPUYHE 3BY>KEHHSI IOJIiB 30Dy JIiBOro oka mo 30—45°.

Yepes 2 Micsli Bif MOYaTKy JiKyBaHHS ISl OTpUMaH-
Hs aJIbTEpPHATUBHOI TyMKU TAIli€HT 3BePHYBCS 0 iHIIO-
ro ogragbpmoora. BinmoBinHo mo 3ammcy: rocTpora 30py
npasoro oka 1,0, niBoro — 0,7 H/k, BOT, BumipsiHuii To-
HomeTpoM iCare, cTaHOBUB 16 MM PT.CT. Ha IIPaBOMY OLLi
Ta 57 MM pT.CT. Ha JiBoMy olli. [1pu ornsiai nikapeM BUsIB-
JICHO MHOXXWHHI IIPEIUIIiTaT! Ha €HOOTEil POTiBKU JIIBOTO
oka. BcTaHOBIIEHO MiarHO3: TOCTPUI ipUAOLIMKITIIT JIiIBOTO
OKa, BTOpMHHA yBeaJlbHa IJIayKoMma JIiBoro oxa. Jlikapem
OyJ10 BiIMiHEHO iHCTWJISILIIT JJaTAaHOIIPOCTY Ta 10aHO KOM-
OiHOBaHi OYHi KpaIlli 3 1eKCaMeTa30HOM, HEOMIIIMHOM,
nojiiMikcuHoM B, 6pom@enax i mupenakc st peryJsip-

HUX IHCTWIALIN 3a cxemo1o0. TakoxX Oy10 peKOMEeHIOBAaHO
3BEPHYTUCS] HA KOHCYJIbTAIIIIO 10 TepareBTa, peBMaToJiora
Ta iHdeKuioHicTa.

[TpusHaueHe JiKyBaHHSI MPUHECIO He3HAUYHE CY0’ €K~
TUBHE TIOJIIMILIEHHs, TOMY MallieHT, BUKOHYIOYM OCTaHHi
MPU3HAYCHHS, Mics1lb HE 3BEPTaBCs Y KJIiHIKY, OIHAK Ha-
MPUKIHII CiYHS MaLliEHT IMMOBTOPHO BiAMITUB MOTipIIEHHS
CTaHy i 3’SIBUBCS Ha KOHCYJIbTallilo 10 odTaJbMoJjIora 3a
MiclIeM TIPOXXUBaHHSI, SIKMI BIIEepIle iOro KOHCYJIbTYBaB.
[Ipu ormsiai rocTpoTa 30py MPAaBOro OKa 3 KOPEKIIiEI0 CTaHO-
Buia 1,0, a miBoro 0,6 H/K, BOT npaBoro oka 18 MM pT.cT.,
JiBoro — 58 MM prT.cT. 32 MakJjiakoBuM. 3 ypaxyBaHHSIM
ToTepeHiX peKOMeH 1allili raiieHTa OyJio HarpaBJIeHO Ha
peBmornpo6u Ta BusieieHHss TORCH-iHdexk1iii.

PesyneraT anamizy Ha TORCH-ingexuiii (puc. 1) mokaszas
pizke minuieHHs IgM no Tokcoriazmu (10,1 on/min npu
pedepeHTHNX MMOKa3HUKax 10 2,6 011/MiT), TP HOPMAaTbHUX
3HaYeHHSIX IgM 1o IUTOMErajIoBipycy Ta IPOCTOrO repriecy.

J1711 yTOUHEeHHSI MOKa3HUKIiB Mali€eHT OyB HaIlpaBJIeHU
B iHIIIy TabopaTopiro. TyuM yacom 10 JIiKyBaHHS OyJI0 1o1a-
HO CUCTEMHMI aHTUTiCTaMiHHUI Mpernapar Ta KoMOiHOBa-
HUI CUCTEeMHUI HeCTEPOITHUI ITPOTU3AIIaIbLHII TIpeTapar.

Yepes THKAEHb OTpUMaHi JJabopaTOpHi JaHi BKa3zaiu
Ha piske ninpuieHHs IgG no Tokcorasmu (> 250 MO/min
ripu HopMi 10 8,0 MO/mi1), onHak nmokasHuk IgM 1o Tokco-
ja3mMu OyB y MexXXax HOpPMaTUBHUX 3HAYEHb.

V 3B’3Ky 3 pO30iKHICTIO MOKA3HUKIB IBOX He3aIeX-
HUX JJabopaTopili TepBUHHUM JliKapeM OyJIO BUPIlLLIEHO Ha-
MPaBUTH TAIliEHTA y TPETIO JaOOPATOPil0 HA PO3IIUPEHUI
aHaJi3 IJ1g yTOUHEHHS Ta BU3HAYEHHS BCiX MOKA3HUKIB
TORCH-nanenni.

VY 1eit yac TMCK nailieHTa CTaHOBUB 14 MM pPT.CT. Ha
rpaBomy olii Ta 30 MM PT.CT. Ha JIiBOMY OIli, BUMIpSIHUIA 3a
IIOTIOMOT0I0 TTHEBMOTOHOMeTpa. JlikapeMm Oyj10 BHpIIIeHO
HanpaBUTU MALliEHTA Ha CEJIEKTUBHY Jla3epHy TpabeKyyo-
wiactuky (CJIT) Ha 1iBoMy oL 1711 HOpMaJti3allii TUCKY.

HanpukiHui JoToro TpeTiM jJikapeM 0yJ10 BUKOHAHO
CJIT na niBomy oui. I1pu oMy miciiss mpoueaypu Ao Ji-
KyBaHHS OyJIO pEKOMEHIIOBAaHO MOAATH JTATaHOMPOCT Ta
aleTasojiaMill IepopajbHO, a TAKOX BiIMiHUTU CUCTEMHI
aHTurictaMminHui nperapar ta HIT3I1.

HacrtynHoro anst nicist npoueaypu BOT Ha niBomy ot
BUMIpSIHUI TTHEBMOTOHOMETPOM, CTAaHOBUB ToHaI 60 MM
pT.CT.

Yepes THKIEHDb, HA MOYATKy Oepe3Hs, Malli€HT OTpU-
MaB pe3yJIbTaT PO3IIMPEHOT0 JIabOPaTOPHOTO OOCTEKEHHST
Ha TORCH-iHdex11ii, BAKOHAHOTO B TPETiii He3aleXHii
nmaboparopii. JlaHi BKa3aau Ha 3HAYHE ITIIBUINEHHS I10-
ka3HukiB IgA (> 7 MO/ma npu HopMi 1o 1,1 MO/mi),
IgM (3,15 MO/mn nipu Hopmi no 1,0 MO/ma), 1gG
(732,5 MO/mn nipu HopMi g0 3,0 MO/mit) no ToKcorias-
mu. [Ipu upomy BOT, BumMipssHrii THEBMOTOHOMETPOM,
cTaHoBUB 56 MM prt.cT. [TanieHTy 6ys10 BBeaeHo 0,5 mi Ge-
TaMeTa30Hy Mmapadyab0apHo.

He BiguyBaroun moiIeHHs, MAi€HT CAMOCTIITHO 3Bep-
HYBCSI 110 Jlikapsi-iH(eKIiOHICTa Ta HANPUKIiHIII KBITHSI OyB
TOCITiTa/Ti30BaHMUI 10 iH(EKIIAHOTrO BilmiIeHHS 3 1iaTHO30M:

— ocHoBHUIA: B58.0. Tokcorma3zmos 3 ypaskeHHSIM O4eii;

— YCKJIaJHEHHS: TOCTPUI yBeiT JiiBoro oka. BropuHHa
yBeaJibHa TJIayKoMma JIiBOTro OKa.
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IlamienTy Oysio mpu3HaYeHO: OicenTOo, a3UTPOMILINH,
MeTOoKJIonpamin, ¢oJlieBa KMCa0Ta, (hypocemi, oMernpasosn,
aelIuKoI.

ITin yac crartioHapHoro JIiKyBaHHsI Talli€EHT OyB HaTpaB-
JIeHu# Ha Kadeapy ouHux xsopodo BHMY im. M.I. ITupo-
roBa 1151 1OAATKOBOI KOHCYJ/IbTAllii 3 TTPUBOY JIIKyBaHHS
JiBoro oka. I'lpu orisizii BCTAaHOBJIEHO TakKe.

T'octpora 30py: npasoro oxa 1,0, xiBoro oka 0,3 H/K;
BOT: nmpaBoro oka 16 MM pT.cT. (ITHEBMOTOHOMETPIst), JTi-
BOro oka +++.

OO0’eKTHBHO: IpaBe OKO 0e3 0COOJIMBOCTEN, JIiBe OKO:
OpeluIliTaTy Mo 3aJHill MoBepXxHi poriBku (puc. 1), me-
pemHs KaMmepa cepeIHbOi TIIMOMHU, 3iHULS OKPYTJIa, Ha
CBITJIO pearye, HeOBacKYJIsIpu3allist paitly>kKu Ta KyTa repe-
IHBOI KaMepH, TOHIOCHHEXil (TOHIOCKOITIYHO ), KPUIITATIUK
3 cyOKarncyJsipHUM MOMYTHIHHSIM, HE3HAYHA JAECTPYKIList
CKJIMCTOro Tia (3a ganumMu Y 3/1), po3mmpeHa pyHIycCKo-
Misl He BUSIBWJIA XOPiOpeTUHAIBHUX BorHul, 3MiHu JI3H
JIIBOTO OKa BKJIIOYAJIM He3HAYHe 30J1iMHeHHSI (MTOPiBHSIHO 3
MpaBUM OKOM) Ta pO3IIMPEHY eKCKaBallilo.

PexomeHaoBaHoO:

1. BigMiHUTHY iHCTUJISALIIT TATAHOIIPOCTY, OCKIBKY JIaTa-
HOTIPOCT € aHAJIOTOM ITPOCTAIAHANHIB, SIKi 0epyTh aKTUBHY
y4JacThb B KacKali apaxiZoHOBOI KMCJIOTH, MOTEHIIiI0I0UN
3arajbHUM TIpOLIEC.

2. TpaHcckiaepalibHa HMKIO(POTOKOATYIISIIIS JTiBOTO
OKa TTiCJIST TIOTepeIHbOI MiATOTOBKYU IUISTXOM BBEIECHHS
anti-VEGF-npenapary (3rigHo 3i CBiTOBOIO MPaKTUKOIO)
3a 5—7 OHIB 10 TIPOLIEAYPH.

Yepes TUXKIEHD TTiCst TIpoBeaeHOro JikyBaHHs BOT
nali€eHTa Ha JiBOMY Olli, BAUMipsIHUI1 THEBMOTOHOMETPOM,
craHoBuB 10,5 MM pr.cT. e yepe3 TUXKIEHb TUCK Ha JIi-
BOMY olli ctTaHOBMB 13,0 MM pT.CT. (THEBMOTOHOMETPis ).

IIpu KOHTpOABHOMY OTJISAMI Yepe3 1 Micsalb ITicas
JikyBaHHs (cepennHa yepBHs 2026 p.): rocTpoTa 30py
npaBoro oka — 1,0, niBoro oka — 0,6 H/k. BOT mpasoro
oka — 16 MM pT.cCT., JIiBOro — 33 MM pT.CT. (THEBMOTOHO-
MeTpis1). OG’eKTUBHO: IIpaBe 0OKO — 0e3 0CcO0JMBOCTEA,

PucyHok 1. biomikpockonisi niBoro oka
(kBiTeHb 2026 p.)

JIiBe OKO — 3aJIMIIKU IIPELUIIITATIB 110 3aaHili MOBEPXHi
POTiBKU, «Hi>XKHa» HEOBACKYJISIpU3allisl paiiy>KKK, 3iHUALIST
KpyIJja, Ha CBiTJIO pearye. [lamieHTy Oysi1o mpu3HauyeHO
IHCTWJISIIIT KOMOIHOBAHOTO TilTOTEH3WMBHOTO Mperapary
(mopzonamin + TMMoJI0J) 2 P/ B JIiBE€ OKO Ta IOBTOPHMIA
orJisi yepes 1 micsub.

CraHoMm Ha BepeceHb 2026 p. MaLieHT Ha MOBTOPHY KOH-
CYJIBTAIliIO HE 3’ SIBIISIBCSI.

O6roeopeHHs

T. gondii mae nBo(a3HMI1 KUTTEBUI IIUKIT: CTATEBUI —
y KiHIIeBOro xa3siHa (TBapuH poly KOTsI4uX) Ta Oe3cTa-
TEeBUII — y JIIOJIEH Ta iHIIMX CCaBIIiB, SIKi € TPOMIKHUMU
xazsgamu. Kilku 3apaxaimTbcsi, KOBTalOYM OOLUCTH, 11O
PO3MHOXYIOTHCS B iIXHbOMY KMIIIEUHUKY, Ta CTalIOTh 3apa3-
HUMHI 4yepe3 24—48 roanH, 3aJieXXHO Bil TeMIlepaTypy Ta
BoJiorocTi. JItoau, siKi KOHTAKTYIOTh 3 KOTSIYMMU (heKai-
sIMU, BOJIOI0, TEPMiYHO HEOOPOOJEHUM M SICOM, (hpyKTamMu
Y1 OBOYAMU, 3a0pyAHEHUMHU oouctaMu 7. gondii, MOXYThb
HeHaBMHCHO iX ITpokKoBTHYTU. ¥ IIIKT nmpomixkHoro xa-
3g9iHa OOLIMCTU PO3PUBAIOTHCS, BUBIJIBHSIOUM CITIOPO30-
iTH, SKi OUTSTBHCS Ta IIePETBOPIOIOTHCS Ha TaXi30iTH, 110
MOIIUPIOIOTHCS MO BCbOMY Tijly, TIPOBOKYIOUM aKTUBHY
TKaHMHHY iH}eKIIil0. 3a 10CTaTHLOI iIMyHHOI Bimmosimi
(opMyIOThCSI TKAHUHHI KiCTH, 1110 MIiCTSITh Opajn30iTH,
sIKi € HU3bKOPEIUTiKalliiHUMU (popMaMU ITapa3uTa Ta BU-
KJIMKAIOTh JIATEHTHY iH(eK1ilo. TKaHWHHI KicTU BKa3ylOTh
Ha XpOHiuHY cTafilo iHdeKii Ta 30epiraloTbCcst MpPoTs-
roM TPUBAJIOIO Yacy B OpraHi3Mi xa3siiHa, BUKJIMKAIOUU
0e3repepBHY CTUMYJISILIIO iMyHHOT CUCTEMH, 11O MPU-
3BOAUTH A0 3aXMCHOI, X04a ii He CTePUIIi3yI0u0l iMyHHOI
Bigmosimi. OgHak Opagu30iTH 34aTHI A0 TpaHchopMallii
B TaXi30iTH MiCJIsl BUBiIJIbHEHHS 3 TKAHUHHUX KiCT, TOMY
(haza akTMBHOTO 3aMAJILHOTO MPOLIECY MOXKE TTPOSIBIISITUCS
yepes OyIb-sIKMI TIepiof micist 3apaXKeHHsI Ta IEPBUHHOTO
posBy iHdekii [8].

[Tpu HaOyTHX iH(MEKILiSIX OCHOBHY POJIb Bi/lirpa€ MTyH-
KOBO-KUIIIKOBUI TPaKT — ITicJIsl iH(iKyBaHHSI TOHKOTO
kuiieyHuka 7. gondii KpOBOTOKOM PO3HOCUTBCS TTO Opra-
Hi3My, 10J1al0uu reMaToeHIedatiyHuil Ta reMaToodTaib-
MiuHUT 6ap’€pu, Ta IPOHKUKAE B OpraHu-MilieHi [9].

ChOrojiHi OnucaHo IOHAaMEeHIIIe TPU HUISIXM MOTpa-
IUISTHHS ITapa3’TiB 10 OKa: IePeHOC TaXi30iTiB JEUKOLIM-
TaMMU, TTapaleTIoJIIpHUN IIJISIX Ta Yepe3 CYAUHHY CUCTEMY
Xopioifei, MpoXoasiyn yepe3 30BHIllIHIi reMaTopeTUHAaIb-
HUi 6ap’ep, YTBOPEHUIA TTIrMEHTHUM EITiTeJTiEM CiTKiBKU.
Jajti Taxi3oiTy, MPOXOAsYM Yepe3 30BHIlLIHI IIapy CITKiBKM,
MOIIMPIOIOTHCA Y ii BHyTpimrHi mapu [10]. CxragHimmm y
PO3YMiHHI € TTaToreHe3 i30JbOBAaHOTO TMEePEIHBOTO YBEiTY,
acolliiiOBaHOTO 3 TOKCOILIa3MOBOIO iH(peKIien. OgHak
HE3BaXKalouM Ha 30HY YPaKeHHsI, aKTUBHUI 3allaIbHUI
Mpoliec MOTpedye NMpU3HAYEHHSI €TIOTPOITHOTO JIiKyBaHHSI.

3rigHo 3 TaHUMMU JIiTepaTypH, Yy KOKHOTO TPEThOTO Malli-
€HTA 3 YBEITOM BUSIBJISIETHCS MiABULIEHHS BHYTPILUHBOOY -
HOTO TUCKY > 21 MM PT.CT., a Y KOKHOTO CbOMOTO — TOHaJ
30 MM pT.CT. IIPOTSITOM JBOX POKiB Bijl 1€0IOTY 3aM1aIbHOIO
mnporecy [11].

AHarnizytouu naHi jgirepatypu, Nishio ii criiBaBT. miinm
HU3KU BUCHOBKIB Ta peKOMEHallii 111010 BeIeHHS Malli€H-
TiB 3 yBeiToM Ta minBuieHHssM BOT [11]. HasgBHicTb akTHB-
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HOTO 3anajbHOro Ipolecy Ta migsuieHoro BOT norpedye
JIBOCTOPOHHBOTO MiIXOAY Y JIIKyBaHHI MaLliEHTIB: KOHTPOJIb
3anajeHHs Ta 3HuKeHHs1s BOT. Ha mouatkoBux cramisix
3aXBOPIOBAHHS, KOJIM HasIBHUI aKTUBHUI 3aTlajIbHUI MPO-
11ec, y Ieply Yepry npuaiIsIETbes yBara Horo 0J10KyBaHHIO,
TOoMi SIK st KOHTpoJito BOT BUKOPUCTOBYIOTH TilMOTEH-
3MBHI OYHi KpaIuli. ¥ Mipy BU3HaY€HHSI IIPOBOKYIOUOTrO
3arnajeHHs (hakTopa MPUIIISETbCS yBara HOro KOHTPOJIIO,
npu uboMy BOT nponoBXyHOTh KOHTPOJIIOBATA MiCLIEBOIO
Tepamieto. HapemiTi, Koy 3amajeHHs IepeXoauTh B CTaIiI0
peMicii, po3rIsImaETbCs MOXKIIUBICTD XipypTidHOTO ITiAXOMy
17 3HmkeHHs: BOT, omHOYacHO MpOa0OBXYETHCS TTPOTU-
3arajbHa Teparis.

IlpoBeneHHs MazepHUX NpOLEAYp y KYTi MepeaHbol
KaMepu OKa € BUIMPABAAHUM JIMIIE Y BUTIAAKY HAassBHOCTI
TOHIOCUHEXIil 115 iX po3ciyeHHs. [HIi 1a3epHi mpouenypu
(ALT, SLT) € npoTunoka3aHMMM, OCKiIbKY TP HU3BKIlA
edexruBHOCTi 3HMXKEeHHsT BOT npoBoKye 3HaUHE MOCUJICH -
H$1 3aNIaJIbHOTO Tipoliecy (Y HaBeJeHOMY BUIIaJKy Ha IPYyTy
no0y micis SLT 3agikcoBano BOT Ha nmiBoMy ol moHan
60 MM pT.CT.).

BinmoBimHO mo maHux JmiTepaTypu, CUHYCTpaOeKyIeK-
TOMisI € 30JIOTUM CTaHIAPTOM XipypriyHOIro JIiKyBaHHS
Malli€HTIB 3 MOCTyBeaJbHOIO IJ1ayKOMOIO, X04a 4yacToTa
YCITIIIIHOTO pe3yJIbTaTy 3aJMIIaEThCS HU3bKOM. Bukopu-
cTaHHs MiToMiliHy C 3HaYHO IMOJIIIIIMIIO pe3yIbTaTH OIle-
PaTUBHOTO BTPYYaHHS 3 TPUBOJly BTOPUHHOI ITOCTYBEATbHOT
raykomu [12].

Vce GinbIIOl MOIMYISIPHOCTI CHOTOMHI HA0yBa€ HOBUIA
HaIpsiM KOHTPOJIIO YBEITY — iMyHOCYIpeCHBHA Tepartisi,
sIKa J03BOJISIE, OKPIM OIOCEPEeIKOBAHOTO BIUIMBY Ha KOH-
Tposib BOT, Gisbir 6e3reqHo MpoBOIUTH ONlEpaTUBHE BTPY-
YaHHs 3 IPUBOIY BTOPUHHOI IJ1aykomu [11].

AJBTepHATUBOIO KJIACUYHOI CUHYCTPaOeKyIeKTOMII ISt
3HmkeHHs1 BOT y naiieHTiB 3 BTOpMHHOIO MOCTYBEJIbHOIO
IJIayKOMOIO € TpaHCCKJIepaibHA LUKIO(POTOKOATYISIILis.
3arnaaeHHsI, sKe MIPOBOKYETHCS 1IiEI0 TTPOLIEAYPOIO, TUMYA-
COBE Ta caMOOOMeXyBaJIbHE, ITOPIBHSIHO 3 ITOBHOLIIHHOIO
0s1e6-dopmytouoro xipyprieto. [Ipruuomy 3a MOXIUBOCTI
MPOBEAEHHS MiKpOiMMYJIbCHOI MPOUEAYPU iIHAYKOBAHUM
3aIaJIbHU IIpolec Oyme HaliMeHImM [ 13].

HeoOxinHo BiAMITUTH, 1110 TTOCTyBeabHa IJITayKoMa Ma€e
CKJIAOHOIII He JMIIe y MUTaHHi JikyBaHHs. [1paBuibHa
NiarHOCTMKA YaCTO TEX MA€E 3HAYHIi CKJIATHOILII.

Ha nouaTtkoBux eTamax KjaiHiuHa KapTHUHA IMOCTYBE-
aJIbHOI BTOPMHHOI TJIayKOMU TTOTpedye nudepeHiiitHo1
niarHocTuku 3 cuHapomoM Ilo3zHepa — lllnoccmaHna
(TJIayKoMO-IMKIIITUIHAM KPU30M), SIKUI IIpUTaMaHHUA
nalieHTaM MoJIoforo Biky. OOuIBa 3aXBOPIOBAHHSI TIPO-
SIBJISIIOTHCSI XapaKTepPHUMU CKapraMy Malli€eHTiB Ha 3a-
TYMaHEHHS 30py Ta OYHUM JTMCKOMMOPTOM, HasIBHICTIO
MNpPEeLUITTaTiB Ha 3aIHill TTOBEPXHi POTiBKY Ta Pi3KUM ITilI-
BUILIEHHSIM BHYTPIITHLOOYHOTO TUCKY. OIHAK Ha BiIMiHy
Bil mMporpecyoyoi BTOPMHHOI IJTayKoMu cuHapoMm [lo3He-
pa — Illnoccmana xapakTepusy€eThCs 10AaTKOBO CKapraMmu
Ha TMOsIBY paiiy>KHMX KiJl HABKOJIO JIKepeJia CBiTja, Hop-
mamizauiero BOT y nmepioau pemicii, a TaKoX BiACYTHICTIO
3MiH 10JIiB 30pYy. /151 IbOTO 3aXBOPIOBaHHS XapaKTePHUM
€ CIIOHTaHHE 3aBepILeHHS e300y, 1110 TPUBAE Bill KiIbKOX
TOIVH J0 KiJIbKOX TVKHIB [14].

BucHoBoK

BToprHHa ri1aykomMa — 3aXBOPIOBaHHS, 1110 BaXKKO ITiJI-
NAETHCSI KOHTPOJIIO Ta JTiKyBaHHI0. BTopuHHa noctyBeaibHa
IJIayKoMa noTpeOye He JIMIIe HU3KM 3aX0IiB, HaIlpaBJIeHNUX
Ha koHTposib BOT, ane i1 3axomdiB, cipssIMOBaHUX Ha KOH-
TpoJib 3amnajieHHs. [yxke yacTo 11i 1Ba MiaXoau yCKIaaHo-
I0Th MOXJIMBOCTi OIMH OJTHOTO.

[NoeTtanHicTh BU3HAUEHHS 3aMaJIbHOTO MPOIIECY, OO
KOHTPOJIb Ta YCYHEHHS (NMIPUTHIYEHHS) 3 OAHOYACHUM
koHTposieM BOT ta momasbIimii miaxin y JiKyBaHHiI BTOPUH-
HOI TJIayKOMU € CKJIaJIHUM Ta TOTpeOye yBaru i BceOGiuHO1
00i3HaHOCTI KJIiHILUCTA.

KondaikT inTepeciB. ABTOpU 3asIBJISIIOTH PO BiICYTHICTh
KOH(DIIKTY iHTepeciB Ta (piHAHCOBOI 3aliKaBICHOCTI IIPU
HaIMCaHHi JaHOI CTaTTi.

Buecok aBropiB. ['pixkumanbebka K.KO. — 36ip i 06poOka
MarepianiB, HanmucaHHs TeKcTy; KomapoBcoka [.B. — aHa-
JIi3 JaHUX, HaMcaHHs TekcTy; AHapyikoBa O.0. — 30ip
MaTepiaiB i aHaIi3 JTaHWX, KOHIEIIIis i fM3aliH CTaTTi, pe-
JIaryBaHHS TEKCTY.
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K.Yu. Hrizhymalska, I.V. Komarovska, O.O. Andrushkova

Vinnytsia National Pirogov Memorial Medical University, Vinnytsia, Ukraine

Secondary glaucoma as a rare complication
of toxoplasmic uveitis

Abstract. Background. Secondary post-uveitic glaucoma is a severe
complication of uveitis that requires simultaneous control of intra-
ocular pressure and the active inflammatory process. This article
presents a clinical case of the diagnosis and treatment of secon-
dary uveitic glaucoma associated with ocular toxoplasmosis, with
a critical analysis of the sequence of therapeutic interventions. The
purpose was to present the diagnostic and therapeutic features of se-
condary post-uveitic glaucoma associated with ocular toxoplasmosis
and to analyze the efficacy and potential risks of the methods used
to control intraocular pressure. Materials and methods. A clinical
case of a patient with acute uveitis and secondary uveitic glaucoma
of the left eye was analyzed. Patient complaints, medical histo-
ry, visual acuity, intraocular pressure, biomicroscopy, gonioscopy,
perimetry, ultrasonography, and laboratory testing for TORCH
infections were assessed. The course of the disease during medical
treatment and surgical interventions was analyzed. Results. At the
initial stage of the disease, open-angle glaucoma of the left eye was
diagnosed, with intraocular pressure elevated to 43 mmHg and
suspected inflammatory involvement, which had not received suf-

ficient attention. Subsequently, signs of active iridocyclitis, corneal
endothelial precipitates, iris neovascularization, and goniosynechiae
were detected. Laboratory investigations contributed to the diag-
nosis of ocular toxoplasmosis. Analysis and adjustment of medical
therapy, together with appropriately selected surgical management,
resulted in a reduction in intraocular pressure to 10.5—13.0 mmHg
during the early postoperative period. One month later, intraocular
pressure was 33 mmHg, and visual acuity in the left eye improved
to 0.6 without correction. No further follow-up was performed.
Conclusions. Secondary post-uveitic glaucoma requires a compre-
hensive approach involving control of intraocular pressure and active
inflammation. Clinical diagnosis may be challenging because of
similarities with other forms of secondary glaucoma, particularly
Posner-Schlossman syndrome. This case demonstrates the need
for timely clarification of the etiology of uveitis, careful selection
of laser and surgical treatment methods, and dynamic follow-up of
patients at high risk of glaucomatous optic neuropathy progression.
Keywords: toxoplasmic iridocyclitis; post-uveitic glaucoma; se-
condary glaucoma
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l'yayH O.B.", KoHoBanosa H.B.?
T AY «IHCTATYT O4HIX XBOPOG | TKAHMHHOI Teparnii iM. B.M. inatosa HAMH YipaiHm», m. Oaeca, YkpaiHa
2 OAEeChKUV HOLIOHAALHUA MeAMYHWA yHIBepcuTeT, M. Oaeca, YKpaiHa

Cumulative Burden Index gk iHTerpaAbHUM mapkep
PEe3NCTEHTHOro nepeobiry HeOBACKYASPHOI TAOYKOMM
NiICAS TOOHCCKAPAABHOT LMKAOPOTOKOATYASILLl:
npocneKkTuBHe 36-MiCa4He AOCAIAXKEHHS

Pesiome. Axmyaavnicmo. Heosackyaspha enaykoma XxapaKkmepusyemoCs aepecusHuM nepedicom, 8UCOKOI0 Hacmo-
MO NOBMOPHUX XIPYPiHUX 6MPYHAHb MA 3HAYHOIO 8apiabeabHiCmI0 00820CMPOKOBUX Pe3VAbMAMIE AIKYBAHHS.
Kymynsmuena ckaadnicms mepanii modice 8idoopaxcamu 6ionoeiuHy pe3ucmenmuicms 3axeoproganns. lnmeepanrvha
OYIHKA NIKYB8ANBHO0 HABAHMAICEHHS MOJICe MAMU NPOSHOCMUYHE 3HAYEHHS 045 Pe3yAbmamie mpaHccKkAepanbHoi
yuknogpomorxoacynayii. Mema 00caiOHceHHs: OYIHUMU NPOSHOCMUUHE 3HA4EHHs [HOeKCY AIKY8ANbHO2O HABAHMA -
acennsi (Cumulative Burden Index, CBI) sk inmeepanvnoeo mapkepa pe3ucmenmHocmi nepebicy HeoeackyasapHoi
2AaYKOMU NicAs MPaHCCKAepanvHoi yukaogomokoazyrauyii. Mamepiaau ma memoou. Ilposedeno npocnekmuere
Koeopmue docnioxncenHs, ke ekarouano 224 nayienmie (224 oka) iz He08aCKYAAPHON 2AAYKOMOI0, AKUM BUKOHY8ANU
mparcckaepanvhy yukaogomokoazyasyiro. Ilepiod cnocmepexcenns cmanosug 36 micayie. CBI euznauanu sk cymy
Kinbkocmi Kypcie yukaoghomoxoazyrsyii ma iHoekcy maxckocmi KAiHIMHUX YCKAAOHEeHb, N0 I3aHUX 3 nepebicom
3axeoprosanns. Hesanexcni npeduxmopu neeghekmueHo2o pe3yavmamy AiKy8anHs U3HA4AAU 3a ONOMO20I0 ba2amo-
ghaxmopHoi nocicmuunoi peepecii. Jluckpuminayiiiny 30amuicms NOKazHuKa oyinoeanu 3a donomozoro ROC-ananizy.
Pesyavmamu. Yepes 36 micauie epexkmuenuii pesyavmam aiKyearnis 6yo docsenymoy 155 nauicumie (69,2 %), mooi
sk y 69 nauyieumis (30,8 %) aikysants 6ya0 neegpexmuerum. Cepeoniti CBI cmanosus 3,9 y epyni epekmuerozo
AiKyeanus ma 6,6 y epyni peaucmenmnoeo aikyeanus (p < 0,001). Y bacamoghaxmopniii noeicmuuniii peepeciiiniil
mooeni CBI 6ys nezanexchum npeduxmopom pesucmenminoeo aikysanns (OR = 1,58; 95% JII 1,32—1,90; p < 0,001).
ROC-ananiz npodemoncmpysag eucoky npoerocmuury mounicme nokaswuxa (AUC = 0,84; 95% JII 0,79—0,89).
Onmumanvie nopozoge snavenns CBI > 5 3abesneuysano uymaugicmo 78 % ma cneyupiunicms 81 %. Bucnosxu.
Inoexc nikysanvroeo nasanmaxncenns (Cumulative Burden Index, CBI) € inmeepanvhum nokasnuxom, uio 8iooopa-
CAE KYMYASIMUBHY CKAAOHICMb NIKY8AHHS NpU HeosacKyaapHill enaykomi. [lideuwenns snauenns CBI acoyitoemocs
3 BUWUM PUSUKOM Pe3UCMEHMHO020 00 AIKYBAHHS nepebiey nicas mpancckaepansHol yuxkaogomoroazyrsayii. Inoexc
Mooice 6ymu 8UKOpUCMAaHUil 045 KAiHiYHOI cmpamudpixauii pusuky y uyiei kameeopii nayienmie.

Karouosi cioBa: neosackyaspna enaykoma; diabemuuna pemunonamis; okA3ia 6eH CIMKIGKU; MPaHCCKAe-
panvHa yukaogomokoayaayis,; aikysanvhe Hasanmanxncenus; Cumulative Burden Index; npoenocmuuni modeai;
POC-ananiz; énympiutHb00uHUiL MUCK

Bctyn

HeoBackynsgpua rmaykoma (HBI') € ogHiero 3 Haii-
OiJIBIII arpecCUBHUX (DOPM BTOPUHHOI TJIAYKOMM Ta TSIXK-
KUM YCKJIQIHEHHSM illleMiYHUX 3aXBOPIOBAaHb CiTKiBKHU,
30KpemMa TpojidepaTuBHOI AiabeTUYHOI peTUHOMATIl Ta
OKJII03i1 BeH ciTKiBKM. [laToreHe3 3aXxBOprOBaHHS MOB’sI-
3aHMI 3 TIITOKCI€I0 CITKIBKM Ta ITiIBUIIEHOIO eKCIIPECier0

CyIMHHOro eHaoTeiaabHoro gakropa pocry (VEGF),
110 CTUMYJIIOE HeOBAaCKYJIIpU3aIlilo pailly>kK1 Ta KyTa
nepenHboi Kamepu oka [1, 2]. @opmyBaHHS (iOpo3-
HO-BaCKyJIsSIpHOI MeMOpaHu y TpaOeKyJIsIpHiii Mepexi
MPU3BOJIUTD 10 MPOTPECYIOYOTO MMiIBUILIEHHSI BHYTPillI-
HboouHoTro THucky (BOT) Tta mBuAKOro moripiieHHs 30-
poBux ¢yHKIIH [3].
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JlixyBaHHSI HEOBACKYJISIPHOI TJIAYKOMU 3aJIUIIAETHCS
CKJIATHUM KJIIHIYHUM 3aBIaHHSAM Yepe3 MyTbTU(hAKTOPHUIA
XapakTep ii maToreHe3sy, sIKAil BKJIIOYAE iIIIEMil0 CiTKiBKHU,
VEGF-omnocepenkoBaHy aHTiOTeHHY aKTUBHICTb, 3aMajIbHi
MeXaHi3MM Ta CTPYKTYpHY MepeOyaoBy IpeHaXKHOI CUCTEMU
oka [4, 5]. Kpim Toro, octaHHi AOCTiIKEeHHS IeMOHCTPY-
I0Th, 1110 PEMOAEII0OBaHHS LIUJIiapHOIO Tijla Ta CUCTEMHE
3arajieHHs] MOXYTb BillirpaBaTy BaXKJIUBY POJib y IaTore-
He3i HeOBaCKYJ/ISIPHOI INIayKOMU Ta BU3ZHAYATH 11 KJIITHIYHUI
nepe6ir [6]. CtaHgapTHa Tepariist 3a3BU4aii BKJIIOUAE MaH-
pETUHAJIbHY Jla3epKoaryJsiiiito, iHTpaBiTpeaJbHe BBeICHHS
antu- VEGF-nipenapatiB Ta Xipypriuti MeToau KOHTPOJIIO
BOT [5, 7].

TpancckiaepanbHa nukiaodorokoaryasauis (TCK
L ®K) € mmpoKo 3aCTOCOBYBAHUM METOIOM JIiKyBaHHS
pedpakTepHux GopM rraykoMu. MexaHi3M 11 fii mossirae y
YaCTKOBIl AeCTPYKIIil IMJIiapHOTO Tijia 3 MOAAIbIINM 3HU-
JKeHHSIM IpoayKilii BoasgHucToi Bosiorn Ta BOT. Kuriniuni
MOCIiIXKEHHS T€MOHCTPYIOTh, 1110 3aCTOCYBaHHS i0IHOL
TPaHCCKJIEPAIbHOI IMKI0(GOTOKOATYJISALIl JO3BOJISIE 10~
CSATTH AOBrOTpUBaJIOro KoHTpoJo BOT y 3HauHOT YacTUHU
MAali€HTIiB 3 pedpakTepHOIO INIayKomolo, BKiodaoun HBIT
[8—10].

OpnHak pe3yIbTaTu JIiKyBaHHS 3aJIMILIAaI0ThCs Bapiadeslb-
HUMU. 32 TaHUMU CyYaCHUX KIIIHIYHUX JTOCITiIKEHb, YacTKa
MNaIli€HTIB, SIKi MOTPeOyIOTh MOBTOPHUX MPOLEAYP ITics
TCK L®K, moxe cranosuty Big 30 1o 60 % [8, 11, 12]. ¥V
NeSKUX Cepisix JOBrOTPUBAIMIA ycrix JikyBaHHs nipu HBIT
CTAHOBUTH MPUOIKU3HO 55—65 % [13].

Y GuTbIIOCTI MOTEePEeaHIX TOCTiIXKEHb OCHOBHA yBara
npuainsuiacs ouiHii rinoreHsuBHoro edexkty TCK LIPK ta
YyacToTi TicsionepauiiiHuX yCKiIaaHeHb. BomHovac KiiHiv-
Huil nepedir HBI' yacTo xapakTepu3yeThcst HEOOXiMHICTIO
MOBTOPHUX XipypriuHMX BTPY4YaHb, 11O MOXKE BimoOpaxka-
T PEe3UCTEHTHICTh MATOJIOTIYHOTO MPOLIECY Ta CKJIAAHICTh
MOro KOHTPOJIIO.

KoHuenist ikyBaJIbHOro HaBaHTaXXeHHs (treatment
burden) IMPOKO BUKOPUCTOBYETHCS Y TOCTIIKEHHSIX XPO-
HIYHUX 3aXBOPIOBaHb i BijjoOpakae cyMapHy CKJIagHICTh
JIIKyBaHHSI, BKJIIOYAlOUYM iHTEHCUBHICTh Tepamii, 4acTo-
Ty BTpy4YaHb Ta PU3UK YCKIagHeHb [14, 15]. V xniniunHii
o(TanbMoIOril LIeil miaxin Moxe 0yTH KOPUCHUM JUIST iH-
TEeTPajJbHOIO OLIHIOBAHHS CKJIAIHOCTI JIIKYBaHHS Ta MOT0
MOTEHIIIHHOTO BIUIMBY Ha KJIiHIYHI pe3yJIbTaTH.

3 orisiny Ha 1ie MOXHAa MPUITYCTUTH, 110 BUCOKA iH-
TEHCUBHICTb JiKyBaHHs npu HBI Moxe BimoOGpaxkatu
OLIBII arpeCUBHUM 0i0JOTIYHUI (PeHOTUN 3aXBOPIOBAH-
Hsl, TIOB’SI3aHUM i3 MEePCUCTYIOUOIO iIIEMIi€I0 CiTKiBKH,
nigpumeHoo VEGF-akTuBHICTIO Ta mporpecyodyoro
HeoBacKyJIsIpu3alli€lo. ¥ TakoMy BUIIAAKY iHTeTrpajbHa
OIliHKA JIiKyBaJbHOTO HaBaHTaXXE€HHS MOXe MaTU Mpo-
THOCTUYHE 3HAYEHHS JIS1 pe3yabTaTiB XipypriuHoro Ji-
KyBaHHSI.

VY 3B’13Ky 3 LIUM MIePCIIEKTUBHUM € BUKOPUCTAHHS iHTe-
TpaIbHUX MOKA3HUKIB, SIKi TO3BOJISIIOTH KiJIbKiCHO OLIIHUTH
KyMYJISTUBHY CKJIAIHICTb JTiKyBaHHSI. OMHUM i3 TaKUX T10-
Ka3HUKiB MOXe OyTHU iHIEKC JIiKyBaJIbHOTO HaBaHTaXKEHHSI
(Cumulative Burden Index, CBI), o nmoeaHye iHdopmaiiito
PO KiJbKiCTh BUKOHAHUX XipypTiYHUX BTpyYyaHb Ta TSK-
KiCTb Mic/IsIonepaliiiHuX YCKIIagHEeHb.

BonHouac y cydacHhiii iiTepaTypi IpakKTUYHO BiICYTHi
MOCTiIXKEHHSI, TPUCBIYEHI OLIHIII KYMYJISITUBHOTO JIiKy-
BaJIbHOTO HAaBAaHTAXXKEHHS SIK iIHTETpaJIbHOTO MapKepa TsK-
kocTi rrepebiry HBI Ta #1oro MoXJIMBOTO IMMPpOrHOCTUIHOTO
3HaueHHs monao pe3yiabrarie TCK LOK.

Merta [0CJiIKEHHS: OLIIHUTY MPOTHOCTUYHE 3HAYSHHSI
iHIeKcy JikyBajabHOro HaBaHTaxeHHst (Cumulative Burden
Index, CBI) sk iHTerpaabsHOro MapKepa pe3MCTeHTHOCTI e -
pebiry HeoBacKyISIPHOI IJTayKOMU ITiC/Is1 TpaHCCKJIepaJlbHOL
LIUKII0(DOTOKOATYJISLIII.

MarTtepiaAu Ta meToamn

Jusaiin docaioncenns

JocnigkeHHsI BUKOHAHO SIK MPOCIEKTUBHE KOTOPTHE
OOHOIIEHTPOBE CITOCTepekeHH MmauieHTiB i3 HBI, axum
npoBoauian TCK DK 3 momaibimM 36-MiCSUHUM CITO-
CTEPEXEHHSIM.

JlocmimKeHHsT BAKOHAHO BiIITOBIIHO OO MPUHIIMIIIB
I'enbcincbkoi nexkmnapariii. [IpoTokos qociimkeHHs cxBaje-
HO JIOKaJTbHUM KOMITETOM 3 6ioeTUKU. Yci naiieHTn Hajga-
JIM MUCbMOBY iH(DOPMOBaHY 3rojly Ha YUacTb y JOCTiKEHH.

Kpumepii éxarouenns

Y nmocnigkeHHs BKJIIOYAIM MaLi€HTIB 3 MiATBEpaXKe-
HUM KJIiHIYHMM JiarHO30M HEOBACKYJISIPHOI INIAYyKOMU 3a
HasIBHOCTI:

— TIOBHUX JaHUX 11010 BUXiTHOTO PiBHSI BHYTPIllIHHO-
OYHOTO TUCKY;

— iHdopMallii Mpo KiJIbKicTb BAKOHAHUX KYPCiB LIMKJIO-
¢oToKoaryJsiIii;

— JTaHMX 1100 J0OMepalifiHUX Ta yCKIaIHEHb MPOTSI-
roM 36 mics1is;

— pe3yJIbTaTiB KJIIHIYHOTO CIOCTEPEKEHHS MPOTSTOM
36 mics1iB.

[MamienTy 3 BiZCyTHIMU KJIIOYOBUMHU 3MiHHUMHU HeE
BKJTIOYAJIUCS 10 0aratoakTOPHOIo aHai3y.

Kainiune o6cmexncenns

YciM mmanieHTaM IMpoBOIMIIM CTaHAAPTHE O(PTAIBMOJIO-
riyHe 00CTeXEeHHS, 110 BKJIIOYAJIO BUBHAUEHHSI MAaKCUMAJTb-
HO KopuroBaHoi roctpotu 30py (MKI'3), ToHomeTpiio 3a
l'onpaMaHoM, 6iOMiKpPOCKOITiI0 MEPEAHBOTO Bipi3Ka OKa,
0o(pTaTEMOCKOTIIIO.

BOT Bu3Hauaau Ha BUXiIHOMY PiBHi Ta Mia yac KOH-
TPOJIbHUX Bi3UTiB IIPOTSITOM II€PiOAy CIIOCTePEXKECHHS.

Jixysanns

TCK LI®K BukoHyBaau 3 BUKOPUCTAHHSIM JIi0IHO-
ro Jiazepa 3 JoBXUHOW0 XBwiIi 810 HM (motyxHicTs 1000—
1500 MBr, TpuBanicts imnynbcy 2,0 ¢, 18—24 arikauii Ha
ny3i mpuban3Ho 270°) 3a MoanuiKoBaHOI METOTUKOIO,
orucaHolo pasime [16].

KinbKicTh MOBTOpHUX KypCiB BU3HAYAIM iHIMBIAYaJIbHO
3aJIe>KHO Bijl KJIiHIYHOI BiMOBINi Ha JTiKyBaHHSI.

Dopmysanns inoeKcy AiKyBaA1bHO20 HABAHMANCCHHS

CBI po3spaxoByBayiu SIK iHTeTpaJIbHUI KyMYJISITUBHUA
MOKA3HUK, 110 BKJTIOYAB KiJIbKiCTh BAKOHAHUX KyPCiB TPaHC-
CKJIepaJIbHOI MKI0(OTOKOATYJIALIII Ta TSLKKICTh KITIHITHUAX
YCKJIaJHEeHb, TTOB’sI3aHUX i3 TepediroM HeoBaCKYJISIpHOT
ryaykoMu. J1o OLiHKM BKJIIOYaIM YCKIaOHEHHS, 1110 MOIJINA
OyTM HasiBHi IO TIOYATKY JIiKyBaHHsSI 400 BUHMKATH ITifl yac
TOAAJIBIIOTO CIIOCTEPEXKEHHSI, OCKIJIbKM BOHU BiloOpakaloTh
3arajbHy CKJIAIHICTh KJIiHIYHOTO IIepe0iry 3aXBOpIOBaHHSI.
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Kinuesea moura

AHaJi3 ycrixy JiKyBaHHS ITPOBOIMIN Yepe3 36 MicsLiiB
(V36). Ycnixom (Success) BBaxKain gocsarHeHHs piBHs BOT
<21 MM pT.CT., 306epexxeHHs/momimmuenus MKI'3 yepe3s 36
MiCS1IiB CLIOCTEPEXKEHHSI, BiICYyTHICTh OYHOIO OOJIIO.

IMokaznukom HeedekTuBHOTO (Failure) nikyBaHHs mic-
ns ipoeaeHHss TCK LPK Gynu naiieHTH 3 pe3MCTeHTHUM
nepebirom HBT': BOT Ha piBHi > 21 MM pT.CT., He3BaXKaroun
Ha MiClIeBe TIMOTeH3UBHE JIiIKYBaHHS; 3HUXKEHHS BXiTHOTO
nokaszHnka MKI'3; HeoOXigHiCTh MOAAIBIIIOrO XipypriYHOTO
BTPYYaHHS TIPOTSITOM 36 MICSILIIB CITOCTEPEXKEHHSI.

Cmamucmuunuil anaaiz

CTaTUCTUYHUI aHaJi3 OTPUMAHUX JaHUX TTPOBOIMIIN
3 BUKOPUCTaHHSM CTaTUCTUYHOIO MPOTPAMHOTO 3a0e3-
neyeHHs JASP 3 Binkputum komom mirst Windows. Omm-
COBa CTaTMCTUKA /Il KaTeropiaJlbHUX JaHUX Oysia TomaHa
3 BUKOPUCTaHHSM 4YacToT (n) i BincotkiB (%). KinbkicHi
3MiHHI TTOJIaHO SIK MeiaHy Ta MiKKBapTUJIbHUI iHTEpBaJ
(mean * SD). Ing nopiBHSHHS I'pyIl BUKOPHUCTOBYBAIU
U-kpurepiit Mann-Whitney a6o x2-tect. He3zanexHi nipe-
JMUKTOPU Hee(eKTUBHOTO pe3yIbTaTy JiKyBaHHSI BU3HAYa-
JIM 33 JOIIOMOTO0I0 6araToakTOpPHOI JIOTiICTUYHOI perpecii.
HuckpuMiHauiiiny 3natHicte CBI omiHooBanu 3a goro-
moroio ROC-ananizy. OntuManbHe ITOporoBe 3Ha4YeHHSI
BU3HavaJIM 3a iHIekcoM Youden.

CTaTUCTUYHO 3HAYYLIMMU BBaXKaau pe3ybTaTu Mpu
p <0,05.

PesyAbTaTH

Xapaxmepucmuxka eubipku

V nocnimxkeHHs BKIouyeHo 224 nauieHTu (224 oka) i3
BTOPUHHOIO HEOBACKYJISIPHOIO TJIAYKOMOIO BikoM 64 (61; 67)
poku, skuM BukoHyBanmu TCK LH®PK 3 moganbuimm 36-mi-
csTaHUM crioctepexkeHHsaIM. Ha 133 ouax miarHocToBaHa
HBT Ha i nposihepaTUBHOI 1iabeTUUHOT peTUHOTIATIT, Ta
Ha 91 oui — HBI BHacnifnok okJto3ii BeH CiTKiBKU.

Yepes 36 MicsiB eeKTUBHUI pe3yIbTaT JiKyBaHHS
OyJ10 DOCATHYTO Ha 155 ouax (69,2 %), Toni K y 69 naiieH-
1iB (30,8 %) OGys10 BU3HaYeHO (DOPMYBAHHS PE3UCTEHTHOTO
nepebiry HBT (knacugikoBaHo sk Hee(peKTUBHE).
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PucyHok 1. Posnogin Cumulative Burden Index (CBI) y

nauyieHTiB 3 eheKTUBHUM JTiKyBaHHSIM Ta Pe3UCTEHTHUM

nepebirom BTOPUHHOI HEOBACKYISIPHOI rnayKomMu rnics
TpaHcCcKepasnbHOI UnKnoghotokoarynsayii

[lalieHTH 3 pe3UCTEHTHUM TIEPE0iroM XapaKTepru3yBaIM -
cs1 BuIIMM BuximHuM piBHeM BOT, ripimm mMeTaboaiyHuM
KOHTPOJIEM Ta OLIbII BUPaXKEeHUM pyOe030M pariayKKH.

Jlikysaavne nasanmanxicenus

CepenHsi KiTbKICTb KYPCiB TpaHCCKIIEpaIbHOI LIMKIIO(PO-
TOKOATYJISILIT MTPOTITOM 36-MiCSIYHOTO Mepioay CTaHOBMIIA
3,0 y rpymi edpeKTUBHOTO JTiKyBaHHS Ta 4,75 y TpyIIi 3 pe3uc-
TeHTHUM nepebirom HBI'.

XapakTepHUCTUKA JiKyBaJIbHOTO HaBaHTaXK€HHS y Talli-
€HTIB 3 e(heKTUBHUM JIIKyBaHHSIM Ta PE3UCTEHTHUM Tepe-
6irom HeoBackyJsipHoi raykomu micist TCK LIPK nonana
y Tabm. 1.

KuniHiuHi ycKIaqHEeHHS, HasiBHI Ha MOYaTKYy JIiKyBaHHS
a0o0 3apeecTpoBaHi Mid Yac MOJAIbIIOr0 CIIOCTEPEKEHHS,
BusiBiIsin y 39,4 % nauienriB rpynu Success ta'y 91,3 %
nauieHTiB rpynu Failure.

Cepenniit CBI 6yB y 1,7 pa3a Bulmm y Tpymi 3 pe3uc-
TEHTHUM TepebiroM 3axBoproBaHHs (p < 0,001) (puc. 1).

Tabnuys 1. XapaKTepucTuka JiKyBasibHOro HaBaHTaXKeHHs y NayieHTIB 3 eqheKTUBHUM JliKyBaHHAM
Ta Pe3UCTEHTHUM repe6iroMm BTOPUHHOI HEOBACKYJISAPHOI riayKoMU nicsisi TpaHCCKepanbHOI
ymknogporokoarynayii

Kinbkictb kypcis TCK LIJOK
IHAEKC TAXKKOCTI yCKNagHeHb
Cumulative Burden Index

3,00 + 0,11 4,75 £ 0,83 < 0,001
0,90 + 0,49 1,80 £ 0,28 < 0,001
3,9 (3,1-4,8) 6,6 (5,4-7.9) < 0,001

TMpumitkn: gari HasegeHo y surnagi M = SD a6o megiaHn (Me) Ta mixxkBapTunbHoro iHtepsany (Q1-Q3) 3anexHo
Bifj XapaKtepy po3roAiny rnoKasHuKiB; CTaTUCTUYHE MOPIBHAHHSA MiX rpyrnaMu BUKOHaHoO 3a goromororo U-kpu-

tepito Mann-Whitney a6o x°.

Tabnuys 2. [nHamika BHYTPILLHbOOYHOIo TUCKY Ta perpec pybeo3y parifiy>Ku y rpynax BOCigXeHHSA

BOT baseline, mm pT.CT.

BOT uepes 24 mic., MM pT.CT.
BOT uepes 36 mic., MM pT.CT.
Perpec py6eo3y pannyxku, %

33 (32; 36) 40 (28; 42) < 0,001
19 (17; 21) 24 (20; 28) < 0,001
18 (17; 21) 24 (21; 28) < 0,001

49,7 5,8 < 0,001

TMpuMiTKN: NOKa3HNUKKN BHYTPILLHLOOYHOro TUCKY HaBeAeHi y surnsgi megianu (Me) Ta ksaptunis (Q25; Q75) y Big-
AoBIAHUX rpynax; cTaTUCTUYHE MOPIBHSHHS MiX rpynamMmu BUKOHaHoO 3a gonomoroto U-kputepiro Mann-Whitney.
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Jlunamixa 6HympiuHb004H020 MUCKY

BuxinHuii piBeHr BOT OyB 3HaUHO BUILIKUM Y IpyTii 3 pe-
3ucTeHTHUM Itepebirom (40 mpotu 33 Mm pT.cT., p < 0,001).
Yepes 36 Mics1iB Lieil TOKa3HUK 3HU3UBCA 10 18 Ta 24 Mm
pT.CT. BinmoBigHo y rpynax Success Ta Failure (p < 0,001).

Kpim Toro, perpec pybeo3y pailmykKKu criocTepiraBcs
3HAYHO YacTillle Y Nalli€HTIB 3 e(PEKTUBHUM pe3yJbTaTOM
nikyBaHHs (49,7 ipotu 5,8 %; p < 0,001) (Tabu. 2).

Y rpymi mami€eHTiB i3 pe3UCTEHTHUM IepeOiroM JIiKyBaH-
Hs1 HBI moxasnuk CBI OyB BiporinHo BUIIMM MOPiBHSIHO 3
rpymnoio crabizbHoro KonTpoiao BOT.

Ilpeduxmopu pezucmenmmnozo nepebizy aikyeanns HBI'

YV GararodakTopHill JTOTiCTUYHIN perpeciiiHiii Momei
He3aJIeXXHUMU MPEIUKTOPAaMU Hee(PEKTUBHOTO Pe3yIbTaTy
JIIKyBaHHS OyJIn:

— CBI;

— BuxigHuii BOT;

— piBeHb HbAIc;

— BUPaXEHICTh py0eo3y pailiyKKu;

— HBI, acomiiioBaHa 3 OK/TI03i€10 BEH CiTKiBKU.

VY GaratodakTopHill JIOricCTUYHI perpeciiiHiii Moaei
nigsumeHHs CBI Ha onuH 6an CymmpoBoOmIKyBaaocs 30i71b-
IIEHHSAM PU3UKY (DOPMYBAHHS PE3UCTEHTHOTO Iepediry
3axBopioBaHHs Ha 58 % (OR = 1,58; 95% O 1,32—1,90;
p <0,001) (tabm. 3).

ROC-anaaiz

PospiszHenHst monesi ouiHioBanm 3a gornoMmoror ROC-
aHaizy. KayniopyBaHHS OLliHIOBaIM 3a JOTIOMOTOI0 Kajiopy-
BaJIbHUX IpadiKiB, a KIIHIYHY KOPUCHICTb TOCTIiIKYBaIA 3a
JTIOTTOMOTOI0 aHATi3y KPUBOI MPUIAHSITTS PillleHb.

ROC-anani3 nponeMoHCTpYBaB H00pY OUCKPUMi-
HalliliHy 3IaTHICTb iHAEKCY JIIKyBaJIbHOTO HaBaHTaXEeH -
Hs 111010 IPOTHO3YyBaHHs pe3ucTeHTHoro nepediry HBI'
(AUC = 0,84; 95% 111 0,79—0,89). OnnTmmaiibHe TTOPOrOBe
3HaueHHsT CBI > 5 3a6e3neuyBaio 9ymmBicTh 78 % Ta crie-
mmbivHicTb 81 %. ROC-kpuBa mokazaHa Ha puc. 2.

OTpuMaHi pe3yabTaTh CBig4aTh MPO Te, 110 KyMYJIs-
TUBHE JIiKyBaJlbHE HaBaHTa>KeHHs MOXe BigoOpaxkaTu He
JIAIIIe IHTEHCUBHICTD Tepartii, a it 6i0JIOTiuHy arpecUBHICTb
MaTOJIOTIYHOTO MPOLeCy MPU BTOPUHHIN HEOBACKYSIPHIM
IJIAYKOMIi.

O6roBopeHHs

Y nmonmaHoMy IpOCIIEKTUBHOMY KOTOPTHOMY TOCITiIKEH-
Hi MpoaHaJli30BaHO JOBIrOCTPOKOBI pe3yIbTaTh TPaHCCKIIe-
paibHOI HUKIO(GOTOKOATYJISIIIT Y TAILIIEHTIB 3 BTOPUHHOIO
HEOBaCKYJISIPHOIO IMTAYKOMOIO 3 YPaxyBaHHSIM KyMYJISITUB-
HOI CKJIATHOCTI JTiKyBaHHSI. OCHOBHUM Pe3yJIbTaTOM POOOTH
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AUC = 0,84; 95% [11 0,79-0,89

o
=)

0,0 0,2 0,4 0,6 0,8 1,0
1 - Specificity (False Positive Rate)

PucyHok 2. ROC-KkpuBa nNpOrHOCTUYHOI 3[AaTHOCTI
iHAeKcy niKkyBanbHOro HaBaHTa)XX€HHS! LLOA[O rPOrHo-
3yBaHHsI Pe3UCTEHTHOro rnepeo6iry BTOPUHHOI HeoBa-
CKYJIAPHOI rnayKomu ricsisi TpaHccKepasnbHOI UKI10-
¢horokoarynsauyii (AUC = 0,84; 95% Al 0,79-0,89)

crano oorpynryBaHHsa CBI sk iHTerpajsbHOro KyMyIsITUB-
HOTro MapKepa CKJIQAHOCTI JIIKyBaHHS Ta MOTEHLIiMHOro
MpeIUKTOpa HECIIPUSTINBOIO KJIiHIYHOTO Iepediry.

OTpuMaHi pe3yJibTaTh IeMOHCTPYIOTh, 1110 MAalLliEHTH 3
HECNPUSITIMBUM TOBIOCTPOKOBUM PE3YJbTATOM XapaKTe-
PUBYIOTHCS 3HAYHO BUIIMM PiBHEM JIIKYBaJIbHOTO HaBaHTa-
JKEHHsI. Y HalloMy TOCHiIKeHHi cepenHiit mokasHuk CBIy
IPYIIi PE3UCTEHTHOTIO JIiKyBaHHS OyB MalixkKe YIBidi BUILIUM
MOPiBHSIHO 3 TPYIIOI0 YCIIIIIHOTO JIiKyBaHHsI. Lle 3ymoBto-
BaJiocs K OiIbIIOI0 KiJIbKICTIO TOBTOpHMX KypciB LIDK,
TaK i 3HAYHO BUIILIOIO YaCTOTOIO Ta TSIKKICTIO YCKIJIaTHEHb.

HBI € onnielo 3 HailOIbII arpecuBHUX (GOpPM BTO-
PMHHOI INIAYyKOMHM Ta PO3BHBAETHCS BHACTINOK ilIEeMIiTHIX
3aXBOPIOBaHb CiTKiBKM. OCHOBHUM IMaTOTEHETUYHUM Me-
xaHizsMoM € VEGF-omnocepenkoBaHa HeoBacKyJIsIpra3allist
paiiay>kKKu Ta KyTa repeaHboi KaMepH 0Ka, 1110 MPU3BOAUTh
1o (popmyBaHHs (HiOPO3HO-BACKYISIPHOI MEMOpaHU y Tpa-
OeKyJISIpHil Mepexi Ta rporpecytouoro migsuiieHHs: BOT
[1-3].

TCK HPK 1mmpoko BUKOPUCTOBYEThCS IS JTIKYBAHHST
pedpakTepHuX (OPM TJIayKOMU Ta J03BOJISIE €(DEKTUBHO
3HmkyBat BOT nursixom mecTpykilii LujaiapHOro Tija.
3a JaHUMU TIOTIEPEeHIX MOCIiIKeHb, YacTKa MaIli€HTIB,
SKi moTpedytoTh noBropHux npouenyp micisgs TCK DK,
Moxxe ctaHoBHUTH Bif 30 mo 60 % [8, 11]. Y KimiHIYHUX cepistx
3 TPUBAJIUM CIIOCTePEXEHHSIM piBeHb YCIiXy JIiKyBaHHS
npu HBT cranoBuTh nmpubausHo 55—65 % [12, 13], mo

Tabnuys 3. BaratoghakTOpHUI JIOTFICTUYHUNA perpeciviHuyi aHani3 npeanKTopis
HeegheKTUBHOIro pe3ynbTaTy JliKyBaHHs

BI/IXI}J,HI/IVI piBeHb BOT

HbA1c

Py6eo3 pangyxkn (Weiss)

HBI, acoujioBaHa 3 OKNHO3iE BEH CITKIBKU

1,58 1,32-1,90 < 0,001
1,07 1,03-1,12 0,002
1,24 1,11-1,40 < 0,001
1,69 1,18-2,42 0,004
2,11 1,14-3,89 0,017

lMpumitka: nogaHo pe3ynbTaT 6aratoghaKTOPHOIo JIOriCTUYHOro PErpPeciiHoro aHanisy ¢hakTopis, acoliioBaHux
i3 hopmyBaHHSIM pe3UCTEHTHOro nepeo6iry BTOPUHHOI HeOBACKYNSIPHOI rnaykomm Yyepe3 36 micsuiB nicns TpaHc-

CcKsiepanbHoOI UynkiioghoToKoarynsii.
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Y3TOIXYEThCS 3 OTPUMaHUMU HaMu pesynbTatamu. [1o-
NiOHI pe3yabTaTu OyJIu MPOAEMOHCTPOBAHI I Y CydYacHUX
KJIiHIYHMX TOCTIIKEHHSIX, Y siKux 3acTocyBaHHs TCK LIOK
3a0e3revyBasio 3HauHe 3HKeHHss BOT Ta noBrorpuBanuii
KOHTPOJIb 3aXBOPIOBAaHHS Y MAIli€EHTIB 3 pedpakTepHUMU
dopmamu rmaykomu, Bkitoyatoun HBT [17].

BaxuBuM pe3ysbTaToOM HalIOro AOCHIIXKEHHS CTajao
BCTAHOBJIEHHSI HE3aJIe>KHOI TTPOTHOCTUYHOI pOJIi iHAEeK-
Cy JIIKyBaJIbHOTO HaBaHTaXXeHHsI. Y 0araToakTOpHiii Jio-
TiCTUYHIN perpeciiiHiit Mmoaeni migBumeHHss Cumulative
Burden Index Ha oauH 6aj1 CyTIpOBOIKYBAIOCS 3pOCTAHHSIM
PUM3MKY PEe3UCTEHTHOTO Pe3ysibTary JiKyBaHHS Ha 58 %.
ROC-anazni3 Takox minTBepanB BUCOKY TUCKPUMIiHALIITHY
3naTHicThb okaszHuka (AUC = 0,84), 1110 CBiTYUTH PO iHOro
MOTEeHLIHY KITiHIYHY LIHHICTD 1151 cTpaTUdiKaLii pu3nKy.

KoHluernuis TikyBalbHOIO HaBaHTaXKE€HHS LLIMPOKO 3a-
CTOCOBYETBCS Y AOCTIIXKEHHSIX XPOHIYUHMX 3aXBOPIOBAHb
i BimoOpazkae cymMapHy CKJIaIHIiCTh Tepallii, BKII09alounu
4acTOTy BTpy4yaHb, iHTEHCUBHICTD JiKyBaHHS Ta PU3UK
yckiamHeHb [14, 15]. Y konrexkcti HBI inTerpanpHa owiH-
Ka JIiKyBaJIbHOTO HaBaHTa’K€HHSI MOXe€ BimoOpaxaTu He
JIMIIe iHTeHCUBHICTD Tepartii, a 1 0i0JI0oTiYHy arpeCUBHICTD
naToJIoriyHoro npoiecy. BomHoyac pe3yyibTaTH JTiKyBaHHS
3aJIMIIAI0ThCS TeTePOreHHUMU, 1110, IMOBIpHO, OB’ 3aHO 3
Pi3HOI aKTUBHICTIO illIEMIYHUX Ta aHTIOTeHHUX MEXaHi3MiB
y nmauieHTiB 3 HBI [18].

ImoBipHO, Bucokmit CBI € KIiHiYHUM IIPOSIBOM OiIBIIT
arpecuBHoro natodisionoriuHoro dheHoruny HBT. V na-
Li€EHTIB 3 MEPCUCTYIOUOIO illIEeMi€I0 CiITKiBKM, BUCOKOIO
VEGF-akTuBHiCTIO Ta BUpaXXeHWUM 3aMaJlbHUM KOMITOHEH -
TOM BUHMKAE NOTpeda y OLIbII iHTeHCHMBHOMY JIiKyBaHHI Ta
MOBTOPHUX BTpy4yaHHsIX. CydyacHi KJIiHiuHi cepil TakKoX Jie-
MOHCTPYIOTb, 1110 YaCTUHA Malli€HTIB MOTpeOy€e MOBTOPHUX
KypcCiB IMKIO(POTOKOATYJISIIIIT IS JOCATHEHHS CTa0IBHOTO
koHTpoJio BOT, 110 ninTBepaxye HeoOXiMHICTh MONIYKY
MPOTHOCTUYHUX (PaKTOPiB e(PeKTUBHOCTI JTiKyBaHHs [19].
Y upomy koHTekcTi CBI MoXe po3risinaTucs sik iHTerpasib-
HUI1 cyporaTHUIA MapKep pe3UCTeHTHOCTI Iepediry 3axBo-
PIOBaHHS Ta MOXe BiloOpakaTu KyMyJIsITUBHE OioJIoTiuHe
Ta TepaneBTUYHEe HaBAaHTaKEHHSI, OB’ sI3aHe 3 arpeCUBHU-
mu penorurtamu HBT'.

Kpim Toro, Hallle JOCJIiIXKEeHHS MiATBEpAUIO POJIb Tpa-
IULIAHUX KIIHIYHUX (aKTOPiB pU3UKY HECIIPUSITINBOTO
pe3yJbTaty JiKyBaHHS, 30KpeMa BUCOKOTO BUXiTHOTO PiB-
Hsa BOT, BupaxeHoro pyoeo3y pailiy>kku Ta MOpyILIeHHS
MeTabosiuHoro KoHTpoto. Li pe3yapTaTu y3romxkyoTbest
3 CYYaCHUMM YSIBJIEHHSIMU MPO MyJbTU(HAKTOPHUIA Xapak-
tep naroreHesy HBI [4, 5]. 3okpema, y HelltogaBHbOMY
TMOCHTiIKeHHI OyJ10 MoKa3aHo, 1110 MOphOMETPUYHI 3MiHU
LWTiapHOTO TiJIa 32 JaHUMU YJIbTPa3BYKOBOI Oi0OMiKpOCKOTIil
aCOLIIIOI0THCS 3 CUCTEMHUMM TTOKa3HUKAMU 3arlaJieHHs Y
nauieHTiB 3 HBI', BropuHHOIO 10 1iabeTMYHOI peTUHOMAaTIl
Ta OKJII03i1 BeH ciTKiBkHU [6]. Taki cTpyKTypHO-(DYHKIIi-
OHAaJIbHI 3MiHM MOXYTbh BimoOpaxaTu OiJbIll arpecCUuBHUMA
nepedir MaToJI0riYHOro IPOLIeCY Ta MOTEHIIIMHO BIUITMBATU
Ha pe3yJIbTaTU XipypriyHOTO JIIKyBaHHSI.

OtpuMaHi pe3yJbTaTy TaKOX BiAIOBiNaIOTh CydaCHUM
nigxoaaM 10 po3pOOKM KIIIHIYHUX TTPOTHOCTUYHUX MO-
nenei, sIKi mepeadavyaloTb BUKOPUCTaHHS iHTeTpaIbHUX
MOKA3HUKIB Ta iX MOJaJbIIy Bajigallilo 3a A0MOMOTOIO

ROC-anani3y, kaniopyBaJbHUX KPUBUX Ta METOIIB OLIIHKI
KJIiHiYHOI KOpMCHOCTI Moneneii [20—22].

ImoBipHO, Bucokuii CBI BimoOpaxkae OiNbIlI arpeCUBHUIM
narogizionoriunuii eHorun HBI, 110 xapakrepusyeTbest
MEePCUCTYIOYOIO illIeMi€I0 CiITKiBKM, BUCOKOIO aHTIOT€HHOIO
aKTUBHICTIO Ta HEOOXiIHICTIO TOBTOPHUX BTPYYaHb JJIsI
koHTpoJito BOT.

3 KJIiHIYHOI TOYKM 30Dy OIliHKA JIIKyBaJIbHOTO HaBaH-
TaX€HHST MOXe CHOPUITH OiNbIN paHHIN imeHTHUdiKalil
MalieHTiB 3 arpecuBHUM Iiepedbirom HBI' Ta onmrtumizaitii
IHIMBIAyaJli30BaHOI TAKTUKU JIIKYBaHHS i TIOJAJIBIIIOTO CITO-
CTEPEXEHHS.

CuIbHUMU CTOPOHAMU 1IbOTO AOCIIKEHHS € BITHOCHO
BeJIMKa koropta nauieHtis 3 HBI', mpocriekTuBHUIT nu3aitH
Ta TPUBAIMI TIePiof criocTepexkeHHs — 36 micsauiB. OnHak
€ TeBHi oomexxeHHs1. [lo-nmepire, BoHO OyJ10 BUKOHAHE B
OIHOMY IIEHTPi, 110 0OMEXYE MOXKIUBICTh €KCTPAMIOJIs -
Il OTpMMaHUX pe3yJIbTaTiB Ha iHIIi momyJsuii. [To-apyre,
3arnpornoHoBanuii CBI He BpaxoBye nesiki KOMIOHEHTU
JIIKYBaJIBHOTO TIPOLIECY, 30KpeMa MeIMKAMEHTO3HY Tepartito
Ta 4acCTOTy aMOy/IaTOpHUX Bi3uTiB. KpiMm TOro, 3ampomnoHo-
Banuit CBI BimoOpakae KyMyISITUBHI ITOIii ITPOTSATOM CIIO-
CTepeXXEeHHSI, TOMY YaCTKOBO MOXE XapaKTepu3yBaTu Ie-
peOir 3aXBOpIOBaHHSI, a HE BUKIIOUHO ITOYATKOBY TSIXKKIiCTb
aToJIOTiYHOTO Tpoliecy. [JIsi OCTaTOYHOTO MiATBEPIKEHHS
KJIiHiYHOI LIIHHOCTI iHAeKCY HeoOXinHa oro 30BHIIIIHS Ba-
JIOALisT y MyJIbTULIEHTPOBMX JTOCITIIKEHHSX.

BucHoOBKM

Cumulative Burden Index € iHTerpajibHUM TMOKa3HU-
KOM, 1110 BigoOpaxkae KyMyJSITUBHY CKJIaIHICTb JiKyBaHHS
y Tali€HTIB 3 BTOPMHHOIO HEOBACKYJISIPHOIO IIayKOMOIO
Ta BKJII0YA€ TPaHCCKIEPaIbHY IUKI0(MOTOKOATYIISIIIIO i
TSDKKICTh KIIIHIYHUX YCKIIaAHEHb, TIOB’I3aHUX i3 ITepedirom
3aXBOPIOBAHHS.

[MigBumenns 3HauenHss CBI BiporimHo acomitoeTbes 3
MiIBUIIEHUM PU3NKOM (hOPMYBaHHS Pe3UCTEHTHOTO Ie-
pebiry BTOpMHHOI HEOBACKYJ/ISIPHOI IJIayKOMU TIiC/IST TpaHC-
CKJIepasIbHOI IIMKJI0oTOKOAarysiii. ¥ 6ararodakTopHiii
JIoricTuyHii Mozeni 30inbiieHHs CBI Ha oguH 6an cyrnpo-
BOJKYBAJIOCS TIBUIIEHHSIM PU3NKY PE3UCTEHTHOCTI 10 JTi-
KyBaHHs Ha 58 % (OR = 1,58;95% A1 1,32—1,90; p < 0,001).

CBI mae no6py nporHoctuuny 3patHicTb (AUC = 0,84;
95% 11 0,79—0,89) i MOXe BUKOPUCTOBYBATUCS JIJIsT KJTi-
HiYHOI cTpaTU(iKallil pu3MKy y Nalli€HTiB 3 BTOPUHHOIO
HEOBACKYJISIPHOIO TJIayKOMOIO.

Kondaikr inTepeciB. ABTOpH 3asBIISIIOTH IIPO BiICYTHICTh
KOHQJIIKTY iHTepeciB Ta Bi1acHOI (hiHaHCOBOI 3alliKaBJIeHO-
CTi IIpY MiATOTOBII JAHOI CTATTI.

Indopmanis npo dinancysannsa. Cratts € ¢pparMeHTOM
KOMIUIEKCHUX HAayKOBO-IOCIiAHMUX POOIT, BAKOHAHUX Y
MeKax JisIbHOCTI BifliTy BABYEHHS 010710TiYHOT il Ta BU-
KOpMCTaHHS J1a3epiB B odranbmosorii 1Y «[HCTUTYT ouHuX
XBOpoO i TkKaHuHHOI Teparii im. B.I1. dinaroa HAMH
Ykpainu»: «BUBYUTH 0COOJMBOCTI 3MiH CTPYKTYp Iepe-
IHBOTO BiIAiTy OKa, 10ro KpoBOOOiry Ta TeII000MiHy mpu
HEOBaCKYJISIpHil T1ayKoMi i TpaBMi» (HOMep JepKpeecTpa-
uii 01190101215, 2019—-2021 poxku) Ta «BuBuuTH CTpYK-
TypHi Ta GYHKIIOHAJIbHI 3MiHU CITKiBKM Ta CyIMHHOI 000-
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JIOHKH y MAIli€HTIB 3 TMCTPOMIYHNMMU Ta ITicIsI3aIlaJIbHUMMI
3aXBOPIOBAHHSIMM CITYACTOI Ta CYAMHHOI 00OJOHOK MicCJIs
JIa3epHOi Ta aHTUAHTIOIeHHOI Tepamii» (HoMep mepXpee-
crpamii 01220001490, 2022—2024 pokn).

Buecok aBrtopis. I'y3yn O.B. — koHueniisa i nuzaitn
craTTi, 30ip, 00poOKa MaTepiaay Ta aHaJli3 TaHUX, HATTMCaH-
Hs1 TekcTy; KoHoBanoBa H.B. — aHaii3 naHux, KOHLEIILs i
NMW3aliH CTaTTi, peJaryBaHHsI TEKCTY.
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Cumulative Burden Index as an integrative marker of treatment resistance in neovascular glaucoma
after transscleral cyclophotocoagulation: a prospective 36-month study

Abstract. Background. Neovascular glaucoma is characterized
by an aggressive clinical course, a high rate of repeated surgical
interventions, and considerable variability in long-term treatment
outcomes. The cumulative complexity of therapy may reflect the
biological resistance of the disease. An integrative assessment of
treatment burden may therefore have prognostic value for out-
comes after transscleral cyclophotocoagulation. The purpose was
to evaluate the prognostic significance of the Cumulative Burden
Index (CBI) as an integrative marker of treatment resistance in
neovascular glaucoma after transscleral cyclophotocoagulation.
Materials and methods. This prospective cohort study included 224
patients (224 eyes) with neovascular glaucoma treated with transs-
cleral cyclophotocoagulation. The follow-up period was 36 months.
CBI was calculated as the sum of the number of cyclophotocoagu-
lation procedures and the severity score of clinical complications
related to the disease course. Independent predictors of treatment
failure were assessed using multivariable logistic regression. The
discriminative performance of CBI was evaluated using receiver
operating characteristic (ROC) analysis. Results. At 36 months,

treatment success was achieved in 155 patients (69.2 %), whereas
69 participants (30.8 %) were classified as having treatment failure.
The mean CBI was 3.9 in the success group and 6.6 in the failure
group (p < 0.001). In the multivariable logistic regression model,
CBI was an independent predictor of treatment failure (odds ra-
tio = 1.58; 95% confidence interval (CI) 1.32—1.90; p < 0.001).
ROC analysis demonstrated good predictive performance of the
index (area under the ROC curve = 0.84; 95% CI 0.79—0.89).
The optimal cut-off value of CBI > 5 yielded a sensitivity of 78 %
and a specificity of 81 %. Conclusions. CBI is an integral indicator
that reflects the cumulative complexity of treatment in neovascular
glaucoma. Higher CBI values are associated with an increased risk
of a treatment-resistant course after transscleral cyclophotocoagu-
lation and may serve as a useful tool for clinical risk stratification
of these patients.

Keywords: neovascular glaucoma; diabetic retinopathy; retinal
vein occlusion; transscleral cyclophotocoagulation; treatment bur-
den; Cumulative Burden Index; predictive models; ROC analysis;
intraocular pressure
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Marcin Kozakiewicz (1969-2026) —
surgeon, scientist, teacher and friend of Ukraine:
outstanding achievements, support for Ukraine
and personal memories
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Abstract. Professor Marcin Kozakiewicz was one of the leading Polish oral and maxillofacial surgeons, whose scientific
achievements, surgical innovations, and dedication to education significantly in fluenced the development of contempo-
rary cranio-maxillofacial surgery. As Head of the Department of Maxillofacial Surgery in £0dZ, he made substantial
contributions to facial trauma, reconstructive and orthognathic surgery, orbital reconstruction, computer-assisted sur-
gical planning, and biomedical research. Beyond his scientific accomplishments, Professor Kozakiewicz was a respected
mentor who trained numerous young surgeons and established long-standing international collaborations. Following the
outbreak of the full-scale war in Ukraine, Professor Kozakiewicz actively supported Ukrainian patients and healthcare
professionals. He welcomed Ukrainian surgeons for clinical observerships and scientific exchanges, participated in
educational initiatives, and strengthened cooperation between Polish and Ukrainian maxillofacial surgery centers. His
final visit to Ukraine, during the ORBIT UKRAINE 2026 scientific meeting, reflected his unwavering commitment to
professional collaboration despite the challenges of wartime. This memorial article honors the life and legacy of Professor
Marcin Kozakiewicz through a review of his scientific achievements, clinical innovations, educational contributions,
support for Ukraine, and personal memories shared by colleagues and friends. His dedication to patients, science, and
international cooperation will remain an enduring inspiration for future generations of maxillofacial surgeons.
Keywords: Marcin Kozakiewicz; oral and maxillofacial surgery; reconstructive surgery; orbital surgery; education;
international collaboration; Ukraine; obituary, in memoriam

Introduction

The international oral and maxillofacial surgery com-
munity has lost an outstanding surgeon, scientist, educator,
and academic leader with the passing of Professor Marcin
Kozakiewicz. Throughout his distinguished career, he made
substantial contributions to the advancement of oral and
maxillofacial surgery through clinical excellence, scientific
innovation, and unwavering dedication to education. His
work influenced generations of surgeons and strengthened
international collaboration across Europe and beyond.

Professor Kozakiewicz was widely recognized for his ex-
pertise in maxillofacial traumatology, reconstructive sur-
gery, orthognathic surgery, orbital reconstruction, and the

application of modern technologies in surgical planning and
treatment. His scientific publications, educational activities,
and commitment to evidence-based practice earned him the
respect of colleagues worldwide and established him as one
of the leading figures in contemporary European oral and
maxillofacial surgery. Equally important was his commitment
to international academic cooperation. Throughout his ca-
reer, Professor Kozakiewicz actively promoted the exchange
of knowledge between institutions, supported young surgeons
and researchers, and participated in numerous collaborative
scientific and educational initiatives. His openness to coope-
ration created lasting professional relationships that extended
well beyond national borders.
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Professor Kozakiewicz also maintained particularly close
ties with the Ukrainian oral and maxillofacial surgery com-
munity. For many years, he collaborated with Ukrainian
colleagues through joint scientific publications, educational
initiatives, and professional exchange. During the full-scale
war in Ukraine, he continued to support Ukrainian surgeons,
demonstrating that scientific cooperation and humanitarian
values remain essential even in the most difficult times.

This memorial article is dedicated to the life, professional
achievements, and legacy of Professor Marcin Kozakiewicz.
In addition to highlighting his scientific and clinical con-
tributions, it presents personal reflections from colleagues,
collaborators, and friends whose professional and personal
lives were enriched by knowing and working with him.

Professor Kozakiewicz was one of the pioneers of modern
maxillofacial surgery in £.6dZ and one of the surgeons who
shaped its development during his generation. Throughout
his career, he consistently sought to introduce new techno-
logies and original solutions into everyday clinical practice.
He was a pioneer in patient-specific orbital reconstruction,
developing and clinically implementing individually designed
CAD/CAM implants made of ultra-high-molecular-weight
polyethylene (UHMWPE), an approach that combined
medical imaging, engineering, and maxillofacial surgery long
before personalized implants became widely adopted. His
innovative work extended far beyond orbital reconstruction.
Professor Kozakiewicz was the inventor and co-inventor of
numerous solutions in maxillofacial surgery, including orbital
implants and materials, as well as dedicated plates and in-
struments for the surgical treatment of mandibular condylar
fractures. Several of these concepts were protected by Polish
and European patents, reflecting his exceptional ability to
translate clinical problems into practical surgical innovations.
At the same time, he built an extensive academic career as a
researcher, teacher, and Head of the Department of Maxillo-
facial Surgery at the Medical University of £.6dz. His scien-
tific work encompassed traumatology, orbital reconstruction,
implantology, bone-substitute materials, digital imaging, and
computer-assisted and patient-specific surgery.

He authored and co-authored a large body of scientific
publications and contributed to the education of successive
generations of surgeons, leaving a lasting influence on both
the scientific and clinical development of maxillofacial sur-
gery in £.6dz and beyond. Perhaps what distinguished Profes-
sor Kozakiewicz most was that he was never satisfied merely
with following established surgical methods — he constantly
searched for ways to improve them, create new ones, and
pass them on to others.

The surgeon and scientist

Professor Marcin Kozakiewicz was an internationally
respected oral and maxillofacial surgeon whose work signifi-
cantly advanced facial traumatology, reconstructive and or-
thognathic surgery, orbital reconstruction, and computer-as-
sisted surgical planning. Throughout his career, he combined
outstanding clinical expertise with a strong commitment
to scientific research, authoring numerous peer-reviewed
publications, book chapters, and educational materials. His
innovative approach to surgery, dedication to evidence-based
medicine, and pursuit of continuous improvement estab-

s o

Figure 1. A famous Polish maxillo-facial surgeon
Marcin Kozakiewicz (1969-2026)

lished him as one of the leading figures in contemporary
European oral and maxillofacial surgery.

Beyond his extensive scientific achievements, Professor
Kozakiewicz was deeply passionate about surgical innovation.
He had a particular interest in osteosynthesis, especially in the
management of mandibular condylar fractures, the develop-
ment and optimization of fixation systems, and the application
of modern biomaterials and implant technologies. He actively
collaborated with engineers and industry partners, believing
that continuous refinement of surgical techniques and medi-
cal devices was essential for improving patient outcomes. His
curiosity, creativity, and willingness to challenge conventional
approaches inspired colleagues and trainees alike, leaving a
lasting impact on both clinical practice and research.

Professor Kozakiewicz was a physician who never deprived
a patient of hope and never left anyone without help. Every
person who came to him seeking treatment could count on his
full attention, commitment, and care. He never turned away
from difficult cases, even when patients were referred to him
after others had exhausted their options. Most importantly,
he never took away the hope with which they came to him.
He always found time to speak with his patients, to explain,
to listen, and to support not only them but also their families.

Teacher and mentor

Professor Marcin Kozakiewicz considered education as
an integral part of his professional mission. Throughout his
career, he trained numerous residents, doctoral students, and
young specialists, encouraging independent thinking, scien-
tific curiosity, and the continuous pursuit of excellence. His
mentorship extended beyond formal teaching, as he gene-
rously shared his clinical experience, surgical techniques,
and research expertise with colleagues from many countries.

He believed that knowledge should be exchanged without
borders. By welcoming visiting surgeons, promoting acade-
mic exchange, and fostering collaborative research, he con-
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tributed to the professional development of a new generation
of oral and maxillofacial surgeons who continue to benefit
from his guidance and example.

Professor Kozakiewicz was always open to those who
wished to begin their professional journey in surgery or aca-
demic research. He supported young students and doctors
with genuine enthusiasm, generosity, and patience. He never
discouraged anyone or made them feel that further develop-
ment was beyond their reach. On the contrary, he believed
that the opportunity to grow should be available to everyone
who was willing to learn, work, and improve (Fig. 1).

Poland and Ukraine:
a partnership beyond borders

Professor Marcin Kozakiewicz played an important role
in strengthening professional and scientific cooperation
between Poland and Ukraine. For many years, he actively
collaborated with Ukrainian oral and maxillofacial surgeons
through joint scientific publications, educational activities,
and clinical training programs. Following the outbreak of
the full-scale war in Ukraine, his support became even more
meaningful. Despite the difficult circumstances, he con-
tinued to welcome Ukrainian surgeons to his department,
participated in scientific meetings held in Ukraine, and re-
mained committed to preserving academic collaboration.
Since the first days of russian invasion he organized the
humanitarian aid and provided the necessary hardware for
osteosynthesis to Ukrainian hospitals. His visits to Ukrainian
conferences and his unwavering support reflected not only
his professional dedication but also his belief that medicine
should unite people regardless of borders or adversity. The
deep knowledge of the Ukrainian history and cultural back-
ground as well as the deep empathy of Prof. Kozakiewicz
provided a unique ability to form friendly relationships be-
tween Polish and Ukrainian professionals.

A legacy beyond surgery

The legacy of Professor Marcin Kozakiewicz extends far
beyond his scientific publications and surgical achievements.
It is reflected in the surgeons he trained, the international
collaborations he established, and the friendships he culti-
vated throughout his career. His influence continues through
the countless patients whose lives were improved by his work
and through the colleagues who carry forward the knowledge
and values he shared. Professor Kozakiewicz demonstrated
that excellence in surgery is inseparable from integrity, kind-
ness, and respect for others. His professional achievements,
humanitarian values, and dedication to education will remain
a lasting source of inspiration for future generations of oral
and maxillofacial surgeons.

Personal reflections

For those who had the privilege of knowing Professor
Marcin Kozakiewicz, his greatest legacy extended beyond
his scientific achievements and surgical expertise. He was re-
membered as a warm, approachable, and generous colleague
who treated students, residents, and international visitors
with genuine respect. His enthusiasm for teaching, open-
ness to new ideas, and ability to create a welcoming atmo-
sphere made every professional encounter an opportunity for

learning and friendship. He believed that collaboration was
built not only in lecture halls and operating rooms but also
through personal relationships. Whether discussing complex
clinical cases, sharing research ideas, or simply spending
time together outside the hospital, he inspired trust, mutual
respect, and lasting friendships. Those who worked alongside
him will remember not only his remarkable knowledge but
also his kindness, humor, and humanity.

Krzysztof Dowgierd:

— For me, Professor Marcin Kozakiewicz was not only
an eminent surgeon and scientist, but above all my academic
mentor. He supervised my doctoral dissertation, defended
in 2016 and devoted to bone-anchored maxillary distraction
osteogenesis. Our relationship, however, did not end with the
completion of my doctorate. Over many years, we continued
to work together on clinical and scientific problems that were
important to both of us: maxillary distraction, craniofacial
surgery in children and adolescents, temporomandibular
joint ankylosis and reconstruction, microsurgical reconstruc-
tion, and the growing role of three-dimensional planning and
patient-specific solutions in maxillofacial surgery.

Professor Kozakiewicz had the rare ability to combine
scientific rigor with genuine surgical imagination. He did
not impose ready-made answers. Instead, he asked questions
that encouraged independent thinking, challenged accepted
assumptions, and directed attention towards solutions that
could truly improve patient care. He was demanding without
diminishing others, generous with his knowledge, and always
open to a new idea. This combination shaped both my scien-
tific development and my own understanding of mentorship.

I will remember him not only through our publications
and projects, but also through our conversations, shared
clinical challenges, and the trust he placed in me. A true
teacher remains present in the decisions made by those
whom he taught. In this sense, Professor Kozakiewicz’s in-
fluence will continue in my work, in the people I train, and,
above all, in the treatment of our patients.

Tomasz Wach:

— I had the privilege of knowing Professor Kozakiewicz
for more than 14 years, and my only regret is that this time
was far too short. He was an outstanding physician, an ex-
ceptional person, and a deeply respected Head of our De-
partment, yet he never placed himself above others and ne-
ver allowed anyone in his presence to feel inferior. Through
his humility, kindness, generosity, and genuine passion for
teaching, he had a rare gift for bringing out the best in peo-
ple and making them feel valued, respected, and capable of
becoming better. At any hour of the day or night, one could
always count on his support; he seemed to know the solution
to every problem and, no matter how difficult the situation,
always found the best way forward. Operating alongside him
was an extraordinary privilege and brought an indescribable
sense of reassurance, because there was never a moment
when I doubted that he would know what to do. He was not
only my mentor and teacher, but also someone who pro-
foundly shaped my professional path and the person I have
become. Thanks to him, I can be a better doctor and a better
human being today. Professor, thank you for everything —
I only wish those 14 years could have been many more. We
will miss you greatly... until we meet again.
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Figure 2. Left to right: Prof. M. Kozakiewicz (Poland),
Prof. Y. Chepurnyi (Ukraine), Prof. A. Kopchak
(Ukraine), Prof. A. Neff (Germany) —
at the ORBIT UKRAINE 2026

Yurii Chepurnyi:

— I remember Professor Marcin Kozakiewicz as a re-
markable person — a man whose breadth of vision as a sur-
geon, depth of thought as a scientist, and warmth as a human
being were truly exceptional. He possessed the mind of an
innovator and a dreamer — a mind that knew no national
borders and was never confined by the boundaries of a sin-
gle specialty. He valued innovation at the very forefront of
scientific progress, scientific collaboration built upon strong
bonds of friendship, and evidence-based medicine as a guid-
ing principle for moving forward. He was a true friend of
Ukraine and of the Ukrainian people. From the very begin-
ning of russia’s full-scale aggression, he had no hesitation
in distinguishing right from wrong. He understood, clearly
and without compromise, the injustice of the war against
our freedom and our right to determine our own future. He
also believed deeply in the importance of a strong and lasting
friendship between Ukraine and Poland (Fig. 2).

Tetiana Pavlychuk:

— I had the privilege to study in Professor Kozakiewicz
during my fellowship in £.6dz. He believed in people, in
goodwill and in our specialty. The loss of such person as
Marcin can never be filled. He always knew how to sup-
port, inspire and make you believe in yourself. Professor
Kozakiewicz loved new technologies, engineering and never
stopped developing during all his life. I hope we can continue
all his begins and joint projects and confirm his trust in us.
Eight years ago we united our efforts at the area of maxil-
lofacial traumatology, since then I have heard only good
things about our team and received ultimate support. I will
remember the name and achievements of this outstanding
person with dignity, deep respect and friendship (Fig. 3, 4).

Kind, sincere, intellectual and warm-hearted — Profes-
sor Marcin Kozakiewicz.

This is how he remains in my memory. Sadly, he has
passed on, but he has not passed away from us. From time
to time, I return to our conversations, to his work, his advice
and his comments. I remember, I reflect, I am sad...

And perhaps this is why he continues to be among us.

Lasting legacy
Professor Marcin Kozakiewicz devoted his life to advan-
cing oral and maxillofacial surgery through patient care, scien-

Figure 3. Young oral and maxillofacial surgeons
during a clinical internship under the supervision
of Prof. Marcin Kozakiewicz (£6dz, Poland, 2023)

Figure 4. Young surgeons in the operating room

tific discovery, education, and international cooperation. His
contributions have become part of the foundation upon which
future generations of surgeons will continue to build.

His scientific publications, innovative surgical concepts,
educational activities, and commitment to mentoring young
clinicians will continue to influence clinical practice for
many years. Equally enduring is the international network
of colleagues and friends he helped create, united by shared
professional values and mutual respect.

Figure 5. Exchange of gifts and a cordial conversation
between Prof. Andrii Kopchak and Prof. Marcin
Kozakiewicz
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Although his life ended far too soon, his influence re-
mains present in every student he inspired, every colleague
he supported, every scientific collaboration he initiated,
and every patient whose life was improved through his work
(Fig. 5).

Conclusions

Professor Marcin Kozakiewicz was far more than an out-
standing oral and maxillofacial surgeon. He was a visionary
scientist, an inspiring teacher, a trusted colleague, and a
sincere friend. His career demonstrated that true professional
excellence is achieved not only through technical mastery
and scientific accomplishment, but also through generosity,
integrity, compassion, and the willingness to support others.

His contributions to oral and maxillofacial surgery, his
dedication to education, and his commitment to interna-
tional cooperation — particularly his enduring support for
Ukrainian colleagues during one of the most challenging
periods in the country’s history — will remain an enduring
part of his legacy.

Although Professor Kozakiewicz is no longer with us,
his ideas, his values, and the countless lives he touched will
continue to inspire future generations of oral and maxillofa-
cial surgeons.

His legacy lives on in the people he taught, the friendships
he created, and the science he advanced.

It is also remarkable that Professor Kozakiewicz left
behind not only wonderful memories and an outstanding
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Figure 6. The ever-smiling Prof. Kozakiewicz
surrounded by his friends and young colleagues
(left to right): PhD R. Terletskyi, T. Wach,

1. Gabryelczak, T. Pavlychuk

scientific legacy from which we can continue to benefit, but
also a group of devoted colleagues and successors who will
undoubtedly preserve his memory, protect what he created,
and strive to continue the work he began.
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MapuiH Koszakesuy (1969-2026) — xipypr, HOYKOBeLb, BUUTEADb | APYT YKPOiHMU:
BUACTHI AOCSIrHEHHS, NIATPUMKA YKPATHU T OCOBUCTI cnoraam

Pesrome. TTpodecop Mapuin KoszakeBud 6yB OIHUM i3 IPOBITHUX
MOJIbCHKMX IIEJIETTHO-TUIIEBUX XipypriB, YMi HAYKOBi 3M00YTKH,
XipypriuHi iHHOBallil Ta BiJJIaHiCTh OCBIiTi CYTTEBO BIUIMHYJIU Ha
PO3BUTOK Cy4acHOi KpaHio-11eJIeNTHO-JIMLEBOI Xipyprii. Sk kepiB-
HUK KJIiHiKY IIeJIeITHO-TUIEeBOI Xipyprii B Jlonsi, BiH 3po0OuB Ba-
TOMUI BHECOK Y JIIKyBaHHSI JTULIEBUX TPAaBM, PEKOHCTPYKTUBHY I
OpPTOTHATUYHY Xipyprilo, peKOHCTPYKILil0 OpOiTH, KOMIT I0OTepHE
TUTAHYBaHHS XipypriYHUX BTPYYaHb Ta OiOMEIUYHI JOCIiIKEHHS.
OKpiM HayKOBUX AOCSITHEHb, ITpodecop Ko3zakeBnu OyB IIaHO-
BaHUM HACTaBHUKOM, SIKMI BUXOBaB YMMAaJIO MOJIOMUX XipypriB i
3arovyaTKyBaB TpUBaIy MiXKHApoaHy criBmpalo. [licas nmoyaTky
roBHOMacITabHOI BiiiHU B YkpaiHi npodecop KozakeBny akTus-
HO TATPUMYBaB YKPaiHCHKUX MAIiEHTIB Ta JiikapiB. BiH mpuiitMaB
YKpPaiHChKMX XipypriB A1 KJIIHIYHMX CTaXXKyBaHb i aKaAeMiuHUX 00-

MiHiB, OpaB yJacTh B OCBITHIX iHilliaTBaX Ta 3MiI[HIOBAB CITiBITPAIIIO
MiX MOJTBCHKUMU 1 YKPAiHCHbKUMU LIEHTPAMU I1EJIeTTHO-TULIEBOL
Xipyprii. loro octaHiit BisuT 10 YKpaiHu, M yac HAyKOBOI KOH-
depentii ORBIT UKRAINE 2026, ctaB BifoOpaxkeHHSIM HE3MiHHOI
BilmaHoCTi TTpodeciiiHiii criBIIpalti monpy BUKJIMKNA BOEHHOTO Yacy.
LI MmeMopiaibHa CTATTs BIIAHOBYE XKUTTS i CIIAAIIMHY TTpodheco-
pa Mapiiina Ko3zakeBuya yepes orjisia ioro HayKOBUX JIOCSTHEHb,
KJIIHIYHMX iHHOBAIIill, OCBITHBOTO BHECKY, IIATPUMKM YKpaiHU Ta
OCOOMCTHX CTIOTaIiB KOJIET i Ipy3iB. HMoro Bimmanicts IalieHTaM, Ha-
VIIi Ta MDXKHAPO/HIl CIiBIIPalli 3aTUIINTHCS HE3TACHUM KEPESIOM
HATXHEHHS ISl MaliOyTHIX IMOKOJIiHb 1IeJIeMHO-IMLIEeBUX XipypriB.
Kuouosi ciioBa: Mapiiin KozakeBud; IiesiernHo-1M1eBa Xipypris;
PEKOHCTPYKTUBHA XipypTis; Xipyprist opOiTH; OCBiTa; MiXKHapoIHa
cIiBmpallst; YKpaiHa; HEKpoior
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