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Endocrine orbitopathy (EO) is one of the most common complications of Graves' disease and is characterised
by inflammatory and fibrotic changes in the orbital structures. Traditional approaches to surgical treatment do
not always take into account the individual anatomical features of patients, which limits clinical effectiveness and
can lead to complications. The aim of the study was to evaluate the clinical efficacy of a personalised approach to
surgical treatment of EO based on a digital protocol that includes virtual planning, volumetry and the manufacture
of navigation surgical templates (NSTs). A prospective cohort study was conducted, which included 35 patients with
EO, divided into a main group (using a personalised approach, computer modelling methods, and surgical naviga-
tion templates) and a control group (traditional technique). All patients underwent multispiral CT with subsequent
3D modelling and stratification of the disease form. The main criteria for evaluating effectiveness were indicators
of exophthalmos, lagophthalmos, diplopia, and hypoesthesia. Both methods provided a significant reduction in
exophthalmos and lagophthalmos. The personalised approach demonstrated a considerable reduction in diplopia
(p=0.027) and the frequency of hypoesthesia (p=0.014), which are the main complications of orbital decompression.
The use of a personalised digital protocol in the treatment of EO provides higher clinical efficacy, a reduction in the
frequency of complications and an improvement in the quality of life of patients, confirming the feasibility of its im-

plementation in clinical practice.
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Connection of the publication with planned re-
search work.

The work was carried out as part of the research
project “Clinical and experimental justification of new
methods of rehabilitation of patients with defects and
deformities of the maxillofacial area using digital tech-
nologies and patient-specific solutions”, state registra-
tion number 0125U002378.

Introduction.

Endocrine orbitopathy (EO), also known as thyroid
eye disease (TED) or Graves’ ophthalmopathy, is one
of the most common extrathyroidal manifestations
of Graves’ disease. It is an autoimmune inflammatory
disease characterized by pathological changes in the
orbital and periorbital tissues, including inflammation
and fibrosis, followed by remodeling of orbital struc-
tures such as the extraocular muscles, retrobulbar fat,
and orbital connective tissue [1, 2]. The main patho-
genic mechanism of EO involves autoimmune activa-
tion against antigens common to both the thyroid gland
and orbital tissues, particularly the thyrotropin receptor
(TSH receptor) and insulin-like growth factor-1 receptor
(IGF-1 receptor). Stimulation of these receptors leads to
glycosaminoglycan synthesis, inflammatory infiltration,
edema, and eventually fibrosis of orbital tissues [3, 4].
EO typically develops within the first year after the onset

of thyrotoxicosis, although it may also occur in patients
with euthyroid or hypothyroid status [1].

The disease progresses in phases, with active (in-
flammatory) and inactive (fibrotic) stages, critical for
determining treatment strategy. Clinically, EO manifests
with varying severity of symptoms: exophthalmos, eye-
lid edema, lid retraction, diplopia, restricted ocular mo-
tility, orbital pain, dry eyes, and in severe cases, vision
loss due to compressive optic neuropathy [5, 6]. EO is
highly variable in its clinical and pathogenic presenta-
tion, differing in disease course, severity, progression
rate, and response to treatment [2, 7]. In some patients,
the disease manifests as mild functional impairment
manageable with conservative treatment, while in oth-
ers, it presents with severe visual complications requir-
ing surgical intervention [8].

Treatment of EO requires a comprehensive approach
that includes therapeutic and surgical methods depend-
ing on the disease stage and individual clinical features.
Surgical procedures are mainly employed in moderate
to severe cases. The primary surgical technique is or-
bital decompression — surgery aimed at reducing the
volume of orbital soft tissues, primarily by removing
fat compartments, or increasing orbital space by creat-
ing defects in the orbital bone walls. A mixed approach
has also been described by several authors [9, 10]. The
choice of decompression method is traditionally based
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on clinical activity scores (e.g., CAS) and imaging, pri-
marily computed tomography. However, this approach
does not always ensure effective disease control and
may neglect patient-specific anatomical characteristics,
which can lead to suboptimal outcomes or increased
surgical trauma [11, 12].

There is a growing trend toward personalized diag-
nostic and therapeutic approaches in medicine, includ-
ing maxillofacial surgery. This includes considering the
individual anatomic and topographic characteristics of
the patient, the clinical features of the pathological pro-
cess, and using advanced technologies such as virtual
surgical simulation, digital visualization of anatomical
structures, computer modeling, and fabrication of pa-
tient-specific medical devices [3].

The use of navigation surgical templates (NSTs) for
resection boundary determination is well-documented
in the literature, particularly in bone tumor removal
and reconstructive surgery. Initial reports of segmenting
not only orbital bone walls but also orbital soft tissues
were presented by Regensburg et al. [13]. Their studies
showed that CT-based digital methods could be used to
stage EO and plan surgical strategies. However, earlier
software lacked the precision for segmenting all orbit-
al soft tissue structures. With technical advancements,
it has become possible to extract and assess the geo-
metric properties of orbital soft tissue structures more
accurately. Combined with virtual osteotomy algorithms
and NST generation, this opens new possibilities in EO
surgical treatment.

The aim of the study.

To evaluate the clinical effectiveness of a personal-
ized approach to diagnosing and treating EO using vir-
tual simulation and patient-specific solutions for orbital
decompression.

Object and research methods.

To achieve the goal, we conducted a prospective,
non-randomized cohort study involving 35 patients (25
females and 10 males) aged 28 to 73 years with a di-
agnosis of EO who underwent surgical treatment at the
clinical bases of the Department of Maxillofacial Surgery
and Modern Dental Technologies, Bogomolets National
Medical University between 2017 and 2024.

Inclusion criteria: confirmed diagnosis of EO; indi-
cations for orbital decompression based on a multidis-
ciplinary team decision; no or insufficient response to
conservative treatment; no contraindications for sur-
gery; written informed consent.

Exclusion criteria: age under 18, presence of neu-
rological or psychiatric conditions, noncompliance with
medical recommendations, lack of follow-up, or with-
drawal from the study.

The study was conducted in accordance with the
Declaration of Helsinki and approved by the Ethics Com-
mittee of Bogomolets National Medical University (No.
126, November 13, 2019). All patients were examined
according to the European Group on Graves’ Orbitopa-
thy (EUGOGO) guidelines [14]. The severity of EO was
assessed using EUGOGQ’s verification criteria and clas-
sified as mild, moderate-to-severe, or sight-threatening.
EO activity was assessed using the Clinical Activity Score
(CAS), and patients were categorized into active or inac-
tive subgroups [14].

All patients underwent clinical examination, Hertel
exophthalmometry, visual acuity, binocular vision, and

visual field assessments, along with quality of life evalu-
ation. Multislice computed tomography (MSCT) was per-
formed before and three months after treatment. Scans
were obtained using GE Revolution EVO 128TM (slice
thickness 0.68 mm, 80 kV, 500 mA, 512x512 matrix) and
Philips Brilliance iCT 128TM (slice thickness 0.68 mm,
120 kV, 300 mA, 512x512 matrix).

Patients were divided into two groups with matched
age, sex, EO activity, and severity. The main group (n=18)
underwent surgical treatment following a differentiated
protocol, which included volumetric assessment of the
orbits and soft tissues, virtual simulation of bony osteot-
omy or fat resection, and use of NSTs for decompression.
The control group received treatment based on clinical
and radiological evaluation and traditional decompres-
sion techniques.

CT scans from the main group were imported into
Mimics Medical 23.0 (Materialise, Belgium) for segmen-
tation of anatomical structures. Axial, coronal, and sagit-
tal images were used to create 3D reconstructions based
on threshold segmentation of the orbital walls. Semi-au-
tomatic segmentation generated virtual models of soft
tissue structures, including fat compartments, rectus
muscles (superior, inferior, medial, lateral), and the eye-
ball. The choice of decompression method was based
on analysis of total orbital volume, volume posterior to
the equator of the globe, and proportions of segmented
structures.

To quantify morphological changes in orbital con-
tents, the muscle-to- Muscle-to-Fat Ratio (MFR) pro-
posed by Barrett et al. (1988) [15] was used. This ratio
measures the total volume of extraocular muscles rel-
ative to retrobulbar fat. Based on MFR: <1.0 indicated
fat-predominant, MFR: >1.0 muscle-predominant, and
MFR: = 1,0 mixed forms. These findings were used to
personalize surgical planning. In fat-predominant cases
with normal muscle size, fat decompression was per-
formed, estimating the volume of fat to be removed
using published guidelines (e.g., 1 cm? fat = 0.8-1.2 mm
of exophthalmos reduction, per Nishida et al. [16]). In
cases with normal fat volume, bony decompression was
performed. In mixed forms, combined decompression
was planned [17] (fig. 1).

Fat decompression in both groups followed a similar
surgical approach via conjunctival or subciliary access,
with isolation and removal of fat compartments. The dif-
ference was that in the main group, the preoperatively
calculated fat volume was removed, while in the control
group, the maximum accessible volume was resected.

Bony and combined decompression in the control
group was performed using the standard method, based
on visual control of proptosis reduction and alignment
with the contralateral side. In the main group, the sur-
gical intervention involved orbital decompression with
individualized determination of the volume and localiza-
tion of the procedure, based on the results of orbital vol-
umetric analysis, followed by the fabrication of surgical
navigation templates (fig. 2). The area of bony resection
was calculated using the data by Sung et al. [18], which
indicate that a 2.75 cm? defect in the inferomedial or-
bital wall corresponds to a 2 mm reduction in enoph-
thalmos. For estimating the volume of fat to be resected
in the mixed type of the disease, the data from Nishida
(2002) [16] were applied. This approach allowed for a
preoperative prediction of the expected degree of pro-
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Figure 1 — Personalized protocol for surgical decision-making in EO patients.

ptosis reduction. In the control group, the surgical inter-
vention followed the standard technique recommended
by the 2021 EUGOGO guidelines [14].

The primary variables in this study were the degree
of exophthalmos and the severity of diplopia. Second-
ary variables included the degree of lagophthalmos, the
difference in the anteroposterior position of the eye-
ball, the frequency of postoperative infraorbital nerve
neuropathy, and the quality of life in patients with EO.
Diplopia was assessed using the scale proposed by Jelle-

ma et al. in 2015 [19]. The degree of
lagophthalmos was measured by the
width of the gap between the upper
and lower eyelids in millimeters. The
change in the anteroposterior posi-
tion of the eye was assessed using
Hertel exophthalmometry, and quali-
ty of life was evaluated using the GO-
QOL (Graves’ Ophthalmopathy Quali-
ty of Life) scale [20]. All examinations
were conducted preoperatively and
three months postoperatively. Treat-
ment effectiveness was evaluated
six months after surgery by compar-
ing the study variables between the
main and control groups.

To minimize bias, the study fol-
lowed strict inclusion and exclusion
criteria. Twelve patients were exclud-
ed, including those with uncontrolled
endocrine status and those who had
undergone previous orbital surgery.
These factors could influence the pri-
mary variables in this patient cohort.
A preliminary power analysis was
conducted using G*Power (version
3.1) to determine the required sam-
ple size. With a significance level of
a=0.05, an expected power of 1- =

0.80, and a medium effect size (Co-
hen’s d=0.5), the required sample
size was estimated at a minimum of
30 participants (15 per group).

The collected data were analyzed

using methods of descriptive and in-
ferential statistics, including the Sha-
piro-Wilk test, Kolmogorov-Smirnov
test, Mann-Whitney U test for inde-
pendent samples, paired t-test, Chi-
fat square test, Fisher’s exact test, and
Wilcoxon signed-rank test for depen-
dent samples. Statistical analysis was
conducted using the Statistical Pack-
age for Social Sciences (SPSS), version
20 (New York: IBM Inc.).

Research results and their dis-
cussion.

This study involved an analysis of
treatment outcomes in patients with
EO using a personalized digital proto-
col compared with a standard meth-
od. The mean age of patients was
45.53410.29 years, with 71.43% (25)
being female and 28.57% (10) male.
In our study, smoking, recognized as
one of the major risk factors for the
development and progression of EO [22] — was present
in 68% of patients.

The values of the main variables are presented in
table 1 and table 2.

Postoperative hypoesthesia of the infraorbital branch
of the trigeminal nerve in the main group was observed
in only one patient (5.56%). In contrast, in the control
group, numbness was reported in 7 patients (43.75%),
showing a statistically significant difference (p=0.014).

decompression
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Figure 2 — Algorithm for the creation of NSTs.

The treatment of EO requires a comprehensive ap-
proach involving a multidisciplinary team. The aim is to
stabilize the disease by transitioning it to the inactive
phase, improve ophthalmologic status by restoring bin-
ocular vision or reducing diplopia, eliminate lagophthal-
mos to improve ocular surface hydration, and enhance
facial aesthetics by reducing exophthalmos. Another key

In our study, patients in both the main and control
groups exhibited exophthalmos preoperatively, which
resulted in lagophthalmos, and most of them presented
with diplopia. These pathological factors led to a signifi-
cant reduction in patient quality of life. Both approaches
— traditional and personalized — demonstrated reduc-
tions in the primary outcome variables. In both groups,

Table 1 - Clinical characteristics of patients with EO

Main | Control p value Main | Control p value
oD 05

Exophthalmos B _ } p=0,835 Mann- _ _ _ 3
betore, mm . |Me=24 QR 23-25) | Me=23,5 (IQR 21,5-26) | {12 300 | M=24.0643.8 | M=2475:4.7 | p=0.642 ttest
Exophthalmos | \/ 149447 6 M=20.13+3.1 p=0,858 t-test | M=19.83+2.7 | M=20.63#3.5 | p=0.477 t-test
After, mm
Lagophtalmos M=2.55+1.7 M=2.541.7 p=0.929 t-test | M=2.88%1,7 | M=3.18+1.9 | p=0,634 t-test
before, mm
Lagophtalmos _ B _ ) p=0,168 Mann- _ ~ _ ~ p=0,019 Mann-
after, mm Me=0 (IQR 0-0) Me=0 (IQR 0-1) Whitney U test Me=0 (IQR 0-0)| Me=1(IQR 0-2) Whitney U test

objective of EO rehabilitation is preventing progressive
vision loss and minimizing treatment-related complica-
tions.

Surgical treatment is considered when conservative
approaches fail to provide adequate clinical response.
The main surgical techniques include fat decompression,
bony decompression, and anterior displacement of the
orbital rim [22]. However, literature indicates that most
researchers favor different variations of orbital decom-
pression. Although these methods have long remained
dominant, there is a lack of standardized criteria in the
literature regarding the volume of fat resection or area
of decompression. Various combinations of surgical
methods have been proposed, including osteotomy of
specific orbital walls and different surgical approaches.
Nonetheless, most authors emphasize the importance
of removing the maximum possible amount of bone
and/or fat tissue [23].

One of the first authors to apply digital technologies
for assessing the volume of orbital soft tissues was Re-
gensburg et al. [13]. According to their approach, seg-
mentation of orbital bony structures and soft tissue
components can be used to determine the disease type
and plan treatment strategies. With advancements in CT
resolution and computing power, it became possible to
segment orbital components in greater detail and define
the surface area of orbital walls. In a study by Kontio et
al. [24], correlations between orbital volume and length,
as well as the average surface area of its walls, were
established. The authors concluded that only a specific
portion of the orbital volume is located posterior to the
globe’s equator and thus determines
its position. This supports the hypothe-

significant posterior displacement of the globe in the
sagittal plane was achieved: 4.25+2.05 mm in the main
group and 4.19+2.38 mm in the control group, which
exceeded the threshold for clinically significant exoph-
thalmos reduction. Diplopia severity also decreased sig-
nificantly in both groups after treatment — by 21.77% in
the main group and 15.37% in the control group. The
postoperative result of a patient treated with the per-
sonalized approach is shown in fig. 3.

Despite the generally comparable positive treatment
outcomes — albeit slightly better in the main group re-
garding key variables — the proposed personalized ap-
proach allowed for a reduction in complication rates and
improved postoperative quality of life by minimizing sur-
gical trauma.

According to the literature, serious complications of
EO surgery include vision loss or field deficits postopera-
tively and cerebrospinal fluid leaks. These complications
were not observed in either group. Complications that
affect quality of life include worsened diplopia, vertical
displacement of the eyeball after surgery, neuropathy of
the first or second branch of the trigeminal nerve, and
disease recurrence. In the control group, we observed
slight downward vertical displacement of the eyeball
due to excessive resection of the orbital floor. Patients in
both groups reported improvements in diplopia. In the
long-term postoperative period, persistent hypoesthe-
sia of the infraorbital branch of the trigeminal nerve was
noted in only 5.56% (n=1) of patients in the main group,
compared to 43.75% (n=7) in the control group.

The aforementioned complications significantly im-
pair patient quality of life. Diplopia, in particular, often
makes everyday activities such as reading, using a smart-

Table 2 — Results of diplopia assessment in patients with EO

sis that by reducing osteotomy surface

Main Control p value

area and clearly defining the amount of

fat to be removed, surgical trauma can | DiPlopia before

Me=78.5 (IQR 35-91)

p=0,523 Mann-

Me=58.5(IQR25-90,5) | [t oy

be minimized while maintaining clini-

Diplopia after

Me=92 (IQR 80-95)

p=0,027 Mann-
Whitney U test

Me 73.5 (IQR 57-88)

cal efficacy in repositioning the eyeball.
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Figure 3 — Appearance of a female patient with endocrine orbitopathy:
A - before surgery, B — 1 day after surgery, C — 7 days after surgery, D — 6 months after surgery.

phone, or driving difficult or impossible. Along with aes- enabled achievement of high functional and aesthetic

thetic concerns, these are the primary factors motivating
patients to undergo surgical treatment. Both treatment
protocols investigated in this study resulted in improved
quality of life, according to patient surveys. However,
the main group demonstrated faster adaptation to the
surgical outcomes. Most transient impairments resolved
within the first few weeks postoperatively, whereas pa-
tients in the control group reported noticeable improve-
ments within 1-2 months.

Conclusions.

This study demonstrated that a personalized ap-
proach to the treatment of EO using a digital protocol

rehabilitation outcomes and a statistically significant
reduction in common complications. This has not only
clinical but also medical-social importance, as it directly
affects health and enhances the quality of life in patients
with EO.

Prospects for further research.

Promising areas for further research include multi-
center validation of the results on larger samples and
the integration of artificial intelligence algorithms for
automated treatment planning. These advancements
open new horizons for optimizing surgical care for pa-
tients with endocrine orbitopathy.
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MEPCOHI®IKOBAHMI MIAXIA, A0 NIKYBAHHA EHAOKPUHHOI OPBITONATI HA
OCHOBI LiIUGPOBOTO MPOTOKO/Y TA OLIHKA AOrO KNIHIYHOT EGEKTUBHOCTI

HauioHanbHUt MeaunuHuit yHiBepcuteT imeHi 0.0. boromonbua (m. Kuis, YkpaiHa)
slobodianiuk.a.s@gmail.com

EHOOKpuHHa opbimonamia (EO) € o0HuMm i3 Halibinbw MowupeHUx ycKkaAaOHeHb xsopobu [pelisca ma
Xapakmepusyemosca 3anaabHUmu U pibposHumu 3miHamu opbimanbHux cmpykmyp. TpaduuiliHi nioxodu 6o
XipypeiyHo20 niKy8aHHA He 3a8#O0U 6paxosyrdme iHOUBIOyasbHI aHAMOMI4YHIi ocobausocmi nayieHmis, wWo
0bMeHCYE KAiHIYHY eheKmuBHICMb ma MOXe CrIPpUYUHAMU YCKAAOHeHHA. Mema 00CnioxeHHS — OUiHUMU KAiHIYHY
ehekmusHicmb nepcoHighikosaHoz2o nioxody 0o XipypeiyHo2o niKyeaHHA EO Ha OCHOB8I LUPPOBO20 MPOMOKOY,
AKUl 8KAOYAE 8ipmyasnbHe rAaHy8AHHS, 80/OMOMEMPI0 MA 8U20MOB/EHHSA XipypaiyHUX HasieayiliHux wabsoHie
(XHLL). Byno nposedeHO Ko2opmHe rpocrieKkmusHe 00CiOHeHHS, AKe 8KA4aa0 35 nayienmis 3 EO, po3dineHux
HO OCHOBHY (3 3aCMOCYBAHHAM MNEePCOHIpiKo8aHO20 Mioxody, mMemodie KomM'lomepHO20 MOOen8aHHA ma
HasieayiliHux XipypeiyHux wabaoHie) ma KOHMposabHy (mpaduyilina memoouka) epynu. Yci nayieHmu npolwsnu
mynsmucnipanesHy KT i3 nodanewum 3D-modento8aHHAM ma cmpamucgpikayiero hopmu 3ax80pro8aHHA. OCHOBHUMU
Kpumepisamu OUiHKU egekmusHocmi 6yau MOKA3HUKU eK3ogmanemy, saazogpmansmy, ounaonii, zinoecmesii.
0O6udsa memoou 3abe3neyusnu cymmese 3MeHWeHHA eK30(pmasnbMy ma aazogpmanemy. lepcoHigikosaHuli nioxio
npodemMoHcmpyeas 0ocmosipHe 3HuUMceHHA ounaonii (p=0,027) i yacmomu 2inoecmesii (p=0,014), Ak 0CHOBHUX
YCKAaOHeHb Oekomnpecii opbimu. BUKOPUCMAHHA NepcoHi(hikosaHO20 UUPPOBO20 MPOMOKOAY 8 AiKyeaHHi EO
3a6e3ne4ye suUWY KAiHIYHY ehekmuBHiCMb, 3HUMEHHA 4acmomu YCKAAOHeHb i MOKPAWeHHA AKoCmi wumms
nauieHmis, wo niomeepoxcye 0oyinbHicmeo (i020 8r1POBAOHEHHS 8 KAIHIYHY MPAKMUKY.

Knrouoei cnoea: opbima, wenenHo-nuyesa OinfaHKA, auuesuli ckenem, Komn'tomepHa momozpagia (KT),
uugpposuli memoo.
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3B’A30K nyb6aiKauii 3 nnaHOBMMM HAayKOBO-AOCAIA-
HUMK poboTamu.

PoboTa BMKOHaHa y pamkax HAP «KniHiko-ekcnepu-
MeHTa/ibHe 06rpyHTYBaHHA HOBUX MeToAiB peabinitauii
naLieHTIB 3 AedeKkTamum Ta AedopMaLlismu LenenHo-aun-
LLeBOi AiNAHKM i3 BUKOPUCTAHHAM LUPPOBUX TEXHONOTIN
Ta MauieHT-cneundivyHMX pilleHb», HOMep AeprKaBHOI
peecTtpauii 0125U002378.

Bcryn.

EHOOKpUHHA opbitonaTia (EQ), Takox Bigoma akK
thyroid eye disease (TED) abo Graves’ ophthalmopathy,
€ OAHMM i3 HalnoOLWMPEHIWNX eKCTPaTUPEOIgHMX Npo-
ABiB XBOpo6W peiiBca. Lle aBToiMyHHe 3anasnibHe 3axBo-
PHOBaHHA, L0 CYMPOBOAMXKYETLCA NATONOTIYHUMUN 3MiHa-
MW B TKaHWHax opbiTn Ta nepiopbiTanbHi KNITKOBUHI,
BK/IIOYAtoUM 3ananeHHA Ta ¢ibpos 3 noganbluMm pemo-
OentoBaHHAM opbiTanbHUX CTPYKTYP, TaKUX AK eKCTpa-
OKYNAPHI M'A3K, peTpobynbbapHa KMpPOBa KNITKOBMHA
Ta CNoJly4yHa TKaHWHa opbitn [1, 2]. OcHOBHOW NaH-
Koto natoreHesy EO € akTMBaLia aBTOIMYHHOI Bignosigi
NPOTW aHTUTEHIB, CMNINbHUX ANA WMTONOoAiI6HOI 3a103M
Ta TKAHUH op6iTK, 30KpPEMa peLLenTopa 40 TUPEOTPOMiHY
(TSH-peuenTopa) Ta iHcyniHonogibHoro ¢pakTopa pocTy-
1 (IGF-1-peuenTtopa). Y pesynbTaTi CTUMYAALIT UUX pe-
LLenTopiB aKTUBYETbCA CUMHTE3 [N1IKO3aMIHOINIKAHIB, BU-
HWKaE 3ananbHa iHdiNbTpaLia, HabpsK, a B NoganbLomy
— ¢ibpo3yBaHHA TKaHWH opbiTn [3, 4]. EO 3a3Bu4ait pos-
BMBAETbCA NPOTArOM MepLIOro PoKy nicas maHidecrauii
TUPEOTOKCMKO3Y, XO4a MOXKE TaKOX BUHUKATW Y NaLlieH-
TiB 3 eyTMpeoigHMM abo rinoTupeoigHum ctatycom [1].

3axBoptoBaHHA XapaKTepusyeTbca dpasosum nepebi-
rom i3 BUAiNEHHAM aKTUBHOI (3aMasibHOI) Ta HEAKTUBHOT
(pibpo3HOI) cTagii, WO MaE KPUTUYHE 3HAYEHHA MNpwU
BMbOPI NiKyBanbHOI TaKTUKK. KniHiuHo EO nposBaseTbea
CMMMNTOMaMM, LLLO BapitOlOTb 3a CTyNeHeM BUPAXKEHOCTI:
ek3opTanbM, HabpAK NOBIK, peTpaKLia NoBiK, Aunaonis,
obMeKeHHs pyxiB 04HOro abnayka, 6inb B opbiTi, cyxicTb
ouei, a B TAXKKMX BUNALKAX — 3HUMKEHHSA FOCTPOTU 30pY,
AK NPOsAB KOMNPECiMHOT onTUYHOI HelponaTii [5, 6]. EO
XapaKTEPU3YETbCA BUCOKOK K/iHIKO-NAaTOreHEeTUYHO
BapiabenbHICTO, WO MNPOABAAETLCA 3HAYHMMMU BiAMIH-
HOCTAMM Yy XapakTepi nepebiry, TAXKKOCTI NpoABiB, TeM-
nax NporpecyBaHHA Ta BiAMNOBiAi HA NiKyBanbHi 3axo4amn
[2, 7].Y pi3HMx nauieHTiB xBOpOba MoXKe MPoABAATUCA
AK Y BUMA4i NOMipHOT yHKLIOHaNbHOT ANCYHKLT, AKa
nigaaeTbca KOHCePBATUBHOMY NiKyBaHHIO, TaK i y popmi
TAXKMX 30POBUX YCKNAZLHEHb, WO NoTpebytoTb iHBA3MB-
HOro BTpy4YaHHs [8].

JNlikyBaHHA EO nepenbayae KOMMAEKCHUI Niaxia Ao
BMKOPWUCTAHHA PI3HUX TepaneBTUYHMX Ta XipypriyHmx
METOAIB B 3aNeXHOCTI Bif CTaAii 3aXBOPHOBAHHA Ta iH-
OMBiAyanbHUX KNiHIYHMX ocobnmBocTen i nepebiry. Xi-
pYyprivyHi MeToam NikyBaHHA 3aCTOCOBYHOTLCA NepPeBarKHO
Npw NiKyBaHHI NaLEHTIB cepeHbOro Ta BUCOKOTO CTyne-
HA BaXKKOCTI. [0 OCHOBHMX XipypriYHUX METOZA,iB NiKyBaH-
HA BiAHOCATb TaK 3BaHy «AeKomnpecito» opbitn — one-
paTUBHE BTPYYaHHA, WO CTaBUTb Ha METi 3MEHLUEeHHA
06’emy mM’SIKOTKaHUHHOTO BMicTy opbiTn (MBO) B nepuy
yepry 3a paxyHOK BWUAANEHHA XMPOBWUX KOMMAPTMEH-
TiB, abo 36inbWweHHA 06’emy opbiTH LWNAXOM CTBOPEHHA
AedekTiB KicTKoBUX CTIHOK opb6iTH. TakoX pAg, aBTopiB
OonucyBaB 3acTOCyBaHHA 3miwaHoro nigxoay [9, 10].
Bubip TOro um iHWoro metoay Aekomnpecii Tpaauu,in-
HOTO FPYHTYETbCA HA 3arajibHUX KPUTEPIAX aKTUBHOCTI
(HanpuKknag, 3a wkanoto CAS) Ta TAXKKOCTI npouecy, i Ha

pe3ynbTaTax PEHTTeHON0rNYHOrO 06CTEXKEHHSA, MepeBaxK-
HO Komn'toTepHoi Tomorpadii. Pasom 3 TMm gaHuit nig-
Xif, He 3aBXXAu 3abe3sneuye ePeKTUBHUIN KOHTPO/b Hag,
3aXBOPIOBAHHAM i He BPaXoBYE iHAMBIAyanbHi ocobaun-
BOCTi NaujeHTa’, Wo iHOAi NPpM3BOAMTL A0 HEAOCTaTHbLOI
KNiHIYHOT eeKTUBHOCTI NiKyBaHHSA, abo HaaMipHOI Tpas-
MaTUYHOCTI onepaTMBHOro BTPyYaHHA [11, 12].

Ha faHWI MOMEHT NPOCTENKYETLCA TPEHA, A0 NOLWU-
pPEHHA NepcoHani3oBaHOro nigxoay A0 AiarHOCTUMKM Ta
NiKyBaHHA B MeAMLMHI, 30Kpema i B WenenHo-nmLesi
xipyprii. BiH nepeabayae BpaxyBaHHA iHAMBIAYaNbHUX
aHaTomo-TonorpadiyHMx ocobanBOCTElN MalieHTa, Ki-
HIYHMX XapPaKTEPUCTMK NATONOMYHOro NPOoLLecy Ta BUKO-
PUCTaHHA MOX/IMBOCTEM HOBITHIX TEXHO/IOFIN B acnekTi
BipTyasibHOT CMMYAALiT onepaTUBHUX BTPyYaHb, Uudpo-
BOI Bi3yani3aLyji aHaTOMiYHMX YTBOPEHb, KOMN'IOTEPHOTO
MOZENOBAHHA Ta BUTOTOB/IEHHA iHAMBIAYaNbHUX BUPO-
6iB MegMUHOro NpusHayeHHsn [3].

BUKOPUCTaHHA HaBirauiHMX XipypriyHmx WwabioHis
(HXLL) ans BU3HAYEHHS MeXK pe3eKLil LIMPOKO onucaHe
B NliTepaTtypi Npy BUAANEHHI KICTKOBUX HOBOYTBOPEHb Ta
npu NpoBeAeHHI PEKOHCTPYKTUBHUX OMepaTUBHUX BTPY-
YaHb. eplwi NOBIAOMANEHHA NPO MOXKIUBICTbL CErmeH-
Tauil He TiNbKWU KICTKOBUX CTIHOK opbiTh a i 1i m’akoT-
KaHWHHOTO BMICTy Brneple 6ynvM HaBegeHi B poboTtax
PereHnsbepr Ta cnisaBTopiB [13]. B uukni pobiT agaHa
rpyna aBTOpPiB BKa3a/jla Ha MOM/MUBICTb BUKOPUCTaHHA
umdpoBux MeToAiB Ha ocHoBi KT ana cragitoBaHHa EO
Ta BUbBOpPY XipypriyHoi cTpaTerii NikyBaHHA. Ane po3Bu-
TOK MPOrpaMmHMX KOMMJIEKCIiB Ha TOM Yac He J03BOAIAB 3
BWCOKOH TOYHICTIO NPOBOAMTM CEFMEHTALLitO YCiX aHaTo-
Mi4HUX yTBOpeHb MBO. 3 BAOCKOHaNEHHAM TEXHIYHUX
MOK/IMBOCTEWN CTAI0 MOXKAUBUM NPOBOANUTU BUAINEHHA
Ta OLIHKY reOMEeTPUYHUX XapaKTePUCTUK aHATOMIYHMUX
yTBopeHb MBO Ta 6inbly TOYHO BM3HA4YaTU CMiBBiAHO-
LWEHHA Mi¥ HUMM, LLLO Pa30M 3 PO3PODOKO anropuUTmis
npoBeAeHHA BipTyasibHOI OCTEOTOMIi Ta reHepau,ii HXLU
BiAKPW/IO HOBI MOX/MBOCTI B XipypriiHOMY NiKyBaHHi
eHO0KPUHHOI opbiTonarii.

MerTa gocnigeHHs.

OuiHKa KniHiyHOi epeKTUBHOCTI nepcoHipikoBaHOro
niaxoay ANA AiarHOCTUKM Ta NiKYBAHHA MALEHTIB 3 €H-
OOKPUHHOM 0pbiTonaTield Ha OCHOBI BUKOPUCTAHHSA Bip-
TyanbHOI cMMyANALIi Ta NauieHTcneuneiyHnX pileHsb Npu
npoBeAeHHiI Aekomnpecii opbiTu.

O6’eKT i meTOoAU AOCNIAKEHHS.

[ns pocsarHeHHs nocTaBAeHoi MeTU Hamu Byno npo-
BeZleHO KOTOPTHE MPOCMeKTUBHE HePaHAOMiI30BaHe A0-
CNiAXeHHSA, AKOMY B3A/IM y4acTb 35 NaLEHTIB (25 KiHKM
Ta 10 yosnoBikiB) Bikom Big, 28 A0 73 poKiB 3 AiarHo3om
eHAO0KPUHHOI opbiTonaTii, AKi npoxogunun XipypriuHe
NiKyBaHHA Ha KNiHiYHMX 6asax Kadegpu wenenHo-nu-
LeBOT Xipyprii Ta Cy4aCHMX CTOMATO/IOFIYHMUX TEXHOOTIN
HauioHanbHoro meaundHoro yHisepcutety imeHi O0.0. bo-
romosnbuA y nepiog 3 2017 no 2024 pp.

Kpumepii 8kntoueHHsA: NigTBEPAKEHUI AiarHO3 eH-
OOKPUHHOI opbiTonarTii; HasBHICTb MOKasaHb A0 MNpo-
BeAeHHs Aekomnpecii opbiTM BiANOBIAHO A0 BUCHOBKY
MYAbTUAUCLUNAIHAPHOI KOMAHAM 3@ pe3ybTaTaMu KOH-
cuniymy; BifCYTHICTb Bignosiai abo HenoBHa BigNOBiAb
Ha KOHCEepBATUBHE JliKyBaHHA, BiACYTHICTb NPOTMMNOKa-
3aHb A0 XipypriYyHOro NikyBaHHA, HaZaHHA NMUCbMOBOI
iHpOpMOBaHOI 3rogM Ha y4acTb Y AOC/IAKEHHI.

Kpumepii 8ukaoYeHHa 3 00CiOHeHHSA: BiK MeHLe
18 poKiB, HafABHICTb HEBPOOTiYHUX abo NCUXIYHUX 3a-
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PucyHoK 1 — MepcoHidpikoBaHui npoToKon BU6OPY XipypriuHoro NikyBaHHA y nauieHTis 3 EO.

XBOPIOBaHb, HEAOTPUMAHHA MEAUYHUX PEKOMEHAALL,
BiACYTHICTb KOMYHiKaLji 3 fikapem y nicasonepauiinHo-
My nepioai abo BigMOBa Bif, y4acTi B 4OCNIAKEHHI.
[aHe pocnifKeHHA cnaaHOBaHO Ta NPOBeAEeHO Bia-
nosigHoO A0 BMMmoOr eNbCiHCbKOI AeKnapaLii Ta cxBane-
HO ETMYHMMU KomiTeTamn HMY imeHi Boromonbusa (Ne
126 Big 13 nuctonaga 2019 p.). Bci naujieHTn, BKAOYEHI
B AOCNigKeHHA, bynn obcTexkeHi BiANOBIAHO A0 peKo-
MeHAalil EBponencbKol rpynu 3 flikyBaHHA opbiTona-
Tii MpeiBca, cTyniHb TAXKKocTi EO 6yB BCTaHOB/EHMI 3a
KpuTepismu Bepudikauii EO BignosigHo Ao Knacudika-

Lii TAxkKocCTi opTanbemonatii EUGOGO
[14]. BipnosiaHo Ao pe3ynbTaTiB Be-
pudikauii Ta ouiHkM EO BM3Hayanu
nerky(Mild GO), cepeaHbO-TAXKKY
(Moderate-to-severe GO) Ta 3arpos-
nmeBa ana 3opy (Sight-threatening
GO) dopmu 3axBOplOBaHHA AKTUB-
Hictb EO ouiHlOBanu 3a LWKanoko
KNiHiYHOI akTMBHOCTI (LLKA) Ta pos-
noainAnM NauieHTiB Ha nigrpynu 3
aKTUBHOIO Ta HEaKTUBHOI GOpPMOto
[14].

Bcim nauieHTam npoBogmMnochb
KNiHiYHe obcTexeHHA, eK3odTanb-
MoMeTpito 3a lepTenem, AocnigrKeH-
HS FOCTPOTK 30pY, BiIHOKYNAPHOCTI Ta
noniB 30py Ta OLHKY AKOCTI XUTTA
y nauientie 3 EO. B ycix Bunaa-
Kax MPOBOAMAM TAKOX MyAbTUCI-
panbHy Komn'toTepHy Tomorpadito
(MCKT) go Ta yepes 3 micaui nicns
nikyBaHHA. Yci KT nposoannuca
Bi4NOBIAHO [0 CTAaHAAPTM30BaAHO-
ro AiarHOCTMYHOro mpoTtokony. AnA
OTPUMAHHA [aHWUX BMKOPUCTOBYBa-
nvca aBa Komn'toTepHi Tomorpadu:
GE Revolution EVO 128TM: ToBLWMHA
3pi3y 0,68 mm, 80 KB, 500 mA, maTtpu-
uA 306paxeHHs 512x512 Ta Philips
Brilliance iCT 128 TM: ToBLWMHa 3pi3y
0,68 mm, 120 kB, 300 mA, maTtpuua
306parkeHHs 512x512.

l Yci nauieHTM 6ynn posnoginei

uposa

Ha A4Bi rpynu, piBHi 3a BiKOBMM Ta
CTaTeBMM PO3MOAI/IOM, a TAaKOX 33
CTyneHemM aKTUBHOCTI Ta TAXKKOCTI 3a-
XBOPtOBaHHA. OCHOBHY rpyny cKna-
nn 18 nauieHTiB, AKMM NPOBOAUNMU
XipypriyHe nikyBaHHA 3a gudepeH-
LinOBAaHMM NPOTOKONIOM, LLO BK/IO-
YaB BOJIOMOMETPUYHY OLLHKY OpbIT
NaujieHTiB Ta X M AKOTKAaHUHHOIO
BMICTY, BU3HAYEHHA NaaHy Xipypriy-
HOTO NliKyBaHHA HA OCHOBI BipTyasb-
HOi CMMyANALi KiCTKOBOi OcCTeoTOoMil
abo peseKuii KMPOBUX NaAKeTIB Ta
3aCTOCYBaHHA HaBirauiiHux Xipyp-
rYHUX WabnoHiB oA NpoBeAeHHA
nexkomnpecii. 1o KOHTPOIbHOT rpynu
YBIMWAKX nauieHTn, BuUbBIp meToady
NiKyBaHHA NPOBOAMAW HA NiacTasi
KNiHIKO-PEHTreHONONYHOi  OLLiHKM
BUXIZHOI CUTYaLLiAX Ta BUKOPUCTOBY-
BaNU TPAAMUINHI METOAMKN AEKOM-
npecii op6itn.

OnAa peanizauii 3anponoHOBAHOI KOHUeENLUii NiKy-
BaHHA KT nauieHTiB ocHOBHOI rpynun y ¢opmati Dicom
3aBaHTaXKyBanacb B nporpamHe 3abesnedyeHHs Mimics
Medical 23.0 (Materialise, Benbris), ae 6yno nposeae-
HO CErmeHTaL,il0 aHaTOMIYHMX CTPYKTyp. KT-306parkeH-
HA BigobBpaXKanucsa y BUrAAi akcia/libHOi, KOPOHaNbHOI
Ta cariTa/ibHOI M/IOWNH | BUKOPUCTOBYBANMNCA 1A CTBO-
peHHsA 3D-peKOHCTPYKLi Ha OCHOBI MOPOroBUX 3HAYEHb
ONA cermeHTaLil CTiHKM op6iTn. [lani B HaniBaBTOMaTHy-
HOMY peXumi NpPoBOAUNAM CermeHTaLii Ta reHepyBaau

Xuposa
fAexoMmnpecia
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PucyHok 2 — Anrroputm BurotosneHHa HXLL.

BipTyanbHi Mogeni aHaTomiyHux yTBopeHb MBO: }Kuposi
KOMMAPTMEHTU, BEPXHIN, HUXKHIA, MedianbHWUI Ta naTe-
panbHU NpsaMmi m’a31, ouHe abayko. Ha ocHoBI aHanisy
3aranbHoro o6’emy op6itn, 06’emy opbiT 3a eKBaTOPOM
o4YHoro f6ayKa, 06’eMiB 3a3HaYEHMX BULLLE aHATOMIYHMX
YTBOPEHb Ta iX CNiBBIAHOLWEHb BU3HAYAIMCb 3 METOL40M
npoBeAeHHA AeKoMNpecii.

[Ons KinbKicHOT OUiHKM mMopdOonoriyHnx 3miH opbi-
Ta/NIbHOTO BMICTY Yy NaLLi€HTIB OCHOBHOI rpynun 6yno Bu-
KOpUCTaHO M’A30BO-MpoBuit iHaekc (MFR — Muscle-
to-Fat Ratio) Barrett et al. (1988) [15], AKuMIA BU3Ha4ae
CNiBBIAHOWEHHA Mi}K CyMapHMM 06’€EMOM EKCTpaoKy-
NAPHUX M’'A3iB Ta 06’emom peTpobynbbapHOi KMPOBOI
TKQHWHU. 3rigHO OTPUMAHUX pe3y/nbTaTiB BU3HAYanacb
nepesaxatoda ¢opma 3axsoptoBaHHA: MFR < 1,0 — xu-
poBa popma, MFR > 1,0 — m’asoBa ¢opma, MFR = 1,0
— 3MiwaHa ¢opma, a OTPMMaHI [aHi BUKOPUCTOBYBaA-
ANCb Ana iHAuvBigyanisauii XipypriiHOro nnaHyBaHHA
Aekomnpecii opbitn. Mpu 36inbweHHi 06’emy KnpoBoro
KOMMOHEHTY Ta HOPMa/ibHUX PO3MipiB m’sA3iB (Kupo-
Ba $opma) NPOBOAMAN KMPOBY AEKOMMPECito opbiTu.
Ons uboro BM3Ha4yaaM ob’em HaAAMUILIKOBOI KMPOBOI
KNITKOBWMHM, LLO Mana byTn BuganeHa gns Kopekuii no-
JIOXKEHHA o4yHoro sfbnyka BignoBiAHO pekomMeHAaLil
NiTepaTypHux axxepen. Tak, BignosigHo aaHum Nishida
Ta cnisasTopiB — 1cm® opbitanbHoro o6’emy Bignosigae
0,8-1,2 mm eKk3odTanbmy [16]. 3a HopmanbHOro 06’emy
YKMPOBOI KNITKOBUHWM MaLieHTy Byna nokasaHa KicTKoBa
Aekomnpecia opbitn. Mpu 36inblIeHHI AK M'A30B0Or0, TaK
i XMPOBOro KOMMOHEHTY M/aHyBaAn MPOBeAEHHA 3Mi-
WwaHoi gekomnpecii [17] (puc. 1).

*npoBa gekomnpecia opbiTM B OCHOBHIN Ta KOH-
TPOJIbHIN rpynax 34iACHIOBAM 3@ CXOXKMM aNIFOPUTMOM,
LLLO BKNHOYAB AOCTYN A0 HUXKHBOrO Kpato opbiTh yepes
KOH’HOHKTMBY ab0 KpaW HWMKHbOI MOBIKKU, BUAINEHHA Ta
BUAANEHHA XMPOBUX KOMNApPTMeHTIB. [aHe XipypridyHe
BTPYYaHHA B rpynax Bigpi3HANOCb TUM, LLLO B OCHOBHIM
rpyni BUANAAM NonepesHbo BU3HAYeHUI 06’em Kunpo-
BOi KNITKOBWMHW, TOAi IK B KOHTPOJIbHI MaKCMMaibHO
AOCTYMHUI ANA BUOANEHHA.

KicTKoBy Ta 3millaHy AEKOMNPECit0 B KOHTPOJIbHIl
rpyni NPoBOAMNAU CTaHAAPTHUM METOAOM, LWIAXOM Bi-
3ya/IbHOrO KOHTPO/IIO peAyKLii NponTo3y Ta 3 ypaxyBaH-
HAM CUMETPUYHOCTI 40 KOHTpPAATEPaNbHOI CTOPOHM OnA
OCHOBHOI rpynu onepaTMBHe BTPyYaHHA NOAArano y ae-
Komnpecii opbiTh 3 iHANBIAYaNbHUM BU3HAYEHHAM 06’€-
My Ta /IOKanisau,ii BTpy4aHHA y BiANOBIAHOCTI 40 pe3ynb-
TaTiB Op6ITO-BONOMOMETPUYHOIO aHAMI3Y 3 NOAANbLLIMM
BUrOTOB/NIEHHAM XipypriYyHMX HaBirauiliHMx LWab/oHiB
(puc. 2). Po3paxyHOK NAOLLi KiCTKOBOI pe3ekLuii npoBo-
OMBCA 3 ypaxyBaHHAM gaHux Sung Ta cniBaBTopis [18],
3rigHO AKMX naowa gedekTty iHbepo-meaianbHOT CTIHKK
2.75 cm? Bignosigae 2Mm eHodTaIbMy, A1 BUSHAYEHHS
06’emy peseKuii Kupy npu 3milaHin dopmi 3axBopto-
BaHHSA KopucTyBanuce gaHumum Nishida (2002) [16]. Tum
camum nonepeaHbO BU3HAYABCA CTYMiHb MPOrHO30BaHOI
peayKuii nponTo3y. B rpyni KOHTPOAO onepaTuBHe BTPY-
YaHHA NPOBOAMNOCH 33 CTAHAAPTHOK METOAMKOK KOPU-
CTytoumncb pekomeHaauiamm EUGOGO 2021 [14].

OCHOBHMMM 3MIHHMMM [@HOTO AOCAIAMKEHHs 6yan
Be/NMYMHA eK3odTanbMy Ta CTyniHb gunaonii. JoaaTt-
KOBUMM 3MiIHHMMM O0CNIAMKEHHA — CTYNiHb narodptanb-
My, pPi3HUUA B NepefHbOo-3aAHbOMY MONOXKEHHI OYHOTO
A61yKa, YacToTa nicnsonepauinHoi HeBponarii Nigo4Ho-
ro HepBa Ta OLiHKA AKOCTI *XUTTA y nauieHTa 3 EO. OnA
BM3HAYEHHA AMNAOoNii, BUKOPMUCTOBYBAMACh LIKana, 3a-
nponoHoBaHa Jellema [19] Ta cniBaBTopamu y 2015. Cty-
NiHb NaropTasbMy BU3HaAYa M LIAAXOM BUMIpHOBaHHA
LiZIMHU MiXK BEPXHbBOIO | HUXKHbBOI MOBiKaMM Y MM. 3MiHY
NO/IOXKEHHSA OKa B NepesHb0o-3a4HbOMY MOJIOXKEHHI OLLi-
HIOBA/IN 33 A0MNOMOroto eKsodTanbmomeTpii leptens,
OLLiHKY AIKOCTI ¥XUTTA NpOBOAMAM 3a gonomoroto LLkanu
OLiHKM fIKOCTi }kuTTa [20]. Yci obcTexkeHHA NpoBoANANCH
B AoonepaLliiHoMy nepiogi Ta yepes 3 micaui nicna one-
paTMBHOro BTpy4YaHHA. OuiHKa epeKTUBHOCTI NliKyBaHHA
npoBoaMan Yyepes 6 micauis nicna onepawii Ha niacTasi
NOPIBHAHHA 3MiHHMX AOCNIAXKEHHA B OCHOBHIN Ta KOH-
TPOAbHIN rpyni.

o6 3anobirth nomuaui ynepeaskeHHs, Halle Ao-
cnifXeHHa 6yno npoBeaeHo i3 CYBOPMMM KpUTepismu
BK/IIOUYEHHA Ta BUK/OYEHHSA. [BaHagUATb XBOPUX Bynu
BUK/IOYEHI 3 AOCNIAXKEHHA, BKAOYA0UYM NaLEHTIB B CTa-
Aii eHAOKPMHONOTIYHOI AeKoMMeHCcaLii, @ TAKOXK NaLlieH-
T AKMM paHille NPOBOAMIUCL ONEPaATUBHI BTPYYAHHA
Ha opbiTi. Lli dakTOopM MOXKYTb BM/AIMBATU Ha OCHOBHI
3MiHHI A0CNigXeHHA OaHOI KoropTu nauieHTis. lMNone-
peaHiit aHani3 NoTyXHoCTi 6yB NPoOBeAEHUI 3 BUKOPUC-
TaHHAM nporpamu G*Power (Bepcis 3.1) ans BU3HAYEH-
HA HeobxigHoro po3mipy BnbipKkKU. BctaHoBNEHO piBEHb
3HauvywocTi a=0.05, ovikyBaHy noTy»kHicTb 1—-B=0.80 Ta
cepeaHint posmip edpekty (Cohen’s d =0.5), Po3paxyHok
NnoKasas, Wo ANA JOCATHEHHs BaKaHOi NOTYXKHOCTI He-
0bxigHOo 3anyunTn WoHarmeHwe 30 yyacHuKiB (15 ans
KOXKHOT rpynu).

OTpumaHi gaHi 6ynu ouiHeHi meTogammn 3MmiHHOI cTa-
TUCTUKM 3 BUKOPUCTAHHAM TecTy LLlanipo-Binka, Koamo-
roposa-CmipHoBa Ta Tecty MaHHa-BiTHI ana Hesanex-
HUX BUBIpOK, napHoro t- Tecty, Xi-kBagpaty, diwepa,a
TaKOX napameTpy BilKOKCOHa AN1A 3aneXHUX BUOOPOK.
Po3paxyHKM BUKOHYBANM Y NPOrpamHOMy 3abe3neyeHHi
Statistical Package for Social Sciences (SPSS) (Bepcia 20
Hbto-Mopk: IBM Inc.).

Pe3ynbTatu gocniaKeHHs Ta ix 06roBopeHHs.

Lle gocnigyeHHa BKAOYANO0 aHaANI3 pe3ynbTaTiB Niky-
BaHHA NaujieHTiB 3 EO 3 BUKOPUCTAaHHAM NepcoHidikoBa-
HOTO NiAX0AY Ha OCHOBI LUPPOBOro NPOTOKOAY Ta NOPiB-
HAHHA MOro 3 CTaHAAPTHOW MeToauKoto. CepeHilt BiK
nauieHTis ctaHosms 45.53+10.29 poku, 3 akmx 71.43%
(25) ue »xiHkn Ta 28.57% (10) yonosiku. B Hawomy ao-
CNigXKeHHi NaniHHA, AK 0ANH 3 HaMBaKAMBILINX paKTopiB
pO3BUTKY Ta nporpecyBaHHA EO [21] 3ycTpiyaBca B 68%.

3HayYeHHA OCHOBHMX 3MIHHWUX NpeAacTaBfeHi B Tabn.1
Ta Tabn. 2.

MicnsaonepauiriHa rinoectesia Il rinku TpiyacToro
HepBa B OCHOBHIl rpyni 6yn0 BUABMEHO /iMLLE Y OAHOIO
nauieHTa (5,56%), B rpyni KOHTPOAIO OHIMiIHHA BigMiya-
nocb y 7 naujeHTis (43.75%) i AocToBipHO Bigpi3HANOCHL
(p=0.014).
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Tabnuusa 1 — KniniuHa xapakTepucTmKa nauieHTis 3 EO

OcHoBHa rpyna | KoHTposnbHa rpyna ST | e AL p value
3HayYeHHA p rpyna rpyna
oD 0s

Ek3odTanbm go _ ) _ ~ p=0,835 Mann- _ _ _ :
onepatil Me=24 (IQR 23-25) | Me=23,5 (1QR 21,5-26) | [y 2 \JT00 | M=24.0643.8 | M=24.75:4.7 | p=0.642 t-test
Eksopranbmnic- |\ 16 944 6 M=20.13+3.1 p=0,858 t-test | M=19.83+2.7 | M=20.63%3.5 |p=0.477 t-test
naonepayil, Mm
Narogranem ao M=2.55¢1.7 M=2.5+1.7 p=0.929 t-test | M=2.88+1,7 | M=3.18+1.9 |p=0,634 t-test
onepau,ii, Mm
NarodTtanbm nic- _ ) B . p=0,168 Mann- B ) _ ) |p=0,019 Mann-
na onepauii, Mm Me=0 (IQR 0-0} Me=0 {IQR 0-1) Whitney U test Me=0 (IOR 0-0)f Me=1(IQR 0-2) Whitney U test

NikyBaHHA EO notpebye KomnneKcHoro mnigxoady 3
3a/ly4EHHAM MYNbTUANCUUNAIHAPHOT KOMAHAMW NiKapis.
BoHo HanpasneHe Ha cTabinisaLito npouecy, To6To nepe-
BeJEHHA 3aXBOPIOBAHHA B HEAKTUBHY a3y, MOKpaLleH-
HA 0dTaZIbMOJIONYHOrO CTAaTyCy B acnekTi Bi4HOBNEHHA
BiHOKyNAPHOro 30py abo 3HUMKEHHA IHTEHCUBHOCTI Au-
naonii Ta 3Mo4yBaHHA MOBEPXHi O4HOro AGAyKa 3a pa-
XYHOK YCYHEeHHA farodTasnbmy, a TAaKOXK BAOCKOHANEHHA

Tabnuusa 2 — Pe3ynbTaTv OLiHKK gunnonii y nauieHTis 3 EO

MW, ane B AOCTYMHIl NniTepaTypi BiACYTHI YiTKi KpuTepii
LL0A0 06’emMy BUAANEHHSA KMPOBOI KAITKOBUHM Ta NJIOLL
aexkomnpecii. ABTOpU MNPOMOHYIOTb Pi3HI  KOMBiHaLii
XipypriyHMX MeTOAiB B aCneKTi MpoBeAeHHA OCTeoTo-
Mil TUX UM IHWMKX CTIHOK OpbiTK, XipypriyHoro gocTyny,
TowWwo. Ane B BiNbWOCTI Haro/sOWyTb Ha HEObXiAHOCTI
BUAANIEHHA MAKCMMaibHO MOMK/MBOI MAOLLI KiCTKOBUX
CTiIHOK Ta/ab0 XM1POBOI KNITKOBUHM [23].

OcCHOBHa rpyna KoHTponbHa rpyna

Ounnonia no

Me=78.5 (IQR 35-91) | Me=58.5 (IQR 25-90,5)

OgHUM 3 nepwux aBTOPiB, XTO

noyaB  BMKOPWUCTOBYBATU  LUPPOBI

3nauennA p TexHonorii gna ouiHkM 06’emy m’KoT-
p=0,523 Mann- | KaHWHHWX yTBOpeHb opbitn  Oys

Regensburg et al [13]. BignosigHo no

onepauii Whitney U test
Ounnonia nicna _ ) . p=0,027 Mann-
onepaui Me=92 (IQR 80-95) | Me 73.5 (IQR 57-88) Whitney U test

iXHbOro MiAxoAy CermeHTaLito KiCTKo-
BMX CTPYKTYp OpbiTM Ta KOMMNOHEHTIB

€CTeTUYHOro BUMALY 06AMYYA 32 PAXYHOK 3MEHLLIEHHSA
CTyneHto ek3odTanbmy. TaKoXK BaXKAMBOIO 3ajadveto pe-
abinitauii nauieHTiB 3 EO 3anMLWaETbcA NonepeaKeHHn
NpOrpecyoyoi BTPaTK 30py Ta iHLWKWX YCKAaAHEHb, NOB’A-
3aHUX 3 IiKyBaJIbHUMM 33aX04aMMU.

XipypriyHi meTogmM NikyBaHHA BUKOPUCTOBYIOTb, TOAI
KO/ KOHCEepBATMBHI NiAXOAW He AatoTb MOBHOLHHOI
KNiHiYHOI Bignosiai. Cepes OCHOBHUX MeTOA,iB /1iIKyBaHHA
BMAINAIOTb KMPOBY Ta KICTKOBY JEKOMMPECitO, a TaKOX
XipypriyHe 3milLleHHA KpaiB opbitn gonepeay [22]. Btim
nepesary 3a AaHMMM fiTepaTypu BinbWicTb AOCNIAHMKIB
BiAAal0Tb Pi3HWMM BapiaHTam gekomnpecii opb6iTh. Bxke
6araTo pokiB AaHi nigxoan 3a/MWAOTLCA AOMIHYHOYM-

MBO MmOXHa BWKOPUCTOBYBATM ANA
BM3HAYeHHA GOPMM 3aXBOPIOBAHHA Ta B MJIAHYBaHHI -
KYBa/IbHWUX 3aX0fiB. 3 PO3BUTKOM KOMM' IOTEPHUX TEXHO-
NOri Ta po3ainbHoi 3gaTHOCTI KT BUHMKNA MOXKAUBICTb
LeTanbHOI cermeHTauii KomnoHeHTiB MBO Ta BU3HayeH-
HA naouLi opbiTanbHUX CTIHOK. B aocnigxeHHi Kontio et
al [24] peTenbHO BM3HAYeHO CNiBBiAHOWEHHA MiXK 06’e-
MOM 0pbiTK Ta ii JOBXKMHOLO, @ TAKOXK cepegHto naowy i
CTiHOK. BignoBigHoO A0 pe3ynbraTy aBToOpiB, NLIE NeBHa
YyacTuHa opbiTanbHOro 06’emMy 3HAXOAUTLCA 3a EKBaTO-
pom o4Horo A6ayKa i BigNoBiAHO AeTEPMIHYE NOMOMKEH-
HA OCTAHHbOTO. TaKMM YUHOM NOTIYHUM BUINALAN0 NPU-
NyLLEHHA, LLO 32 PaXyHOK 3MeHLUEHHA MJIOLLi OCTeOTOMIl
Ta BU3HAYEHHA YiTKOro 06’eMy MPOBOI KNITKOBUHMU, WO

b

PUCYHOK 3 — 30BHilUHili BUrNAA NaLiEHTKN 3 eHAOKPUHHOI opbiTonartieto: A — 4,0 ONepaTUBHOIO BTPYYAHHS,
B — 1 aeHb nicns onepaTMBHOro BTpy4YaHHsA, C — 7 AHIB onepaTMBHOro BTpy4YaHHsA, D — 6 micauiB nicnsa onepaTMBHOro BTPyYaHHSA.
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Ma€ byTV BUAQNEHUIN, MOXKHA 3HU3UTU TPABMATUYHICTb
Ta nepenbayyBaHiCTb ONEPATUBHONO BTPYYaHHA 33 aHa-
NIOTIYHOT KNiHIYHOI e(PEeKTUBHOCTI B aCMEKTi NOMOXKEHHS
o4yHoro sbnykKa.

B nposegeHOMy OOCNIAMKEHHI Yy NALIEHTIB AK OCHO-
BHOI, TaK i KOHTPO/IbHOI rPyNu A0 NPOBEAEHHA onepa-
TMBHOIO BTPYYaHHSA BigmiyaBca ek3odTasbm A0 onepa-
uii Ta AK Hacnigok — narodptasnbm, a y HiNbWOCTI 3 HUX
byno BusBieHO aunonito. B noeaHaHHi AaHi natono-
rYHi YMHHUKM 0OYMOB/IOBANN Pi3KE 3HUMKEHHA AKOCTI
XUTTA nNauienTis. Mpu ybomy obuasa niaxoau: Tpagu-
LiMHWI | gocnig)KyBaHU NPOAEMOHCTPYBANAN 3HUMKEH-
HA OCHOBHWX A0CAIAMKYBaHUX 3MiHHMX. B 060X rpynax
[OOCTOBIPHO BAA/I0CA AOCATTU 3MilLEHHS OYHOro Abny-
Ka B Carita/ibHii NAowWwmHi Ha 4,25+2.05MM B OCHOBHIl
Ta 4,19+2.38MM B KOHTPOJIbHIN rpyni B cepeaHbOMy
BMMLLIOBLIM 33 MEXKY KNIHIYHO 3HAUMMOro eksodTtasib-
my. CTyniHb AMNAONIT Yy NaLEHTIB AOCNIAXKYBAHUX rpyn
TaKOX OOCTOBIPHO 3HM3MBCA NicNA NiKyBaHHA Ha 21.77%
B OCHOBHIV Ta Ha 15.37% B KOHTPOAbHIN. Pe3ynbTaT nawi-
EHTKM NIiIKYBAHHA 3 BUKOPUCTAHHAM MnepcoHidikoBaHOro
niaxoay 306pa*keHo Ha puc. 3.

Pasom 3 TMMm, He3BaKatouM Ha NpuMbAM3HO OfHAKO-
Bi MNO3UTMBHI pPe3yNbTaTh NiKYBaHHSA, X04a i AeLl0 BUL
B OCHOBHIil1 rpyni 3a OCHOBHMMW 3MiHHMMMW, 3anpono-
HOBaHMI NepcoHidikoBaHMI Niaxia A03BONANB 3HUIUTH
YacToTy yCKNafHeHb B AOCAIAMKYBaHWUX rpynax Ta Mo-
KpaLWMUTKN AKICTb XKUTTA B MicnsonepauiiHomy nepiog
33 PaXyHOK 3HUKEHHA TPaBMATUYHOCTI ONepaTUBHOrO
BTPYYaHHS.

[0 BaXKKMX yCKNaZHeHb XipypriyHoro nikyBaHHA EO
3a JaHVMMU NiTepaTypu BiAHOCATL BTPATy 30py abo Bu-
nagiHHA Moro nosis micnasa onepauii Ta nikBopeto. [daHi
YCKNaZHEHHA Hamu B 060X rpynax He crnocTepiranamceb.
Jlo yCKnaaHeHb, WO NoripwyoTb AKICTb XUTTA NALEHTIB
Bi4HOCATb NOCU/IEHHA ABOIHHA, BEPTUKA/IbHE 3MILLLEHHA
OouYHoro sbayKa nicns onepadii, Hesponarito | abo |l rinku
TpilyacToro HepBa Ta pPeuUnaMB 3aXBOPIOBAHHA. B KOH-
TPO/IbHIN rpyni My cnocTepirann He3Ha4YHe BEPTUKAIbHE
3MilLLeHHA o4HOro AbAyKa AOHM3Y B pe3ynbTaTi HagMip-
HOTo BWAANIEHHA HUMKHbBOI CTIHKM 0pbiTM gonepeay. B

060x rpynax nawieHTy BigMiyann NoKpaLLeHHs CTOCOBHO
OBOIHHA. Y BiaganeHomy nicnsdonepauiiHomy nepiogi
nvwe 5.56% (n=1) nauieHTiB OCHOBHOI rpynu Bigmiya-
Nack CTilKa rinoectesis |l rinku Tpityactoro HepBa, ToAi
AK B KOHTPO/IbHIl ax cepen 43.75% (n=7) nauieHTis.
3a3HayeHi BULLE YCKNAAHEHHA ApamMaTM4YHO Morip-
WYIOTb AKICTb MXWUTTA MaLiEHTIB. Y neplly yepry ue cTo-
CYETbCA ABOIHHA, WO YacTo pobuTb HeAOCTYNHUMM abo
YCKNAAHIOE BUKOHAHHA 3BMYHUX NMOOYTOBUX AiN, TaKMX
AK YMTAHHA, KOPUCTYBAHHA CMApTPOHOM, BOAIHHA aB-
TOMOGinto. Pasom 3i 3HUMMKEHHAM €CTeTUYHOrOo CTaTycy
LLe OCHOBHI $aKTOpMH, WO CNOHYKaOTb NALiEHTIB A0 NO-
YaTKy XipypriyHoro nikyBaHHA. O6buaBa AOCANIAXKYBaHi
NPOTOKONN NiKYBaHHA MNPU3BOAUAN [0 MNOKPaLLEHHA
AKOCTi XWUTTA BiANOBIAHO A0 pe3ynbTaTiB ONUTYBAHHA
nauieHTiB. B TOM e Yac B OCHOBHIl rpyni mu Bigmivyanm
WBNALY afanTaLilo NaLieHTIB A0 pe3ynbTaTisB Xipypriy-
HOro NiKyBaHHA. BinblWicTb TPAH3UTOPHMX MOpYyLIEeHb
3HMKaNN BXKe B MPOTATOM MEPLUMX KiIbKOX TUXKHIB micnA
BTPYYaAHHA, TOAI AK MNALLIEHTN KOHTPOAbLHOI BigMivanu ic-
TOTHe NOKpaLLeHHA B CTPOKM 1-2 micaui nicna onepadii.

BucHoBKM.

[aHe pocnifXeHHA NpoAEeMOHCTPYBaso, WO Nepco-
HipikoBaHMW niaxig y nikyBaHHA EO Ha ocHoBi undpo-
BOro NPOTOKONY [03BOJIAB AOCATHYTM BMCOKOrO ecTe-
TUYHOro Ta QYHKLUioHaNbHOIO pesynbTaTy peabinitay,i,
a TaKOX AOCTOBIPHO 3HW3UTU YACTOTY HAMMOLIMPEHILLIMX
YCKNAAHEHHA, WO Ma€ BaXK/IMBE He TibKM KAiHiYHe, a
MeAMKO-COLiabHe 3HAUYEHHA, aAyKe MAE BM/IMB He Tilb-
KM Ha 3[0p0B’s, a i NiaBULLYE piBEHb AKOCTI KUTTA NaLli-
eHTiB 3 EO.

MepcnekTMBM NOAANbLUNX AOCAIAMKEHD.

MepcnekTMBHUMKM HanNpPAMaMKM NOAANbLUMX A0CAI-
O)XeHb € My/NbTULEHTPOBa Banigauia pesynbraTtiB Ha
po3LwmnpeHnx BubipKax, iHTerpauia anropuTmis LUTYYHO-
ro iHTeNeKTy oA aBTOMaTM30BaHOrO MNiaHyBaHHA NiKy-
BaHHA. Bce Le BiAKPMBAE HOBI FOPU3OHTU ANA ONTUMI-
3Ll XipypriyHOi 4ONOMOrY NaLieHTam 3 eHAOKPUHHOK
opbiTtonarieto.
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NEPCOHI®IKOBAHUM MIAXIA A0 NIKYBAHHA EHAOKPUHHOI OPBITOMATII HA OCHOBI LLU®POBOIO MNPO-
TOKOJY TA OLIHKA MOrO KNIHIYHOI EGEKTUBHOCTI

Cnob6oasHioK A. C., YenypHuii 1O. B., PomaHoBa A. 10., MetpeHko O. B., Konuak A. B.

Pestome. EHOOKpUHHa opbitonaTia (EO) € ofHMM 3 HaWbBiNbLL NOLWMPEHUX EKCTPATUPEOIAHNUX NPOSABIB XBOPOOU
lpeliBca, WO CYNPOBOAMKYETLCA 3aMafbHUMM Ta GiBPO3HUMM 3MiHaMK OPBITaNbHUX CTPYKTYP. Y KNIHIYHIN npakTUui
LUMPOKO 3aCTOCOBYETLCA AeKomMMpecia opbiTh, NpoTe TpaguLiiHi nigxoam oo BMbopy XipypriyHoi TaKTUKKN 6a3yroTb-
CA Ha 3araJibHUX KpPUTEPIAX TAXKKOCTI Ta pe3dynbtatax KT, He BpaxoBytun iHAMBIAYaNbHI aHAaTOMO-PYHKLIOHAbHI
0cobAnBOCTI NaLieHTIB. Lie 3HMKYe ePeKTUBHICTb NiKyBaHHA Ta NiABULLYE PU3UK YCKNALHEHD.

Mema 0ocnidxeHHA — OLHUTU KNiHIYHY edeKTUBHICTb NepcoHipikoBaHOro Niaxoay A0 AiarHOCTUKM Ta NiKyBaH-
HA NaLEHTIB 3 eHAOKPMHHOI OpbiTONaTielo Ha OCHOBI BiPTya/IbHOrO NAAaHYBAHHA Ta 3aCTOCYBaHHA XipypriYHUX HaBi-
rauiHux wabaoHiB Nnpu opbiTanbHilt AeKoMnpecii.

06’ekm | MemoOu AocnioreHHA. Y AOoCNia}eHHi B3aauM yyacTb 35 nauieHTis 3 EO (25 xiHoK i 10 Yyonosgikis, Bikom
28-73 pOKM), AKMX BYNO PO3MNOAINEHO Ha OCHOBHY Ta KOHTPO/bHY rpynu. MalieHTam OCHOBHOI rpynu NpoBoauau
MCKT, 3D-peKOoHCTPYKLt0, 064MCcNeHHs M’ A30BO-KM1poBoro iHaeKcy (MFR), ctpaTtudikauito dopmm EO, BUBIp obcary
BTPYYAHHA 3 ypaxyBaHHAM CMiBBiAHOLEHHA }KMPOBOI 1 M'A30BOT TKAHWH Ta BUrOTOB/IEHHA XipypriYHuUX WaboHis. Y
KOHTPOAbHII rpyni NN1aHyBaHHSA 34iMCHIOBANIN 3@ KNiHIKO-PEHTIEHONOTIYHHUMI KpuTepiamu. MicnsonepaLiiHi 3miHK
OLLiHIOBaNIN 33 MOKa3HUKamM ek3odTanbmy, aunaonii, naropranbmy, rinoectesii Ta AKOCTI KUTTA.

Pe3ynemamu 0ocnioxceHHA. Obuasi rpyny NoKasanum sameHLeHHsa ek3ohTanbmy (B cepeaHbomy Ha 4,25+2.05mm
B OCHOBHIl Ta 4,19+2.38MM Yy KOHTPO/IbHII). Y NaLieHTIB OCHOBHOI rpynu Aunaonia 3Hu3sunacb 3 21.77% npotu
15.37% B KOHTpO/bHI (p=0,027), a nicnsaonepadiiiHa rinoecresia |l rinku TpiltuacToro HepBa cnocTepiranach AuLLe B
04HOrOo nauieHTa (5,56%) NpoTn 7 NaLieHTiB y KOHTPObHIM (43,75%, p=0,014). /larodTanbm AOCTOBIPHO 3MEHLLIMBCA
JiMLLe B OCHOBHIM rpyni (p=0,019).

BucHo8KuU. BUKOpUCTaHHA NepcoHidikoBaHOro Miaxoay Ha OCHOBI LMGPOBOro NPOTOKONY A03BOINAO AOCATHYTU
epeKTUBHOIO 3MEHLUEHHA OCHOBHMX KNiHIYHUX NposBis EO nNpu 3HAYHO HUMKYIM YACTOTi yCKNaAHeHb. Lle cBiguntb
Npo AOLiNbHICTb BNPOBAAMXEHHA iHANBIAYaNi30BAaHOIO NJAHYBAHHA Y K/iHIYHY NPAKTUKY AK Cy4aCHOro niaxoay A0
XipypriyHoro nikysaHHsA EO.

Kntouosi cnosa: opb6iTa, WenenHo-11ueBa AiNsSHKA, IMLEBUI cKeneT, Komn'toTepHa Tomorpadis (KT), undposuit
MeToA,

PERSONALIZED APPROACH TO THE TREATMENT OF ENDOCRINE ORBITOPATHY BASED ON A DIGITAL PROTOCOL
AND EVALUATION OF ITS CLINICAL EFFECTIVENESS

Slobodianiuk A. S., Chepurnyi Yu. V., Romanova A. Yu., Petrenko O. V., Kopchak A. V.

Abstract. Endocrine orbitopathy (EO) is one of the most common extrathyroidal manifestations of Graves’
disease, accompanied by inflammatory and fibrotic changes in orbital structures. Orbital decompression is widely
used in clinical practice; however, traditional approaches to surgical planning are based on general severity criteria
and CT findings, without considering the patient’s individual anatomic and functional characteristics. This reduces
treatment effectiveness and increases the risk of complications.

The aim of the study is to evaluate the clinical effectiveness of a personalized approach to the diagnosis and
treatment of patients with endocrine orbitopathy based on virtual planning and the application of surgical navigation
templates for orbital decompression.

Object and research methods. The study involved 35 patients with EO (25 women and 10 men, aged 28-73 years),
who were divided into a main and a control group. Patients in the main group underwent multislice CT (MSCT), 3D
reconstruction, muscle-to-fat ratio (MFR) calculation, EO subtype stratification, surgical volume planning based on
the muscle and fat tissue ratio, and fabrication of surgical templates. In the control group, surgical planning was
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based on clinical and radiological criteria. Postoperative outcomes were evaluated using exophthalmos, diplopia,
lagophthalmos, hypoesthesia, and quality-of-life indicators.

Research results. Both groups demonstrated a reduction in exophthalmos (average decrease of 4.25+2.05
mm in the main group and 4.19+2.38 mm in the control group). Diplopia improved significantly in the main group
(21.77%) compared to the control group (15.37%) (p=0.027), and postoperative hypoesthesia of the V2 branch of
the trigeminal nerve was observed in only one patient in the main group (5.56%) versus seven patients in the control
group (43.75%, p=0.014). Lagophthalmos decreased significantly only in the main group (p=0.019).

Conclusions. The use of a personalized approach based on a digital protocol enabled effective reduction of
the main clinical manifestations of EO with a significantly lower rate of complications. These findings support the
implementation of individualized planning as a modern approach to the surgical treatment of EO in clinical practice.

Key words: orbit, maxillofacial area, facial skeleton, computed tomography (CT), digital method.
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PECULIARITIES OF THE MICROBIOTA IN ODONTOGENIC PHLEGMONS AGAINST
THE BACKGROUND OF CARDIOVASCULAR DYSFUNCTION IN HUMANS

Poltava State Medical University (Poltava, Ukraine)
steblovskidmitri@gmail.com

Currently, the irrational and non-targeted use of antibiotics, particularly in patients with cardiovascular comorbid-
ities, continues to contribute to the development of resistance in bacterial microbiota against antimicrobial agents.
The aim of this study was to assess the spectrum of microorganisms most frequently isolated in odontogenic infec-
tions and to determine their antimicrobial susceptibility in the context of concurrent cardiologic pharmacotherapy.

Microbiological samples were collected from 70 patients diagnosed with odontogenic phlegmon who received
inpatient treatment at the Department of Maxillofacial Surgery, Poltava Regional Clinical Hospital. The selection
criteria included individuals aged 30 to 50 years, regardless of the etiological source of infection.

Among aerobic isolates, Streptococcus viridans predominated (61%), followed by Staphylococcus spp. (16%).
Anaerobic flora was dominated by Prevotella spp. (41%), Peptostreptococcus spp. (28%), and Fusobacterium spp.
(17%). Anaerobic Gram-negative bacteria comprised the largest proportion (40%), and two strains of Candida albi-
cans were also detected.

Streptococcus viridans showed high sensitivity to cefazolin (93%), amoxicillin (91%), and clindamycin (81%).
Prevotella spp. were highly susceptible to cefazolin (95%) but less so to amoxicillin (67%).

These findings confirm the predominance of Streptococcus viridans as a key pathogen in odontogenic phlegmones,
although some studies report a higher prevalence of Gram-negative anaerobic rods. Our results also corroborate the
role of Prevotella, Porphyromonas, and Fusobacterium species as predominant anaerobic pathogens isolated from
purulent wounds in patients with odontogenic infections.

Further multicenter investigations across various regions of Ukraine and Europe are warranted to improve the
generalizability of these findings.
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