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Osteoarthritis is considered one of the leading causes of chron-
ic disability and is a significant problem on human health
and the economy. Chronic pain is the dominant symptom that
prompts patients to seek medical attention. Pain mechanisms
in osteoarthritis remained unknown for a long time. However,
it is known that chronic inflammation of the joint can be a key
factor in the occurrence and exacerbation of pain or chang-
es in the perception of pain. Pharmacological therapy is often
based on the use of steroidal and non-steroidal anti-inflamma-
tory drugs, but their long-term use or large doses can cause
side effects. That is why the development of new methods of
treatment of inflammatory processes is the object of active re-
search, as they can affect various mechanisms. In this context,
carboxytherapy is an interesting alternative or addition to ex-
isting treatment regimens aimed at reducing pain in patients
with osteoarthritis. This method involves the administration of
medical carbon dioxide (CO.) to improve blood supply to tis-
sues, which can contribute to humoral, biochemical and tissue
mechanisms. Studying the effects of carboxytherapy in animal
models of inflammation is important for understanding its po-
tential benefits and mechanisms of action. Objective. Study of
anti-inflammatory properties of carboxytherapy both in mono-
therapy and in its combined use. Methods. Carboxytherapy is
the injection of carbon dioxide in monotherapy and when used in
combination on the formalin model of inflammation in animals.
Results. The obtained research results prove the anti-inflam-
matory properties of carbon dioxide on the model of formalin
inflammation in animals. Conclusions. The combined use of car-
boxytherapy enhanced the effect of conventional drugs on the
Sformalin model of inflammation in animals. The establishment
of an anti-inflammatory effect of carboxytherapy indicates the
therapeutic value of CO,, while emphasizing the need for further
in-depth studies to explore its mechanisms and confirm the effi-
cacy for clinical use.

Ocmeoapmpum (OA) esadcacmvbcsi OOHIEIO 3 OCHOGHUX NPUUUH
XPOHIUHOI [HBANIOHOCMI Ma € 3HAYHUM msieapem OJisl 300P08’s.
1l eKOHOMIKU. Xponiunuii 6inb — OOMIHYIOUULI CUMNMOM, AKULU
SMYWYE NAYICHMIE 36epmamucsa 3a MeouyHolo 00NnoMO20i0.
Tpomseom mpueanozo uacy mexanizmu 6onio 3a OA saruwanuca
HeBUBUEHUMU, ajle 3apa3 6i00MO, WO XPOHIUHEe 3anaieHts cy2l0-
ba modice Oymu KAI0H08UM YUHHUKOM Y GUHUKHEHH] A NOCUIeH-
Hi 600 ab60 3MiHI tlo2o cnputinamms. Papmaxomepanis yacmo
0a3yemvbcs Ha 3aCMOCYBAHHI CMepoiOHUX | HeCmepoioHUX npo-
MU3ananeHUX npenapamie, npome iXHe mpueaie eUKOPUCMAHHA
abo eenuki 003u Moducymov eukaukamu noobiuni egpexmu. Came
MoMY, PO36UMOK HOBUX MEMOOUK JIIKY8AHHS 3aNAIbHUX NPOYeECis
cmae 06 €KMOM AKMUBHUX OOCTIONCEH, OCKITLKU BOHU MOHCYMb
BNAUSAMU HA PI3HI MeXaHi3mMu. Y ybomy KoHmexkcmi KapOoxcu-
mepanis A613€ coboio Yikagy arvmepnamugy abo 0onoGHeHHs
icHylOuUX cxeM NIKY8aHHA, CNPAMOBAHUX HA 3MeHuleHHs 600
3a OA. L]a memoouxa nepedbauac 66e0eHHs MEOUUHO20 Byelie-
kucnoeo easzy (CO,) i3 memor noxpaujenHs Kpo8onoCmadanHs
MKAHUH, WO MOJCe CNPUSmu 2yMOPAIbHUM, OIOXIMIYHUM I mKa-
HUHHUM MexaHizmam. Jocnioscenus epexmie kapbokcumepanii
HA MEAPUHHUX MOOENAX 3aNANeHHs BANCIUBO ONsl PO3YMINHA IT
nomeHyiuHux nepeeaz i mexauizmig Oii. Mema. Jocrioocenns
NnpOMU3ANANLHUX 61ACMUBOCMel KapOOKcumepanii ak 6 MOHO-
mepanii, max i 8 pazi KomoiHosano2o ii guxopucmants. Memoou.
Kapookcumepaniss — in’exyii gyenexucinozo eazy ¢ monomepanii
ma 3a KOMOIHOBAHO20 BUKOPUCIAHHSA HA (POPMANIHOBIH MOOe-
ai 3ananenns y meapuu. Pesynomamu. Ompumani pesynomamu
00CTI0NHCEHHA 3AC8I0UYIOMb NPOMUZANATLHI 61ACMUBOCTI 8Y2le-
KUCN020 2a3y HA MOOeli (opmManino8o2o 3andaients y meapuH.
Bucnosku. Kombinosane suxopucmanusa kapooxcumepanii niocu-
U0 Oir0 MpaouyitiHux 1iKie Ha YopManiHO8iL Moo 3anaieHHs
v meapun. Iliomeepodcennss npomusanaibHux 1acmuocmei
Kapboxcumepanii exasye na mepanesmuuny suauyujicmo CO,,
600HOYAC HA2OIOWYIOUU HA HEeOOXIOHOCHI NOOAILUUUX NO2TUD-
JIEHUX QOCTIOMHCEHb Ol GUBUEHHSL MEXAHI3MIB | NiOMBEPOINCEeHH s
epexmusrnocmi 015 KIiHIUHO20 3acmocysanis. Kuowosi crosa.
Byenexucnuii 2as, kapbokcumepanis, 3anaienns, OKCueeHayis,
ocmeoapmpum, 2inokcis, egpexm Bopa.
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Introduction

Osteoarthritis (OA) is characterized, for the most
part, by degenerative changes in the articular car-
tilage, which gradually lead to its destruction and
changes in the subchondral bone. Anti-inflammatory
agents slow down the progression of OA and open
perspectives for the development of new treatment
methods that modify the disease [1, 2].

Arachidonic acid-dependent metabolites, namely
prostaglandin E2 (PGE2) and leukotriene B4 (LTB4),
play a critical role in the regulation of pain, inflamma-
tion, and cartilage degeneration [3, 4]. Clinical treat-
ment of inflammatory diseases includes nonsteroidal
or steroid therapy [5]. Nonsteroidal anti-inflamma-
tory drugs (NSAIDs) reduce pain and inflammation
by blocking the metabolism of arachidonic acid by
the enzyme cyclooxygenase (COX) and thus the pro-
duction of prostaglandins.

Prostaglandins perform various modulatory
functions in OA, while PGE2 levels are important
during inflammation [6]. They also play a significant
role not only in the physiology of joints, but also in
the pathogenesis of joint disorders. In addition, OA
subchondral osteoblasts have been identified to be
able to synthesize LTB4, indicating the importance
of leukotrienes in OA-related bone remodeling. Thus,
a therapeutic intervention that blocks lipoxygenase/
cyclooxygenase pathways by inhibiting the synthesis
of prostaglandins and leukotrienes may be beneficial
in the treatment of patients with OA [4]. NSAIDs
have a wide range of indications, but can cause gas-
trointestinal ulcers, bleeding, and kidney dysfunction
due to their nonselective inhibition of both isoforms
of the COX enzyme: constitutive (COX-1) and indu-
cible (COX-2) isoforms [7]. On the other hand, se-
lective and reversible COX-2 inhibitors with reduced
gastrointestinal toxicity have an adverse effect on
the cardiovascular system [8]. In addition, the use
of steroid drugs as anti-inflammatory agents is also
becoming very controversial due to their numerous
side effects [9—11]. The search for new anti-inflamma-
tory agents with potentially less adverse effects based
on natural products that modulate inflammation re-
mains an area of intense scientific interest.

Considering the potential of CO, to provide phar-
macodynamics of carboxytherapy and the need for
new combined therapeutic methods for the treatment
of inflammation, this study evaluated the effect of car-
bon dioxide on a formalin model of inflammation.

Carboxytherapy involves the controlled injection
of purified CO, into the layers of the skin for thera-
peutic as well as aesthetic purposes. Under physiologi-

cal conditions, carbon dioxide is a product of cellular
metabolism. Administration of CO, during carboxy-
therapy improves tissue perfusion due to a higher
partial pressure of CO, (hypercapnia). Temporary hy-
poxia is a powerful stimulus for the initiation of an-
giogenesis [12]. Therefore, it is advisable to investi-
gate the anti-inflammatory effect of carbon dioxide
and its combination with classical means for the treat-
ment of osteoarthritis (diclofenac and chondroitin).

Purpose. To investigate the anti-inflammatory
properties of carboxytherapy both in monotherapy
and in the case of its combined use on the formalin
model of inflammation.

Material and methods

The study was conducted on the basis of the vivari-
um of Poltava State Medical University in accordance
with the Helsinki Declaration and was approved by
the Institutional Monitoring Committee of Uzhgorod
National University. The research materials were re-
viewed and approved by the commission on ethical
issues and biomedical ethics of Poltava State Medical
University (Protocol No. 225 dated 21.03.2024).

Experimental studies were conducted on white
rats of both sexes (n = 56), weighing (305 + 9.72) g,
of which 31 (55.4 %) were female. The animals were
kept in conditions of daily rhythms of darkness and
light at a controlled temperature (21 + 2) °C and hu-
midity (55 + 10) % in the room.

The rats were distributed using simple random
randomization, that is, the subjects in each group
were chosen purely randomly for each purpose, seven
groups were formed (n = 8): Group I — intact; II —
control pathology (formalin, (F)); III — control pa-
thology + sodium diclofenac (SD), 8 mg/kg (F + SD);
IV — control pathology + chondroitin sulfate (C),
3 mg/kg (F + C); V — control pathology + sodium
diclofenac, 4 mg/kg + CO,, 0.5 ml (F + SD + CO,);
VI — control pathology + chondroitin sulfate,
3 mg/kg + CO,, 0.5 ml (F + C + CO,); VI — control
pathology + CO,, 0.5 ml (F + CO,).

Subcutaneous administration of CO, was per-
formed on an INDAP device (Insuf, Czech Repub-
lic, registration number 2012104) using a BD Mikro-
lance 3, 30 G 2 (0.3 x 13) mm needle.

Anti-inflammatory activity was studied on
the model of aseptic formalin inflammation. A 2.5 %
0.1 ml formalin solution was used as a phlogogen,
which was injected subplantarly under the plantar
aponeurosis of the hind paw of each rat [22].

The development of edema was observed dynami-
cally after 1, 2, 3, 4, 5, 24 hours by measuring the vol-
ume of rat paw edema using a digital plethysmometer



ISSN 0030-5987. Orthopaedics, traumatology and prosthetics. 2024. No 2

Ugo Basile 7140 (USA) before drug administration
and at the end of each time interval.

Statistical studies

The obtained results were processed using the pro-
gram Jamovi version 2.3.21. Data are presented as
mean values + standard error of the mean (m + SE)
(n = 8). The normality of the distribution was checked
by the Shapiro-Wilk method. Results were analyzed
using univariate analysis of variance followed by
Tukey's post hoc test. Two-sided tests with a level
of p < 0.05 were considered statistically significant.

Results

The volume of paws of animals in groups was mea-
sured 1, 2, 3, 4, 5, 24 hours after injection of the in-
flammatory stimulus formalin. Results are presented as
change in paw edema volume in rats (ml). According
to the results of the study, anti-inflammatory properties
of CO, were found on the model of formalin inflamma-
tion, which is evidenced by a decrease in the thickness
of the paws in animals (Table).

At baseline, a significant increase in rat paw di-
ameter was observed in all formalin-treated groups
compared to the intact group.

The development of control pathology under
the influence of formalin administration was ac-
companied by an increase in the volume of the paw
of rats. At the same time, the greatest swelling was
observed at the 5™ hour of the study (Table).

One hour after modeling inflammation in rats
of all groups, inhibition of formalin-induced paw ede-
ma was found to be insignificant.

In 2 hours a probable decrease in the volume
of paws of rats in group III and group V was noted,
compared to the indicators of animals that were in-
jected with formalin without correction.

In 3 hours, the volume of the foot probably de-
creased in all experimental groups. However, more
significant inhibition of swelling of the posterior
limb of rats was observed in groups with the addition
of CO,.

In 4 hours from the beginning of inflammation
modeling, edema decreased in the group with cor-
rection of formalin edema by diclofenac by 10 %
(p < 0.05), diclofenac + CO, by 22 % (p < 0.001),
in the group with chondroitin and CO,, as well as in
the group of animals with correction only CO, by an
average of 13 % (p < 0.001) compared to indicators
of control pathology (Table).

In 5 hours a probable decrease in the paw volume
of experimental animals was observed in all groups
from the correction of formalin edema. It should be
noted that in the group with the use of CO,, the values
of the paw volume were at the level of the indicators
in the groups with the use of diclofenac and chondroi-
tin + CO,.

In 24 hours from the beginning of modeling of for-
malin edema, a probable reduction of limb edema in
the case of correction with diclofenac, chondroitin,
and CO, was also determined, compared to indica-
tors of control pathology. The combination of classic
drugs with CO, and diclofenac reduced the manifes-
tations of edema by 24 % (p < 0.001) compared to
the volume of the paw under formalin pathology.

Table
Effect of carbon dioxide on formalin-induced paw edema in rats (mean + SE, n = 8), [DI]
Animal group Before Hour

the pathology ) 5 ) 1 P ”
Intact 0.451 +0.009 | 0.451 +0.009 | 0.451 £0.009 | 0.451 +0.009 | 0.451 +0.009 | 0.451 +0.009 | 0.451 +0.009
Control pathology | ) 454+ .11 | 0.489+0.010 | 0.539 £ 0.013 | 0.615+0.013 | 0701 £0.017 | 0.770=0.016 | 0.651 = 0.012
(formalin)
Control 0.482 £0.012 | 0.551 +0.008 | 0.640 +0.016 | 0.694 + 0.011
pathology + SD 0.438 + 0.010 | 0.461 +0.011 " o . s 0.596 = 0.011
Control 0.434£0.007 | 0484+ 0014 | 0.510 +0.013 | 070 £ 00091 659 1+ g g14 | 07110011 10.589 £ 0.011
pathology + C * * **
Control pathology + 0.477 +0.009 | 0.525+0.006 | 0.575+0.008 | 0.631 = 0.011 | 0.526+0.022
SD copz £Y710.436 +0.010 | 0.458 +0.010 - ek ok o s
)c(orté% i)athology | 043040008 | 0.4680.010 | 0.495 = 0,010 0.550::*0.007 0.617*t*0.014 0,681*1:*0.013 0.589 * 0.011
Control 0.559 + 0.004 0.690 + 0.013 ,
pathology + CO, | 0-422£0.006 | 0.485:£0.008 | 0.509:+0.009 o 0.621 + 0.009 o 0.594 + 0.012:

Notes. Statistical analysis
post hoc test. *** — p < 0.001;
(formalin).

was performed using univariate analysis of variance followed by Tukey's
** — p <0.01; * — p < 0.05. In comparison with the group of control pathology
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It should be noted that the combined use of di-
clofenac and CO, in the case of formalin edema
probably more effectively corrected this pathology in
3,4, 5 and 24 hours, compared to diclofenac alone.
Also, the combination of chondroitin and CO, was
more effective than the control pathology compared
to monotherapy with chondroitin in 3, 4, and 24 hours
(Figure).

Discussion

Subplantar injection of formalin into the rat paw
caused plasma extravasation and inflammation, which
was characterized by increased release of tissue wa-
ter and plasma protein with neutrophil activation and
arachidonic acid metabolism by cyclooxygenase en-
zyme pathways. Formalin-induced inflammation re-
sulted in both local and systemic changes, resulting
in the release of inflammatory mediators, particularly
prostaglandins.

The positive effect of carboxytherapy, as well as
its combination with diclofenac or chondroitin, is
due to an increase in the local concentration of CO,,
which promotes the reaction with H,O and causes
the release of H+, which changes the local pH level,
turning it into an acid. This enhances the Bohr effect
inside erythrocytes, shifting the hemoglobin oxygen
dissociation curve to the right and, as a result, in-
creases tissue oxygen supply [13]. This action caus-
es an increase in the influx of proteins necessary for
the remodeling of extracellular matrix components
responsible for tissue recovery [14]. This study con-
firmed a reduction in the inflammatory process after
treatment with carboxytherapy, which promotes in-
creased cell proliferation.

Different classes of compounds are known to have
anti-inflammatory activity by inhibiting the activity
and/or expression of COX-2 and/or iNOS. Some studi-
es have shown that vasodilation induced by carboxy-
therapy may be partially mediated by nitric oxide
(NO), and this enhances the neoangiogenic properties
of CO, by inducing the expression of angiogenic fac-
tors, vascular endothelial growth factor (VEGF) or
basic fibroblast growth factor (FGF) and inhibiting
apoptosis of endothelial cells [15]. Previous studi-
es have provided evidence that biological processes
modulated by NO may also extend to angiogenesis.
Direct in vitro evidence that NO can induce angio-
genesis has recently been demonstrated [16]. NO-me-
diated angiogenesis in response to tissue ischemia in
NO-deficient mice has also been shown regarding
the ability of NO to induce angiogenesis in vitro [17].

The use of carboxytherapy can lead to improve-
ment or recovery of the function of microcirculation
in cases of its disturbance.

The results of using carbon dioxide include not
only improvement of local parameters of blood cir-
culation and tissue perfusion, but also an induced
increase in capillary blood flow, a decrease in skin
oxygen consumption, and a shift of the O, dissocia-
tion curve to the right (Bohr effect) [18]. Carbon di-
oxide may have anti-inflammatory effects through its
ability to regulate a variety of cellular and molecular
pathways involved in inflammatory responses. This
includes the modulation of the immune response,
the effect on the oxygen level in the tissues, as well
as the ability to influence various signaling pathways
that regulate inflammatory processes [19]. Expansion
of blood vessels under the influence of carbon dioxide

Volume, ml
0,8
*
*

0,6 * *
0,4

0,2

1 2 3 4 5

24Hours

= Control pathology
m Control pathology + SD

m Control pathology + SD + CO,

Volume, ml
0,8
sk 3k
®% 3
0,6 *k
0,4
0,2
0 1 2 3 4 . 5 24 Hours
= Control pathology
m Control pathology + X
= _Control pathology + X + CO,

Figure. The effect of adding carbon dioxide to diclofenac or chondroitin on the course of formalin edema of the paw
of rats (* — p < 0.05 significant differences compared to diclofenac; ** — p < 0.05 significant differences compared to

chondroitin)
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increases blood flow to the damaged area and can
contribute to the removal of inflammatory mediators
and toxins from tissues, reducing inflammation [20].
Changes in the pH level in tissues can also occur un-
der the influence of carbon dioxide [21]. They affect
the activity of immune cells and biological processes
that regulate inflammation. Overall, the anti-inflam-
matory effects of carbon dioxide make it a promising
treatment for conditions characterized by inflamma-
tion, such as OA.

The vasodilating effects of carboxytherapy are
due to interactions between the released CO, and
factors that regulate tissue blood flow in the short or
long term. Studies show that the introduction of CO,
can help improve the local velocity of tissue blood
flow and increase the microcirculatory vascular bed,
which promotes angiogenesis — the process of for-
mation of new vessels [12].

These effects are important for improving blood
supply to affected tissues, which promotes fast-
er elimination of inflammatory mediators and to-
xins, and accelerates tissue regeneration and reduces
inflammation.

Therefore, carboxytherapy may be a useful treat-
ment modality to improve microcirculation and re-
duce inflammation due to its ability to stimulate va-
sodilation and angiogenesis.

Conclusions

The combined use of carboxytherapy enhances
the effect of traditional drugs on the formalin model
of inflammation in animals. Confirmation of the an-
ti-inflammatory properties of carbon dioxide indi-
cates the therapeutic value of CO,, while emphasiz-
ing the need for further in-depth research to explore
the mechanisms and confirm efficacy for clinical use.
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CenTu4Hi yCKJIAJHEHHS MICJIA 3aCTOCYBAHHS INIIOKOKOPTUKOIIIB
(pe3yJbTaTH KJIiHIKO-1200paTOPHUX i MATOMOP(OTOTIYHUX TOCTITAKECHD)

M. II. I'punaii, B. B. I'puroposcskuii, B. M. LlokaJo, B. 1. Cabagom, T. A. Ky3y0

Y «lucruryt TpaBmarosorii Ta opromnenii HanionansHoi akaiemii MemuuHUX HayK YKpainm», Kuis

In numerous articles, monographs, and textbooks, the aspects
of local application of glucocorticoid injections at the cur-
rent stage of development of rheumatology are considered
from the point of view of expediency, effectiveness, and safety.
Factors affecting the effectiveness of this method are analyzed.
Periarticular and/or intra-articular injections of corticoste-
roids are included in various recommendations and protocols
for the treatment of arthrosis and rheumatic joint lesions avail-
able today. Objective. Determination of pathomorphological,
clinical and laboratory manifestations of the infectious process
after local administration of glucocorticoid drugs. Methods.
Clinical, anamnestic, laboratory, bacteriological and path-
omorphological data of 34 patients with infectious complica-
tions were analyzed. Results. The administration of long-acting
drugs was most often used: DIPROSPAN — 13 (38.2 %) cases;
KENALOG — 5 (14.7 %); DEPOS — 3 (8.8 %); FLOSTERON —
2 (5.9 %); a short-acting drug (methylprednisolone acetate
(METYPRED), hydrocortisone acetate) was used in 11 (32.4 %)
cases. At the time of hospitalization in the clinic, the infectious
process was in 8 (23.5 %) patients in the acute stage, 10 (29.4 %)
in the subacute stage, and in another 16 (47.1 %) in the chron-
ic stage, 13 (38.2 %) of which are in the active fistula phase.
Conclusions. Pathomorphological manifestations and signs
of a purulent-necrotic and purulent-inflammatory infectious
process (infectious complications) after local administration
of glucocorticoid drugs accompany and are closely statistical-
ly significantly interrelated with typical clinical and laborato-
ry manifestations (leukocytosis with a «shift of the leukocyte
formula to the lefty, an increase in ESR and level CRP) and
etiology («bacteriology») of the infectious process. Keywords.
Glucocorticosteroids, septic arthritis, injections glucocorti-
coids, diagnosis, osteoarthritis.

YV wucnennux nybaixayisx nasedeno acnekmu 10KAIbHOZO
3acmocy8antsa I e€KYill eNOKOKOPMUKOIOI8 HA CYUACHOMY
emani po36umky peemamono2ii 3 nozuyii doyinbHocmi, egex-
mugnocmi ma 6e3nexku. Ananizylomocsa YUHHUKY, AKI GHIU-
saiome Ha epekmusHicms Y020 memooy. llepuapmuryniapui
ma/abo 6HYmMpIiwHbLOCY2n0008i IHE€KYII KOpmuKocmepoi-
0i8 6x004Amb y PI3Hi HAABHI HA CbO20OHI peKomenOayii ma
NpoOMOKOU 3 NIKYBAHHA APMPO3Y i peGMAMUUHUX YPAdICEeHb
cyenobie. Mema. Buznauumu namomopghonociuni ma xiaiui-
Ko-1abopamopHi npoaeu nio uac iHgexyiiuno2o npoyecy nic-
7151 TOKANbHO20 88€0eHHS 2NIOKOKOPMUKOIOHUX npenapamis.
Memoou. IIpoananizosano KiiHiuHi, AHAMHECMUYHI, KJIHIi-
Ko-nabopamophi, 6akmepiono2iuHi ma namomop@onociuni
nokasnuxu 34 nayicumis i3 iH@eKyiiHUMU YCKAAOHEHHAMU.
Pezynomamu. Haiibinbw wacmo 3acmocogyganocb 6eeden-
na npenapamie mpuganoi 0ii: DIPROSPAN — 13 (38,2 %)
sunaoxkie, KENALOG — 5 (14,7 %), DEPOS — 3 (8,8 %),
FLOSTERON — 2 (5,9 %); xopomxkodiouuii npenapam (me-
muanpeorizonony ayemam (METYPRED) i eiopoxopmu3zo-
Hy ayemam) 3acmocogygascsa 6 11 (32,4 %) eunaokax. Ha
Momenm eocnimanizayii 6 KIHIKY ingexyiinuil npoyec 6y8
v 8 (23,5 %) nayienmis y eocmpii cmaoii, 10 (29,4 %) —
nideocmpiii ma we y 16 (47,1 %) — xponiuniti cmaoii, 13
(38,2 %) 3 sxux 6 axmueHiu Hopuyesiu @a3zi. Bucnosku.
ITamomopghonoziuni npossu 1 03HaKU EHIUHO-3ANANLHO20
ingexyitinoco npoyecy AK YCKAAOHEHHS RNICAA JTOKANbHOZO
66e0eHHA 2NIOKOKOPMUKOIOHUX Npenapamie cynposoodicyoms-
€5 ma micHO cMamucmu4no 3HaA4UMO 63AEMONOB A3AHI 3 MuU-
noguMu KaiHiKo-1abopamopHumu npoasamu (1eukoyumos iz
«3CY80M NeUKOYUMAapHOi popmynu 61i60», NiOBULWEHHS WEUO-
xocmi ocioanusa epumpoyumis i pieus C-PB) il emionozier
(«baxmepionozieton) inpexyitinoeo npoyecy.

KirouoBi caoBa. [TIOKOKOPTHKOCTEPOIAN, CENTUYHHUNA apTPHUT, 1H’€KLIl TIIIOKOKOPTHUKOIMIB, KOJIHHHUMI
b 9

Cyri00, 1iarHOCTHKA, OCTE0apTPUT

© I'puyait M. I1., I'pucoposecokuii B. B., Lloxano B. M. ma in., 2024
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Beryn

VY dHCcneHHUX CTaTTAX, MOHOrpadisx, Mmiapyd-
HUKaxX PO3MIISAIOThCS aCleKTH 3aCTOCYBaHHS 30K-
peMa, BHYTPIIIHBOCYIJIOOOBUX 1H’EKIIIN TIIFOKO-
koptukoctepoiniB (I'K) abo B3arani ixHe oKajgbHE
BUKOPUCTAHHSI Ha CYyYacHOMY €Talli PO3BHTKY pEB-
MAaTOJIOTIi 3 MO3UIlii MOMIBHOCTI, e€(h)EKTUBHOCTI Ta
Oe3IeKky; aHai3yIoThCS YNHHUKH, SKi BILNTUBAIOTH
Ha eeKTUBHICTH IIboro MeTony [1, 2]. HasBHi Bimo-
MOCTI 3 JiTeparypHuX kepen [3, 4] IeMOHCTPYIOTS,
0 TIOBHA BIJICYTHICTh O3HAK 1 CHMIITOMIB 3ama-
JIEHHS ITCJIS BHYTPINTHROCYTI000BOTO BBEICHHS
I'K 30epiranach HaBiTh yepe3 6 Mic. MICHsS 1HEKIIIT
y 67—82 % mnarienTiB. Taki myOmiKariii «HauXarTh»
JKapiB-MPaKTHKIB, a pe3yIbTaTH ONMUTYBaHb PEBMa-
TOJIOTIB yKa3ylIOTh Ha IMHPOKY PO3IOBCIO)KEHICTh
JIOKaJIbHOI 1H€KUiHHOI Tepamii TIIOKOKOPTHKOI-
aMH: METOAUKOI0 BOJOMiOTH moHaa 90 % 3 HuX,
a 22 % onuTaHUX BUKOHYBaH Oinbine 50 iH €Ki
Ha pik [5]. BogHowac, «pyTHHHHM)» BBa)Ka€ThCS
MOBTOpPHE Oararopa3oBe BHYTPIIIHBOCYTI000BE
BBEIICHHS — MaKCHMajbHa KIJBKICTh MOXKE CTaHO-
BUTH 10 10 B omHoro mauicHra. Hai0inbme 4ucio
BHYTPIITHROCYTJIOOOBUX 1H’EKII BUKOHYETHCS, 3a-
3BHYAl, y KOJIHHI CyIJIOOH, Maii 3a 9acTOTOI —
HaJII’ITKOBO-TOMIJIKOBHH 1 IIPOMEHEBO3aIT ICTKOBHIA
Ta BBEJIEHHS B CIJIM30BI CYMKH Pi3HOI JOKai3arii.
Hepingko mpoBoasaThCs apaapTUKYIISIPHI «OIOKa I
Ta «OJ0KaIM» JUISTHOK CHTE3HCIB (32 CMIKOHIUIIITIB,
PI3HOMaHITHUX CHHAPOMIB y CHOPTCMEHIB 1 HaBiTh
TOCTPHUX CHOPTHBHUX TPaBM i HEPBOBO-KOMITPECiii-
HUX cuHIpOMIB) [6—10].

[lepuapTukynsipHi Ta/abo BHYTPIIIHBOCYTIO00BI
1H’€KI1i1 KOPTUKOCTEPOIiB BXOAATH Y pi3HI HasBHI Ha
ChOT'OJIHI PEKOMEH/IAIlii Ta IPOTOKOIH ISl JIIKYBaH-
HS apTPO3y 1 PeBMaTHYHUX yPaXKeHb CYTJIO0iB 3a BU-
PaXXEHOTO JIOKAJIBHOTO 3aIalieHHs i 000, Y XBOpUX
Ha XpOHIYHI PeBMAaTHYHI 3aXBOPIOBAHHS 3/1€01JTBIIIO-
ro BijjiaeThes nepeBara BukopuctanHtio ['K TpuBaioi
nii. Y pasi moMipHO BUPaXEHOTO MICIIEBOT'O 3arajlb-
HOTO TpOIecy MOBUHEH 3aCTOCOBYBATHCH IMpenapar
cepeqHbOl TPUBANOCTI Jii — METHINPEAHI30I0HY
anerat [11-13]. 3a momipHO i cmabko BHpa)XEHHUX
apTPUTIB, BTOPHHHUX CHHOBITIB, OYPCUTIB 1 HABKO-
JIOCYTII000BHUX MPOLECIB 00UPAIOTh KOPOTKOAIIOUNI
npenapar — TiAPOKOPTU30HY aleTar.

XapakTepHHUH IS TPYIH 3aladbHUX 1 JeTreHepa-
THUBHO-IUCTPOPIUHUX 3aXBOPIOBAHb ONIOPHO-PYXOBOT
CHUCTEMH XPOHIUYHMH 3amalibHUi MpoLec CyHMpoBO-
JOKYETHCS PO3BUTKOM JIOKAIIBHUX TPO(PIUYHUX TIOPY-
HIeHb CTPYKTYPHO-(QYHKI[IOHAIBHOI'O CTaHy TKAaHUH
1 HU3KM CUCTEMHHUX HOPYLIEHb B OpraHi3Mi 3arajom

(MeTabOMIYHUX, IMYHOJIOTTYHUX), SIKi 00YMOBIIIOIOTh
HasIBHICTBH PE3UCTEHTHOCTI JI0 JIIKyBaHHS, PiBEHb 0~
OlUYHMX peaKilii Ta yCKJIaaHEHb. L[ «rodanbHICTh
HETaTUBHUX 3MiH» JUKTY€E HEOOXiTHICTH MPOBEACH-
HsI KOMIUTIEKCHOI Tepalrii, sika BKJTI0Ya€ MaTOTeHeTH -
HI Ta CHMITOMaTHYHI 3aCO0H, a TaKOX HEMeIuKa-
MEHTO3HI METO/IM KOPEKIIii i BILIHBY.

YacTora yckiIaJHEHb JOKAJIBHOI TITFOKOKOPTUKO-
CTepoinHOi Tepamnii 00epHEeHO NPONOPIIiiiHA CTYIICHIO
iXHBOI TSHKKOCTI. Tak, HAWOUIBII YaCTOK CUTYAIIEI0
€ PO3BUTOK MIKPOKPHCTAJIIYHOTO 3aNaJICHHs B MiCIli
BBEJICHHSI, SIKHW TPOSIBIISIETBCS HECTOAIBAHUM TIO-
CUJICHHSAM 00JTf0 B mepiry mo0y michs in’ekmii. Taka
peaKIniss 3yCTpidaeThCs I Yac 3aCTOCYBaHHS Ma-
CHUBHHX [103 TIpENapariB i, 31e01IbIIOT0, TPOXOTUTh
caMoCTiitHO uepe3 2436 ToauH.

Mema: BU3HAUNTHU KITiHIKO-Ta00paTOpHi Ta MaTo-
MOpQOJIOTiYHI MPOSABH MiJ Yac iH(EKUIHHOTo IpoLe-
Cy TICJIS JOKAJIBHOTO BBEJICHHSI TITFOKOKOPTUKOTTHIX
Mpemnaparis.

Marepiaa i meTonn

Marepianu AOCHIKEHHS! PO3IIISHYTO Ta CXBa-
JIEHO Ha 3acimaHHs kowmicii 3 Oioetuku Y «ITO
HAMH VYkpaiam» (mpotokoin Ne 3 Big 23.05.2024 p.).

[IpoananizoBaHo KJIIHIYHI, AaHAMHECTHYHI, KJIi-
HiKO-1a0opaTopHi, OaKTepioNoriuHi Ta nmaToMopdo-
JIOT19HI TIOKa3HUKHU 34 TAIi€HTIB i3 1HQEKIIHHUMH
YCKJIaAHEHHSIMHU B OKPEMHUX JUISTHKAaX KiHI[IBOK 1 Ty-
ny0a, SIKi pO3BUHYJIHCS MICIS JIOKAJIBHOTO BBEICHHS
TIIIOKOKOPTHKOIHUX TIpernaparis, 10 3aCTOCOBYBa-
JIUCH ISl IIKYBaHHS PEBMAaTOJIOTIYHUX Ta/abo0 jere-
HEPaTUBHO-TUCTPO(IYHUX ypasKeHb CYII001B 1 mapa-
apTUKYJISIPHUX TKaHUH. 3ayBaxumo, 1mo 19 (55,9 %)
namieHTiB Oynu xinowoi ta 15 (44,1 %) vonoBivoi
cTari, BikoM BiJ 24 10 75 pokiB (cepeqHiil TOKa3HUK
(54,8 £ 14,9) poky).

Jlmst BCTaHOBJICHHST OCOOJMBOCTEH Ta 4YacTOTH
OKPEMHUX TPOSIBIB iH(MEKIii, BH3HAYCHHS 3HAYUMOCTI
3B’I3KiB MI)K OTPHMaHUMH ITOKa3HHKAMH, TIPOBEJie-
HO aHaJi3 KIIHIYHUX, JabopaTopHHUX (MiKpoOiojo-
FYHHUX, TICTOMOPQOIOTIYHUX, 3araabHO-KITHIYHUX
JOCTIPKEHb) Ta 1HIIMX MapakiIiHIYHUX (aHaMHeC-
TUYHHX) AaHUX.

[lix wac ananmi3y OIiHIOBaJ M Ta BHU3HAYAIHU
IHTerpaJibHi BACHOBKHM MiKpoOioJiora Ta rnaToJjora, e
MiCTHJIAach 1H(GOpPMAIliSI CTOCOBHO BHUIY MiKpOOpra-
Hi3MiB, (OPMHU BOTHHII OCTEOMIENITY UM THIHHOTO
3amajeHHs B TKaHWHaX cyriola, mapaapTHKYIsp-
HHX TKaHWHAX, M’SIKUX TKaHWHaX KiHIIIBOK (M’sI3H,
3B’SI3KM, CYXOKUJIKOBUH amapar, MiJmKipHa KIITKO-
BUHA, IKipa), BUAIB i MOPOIOTTIHIX 0COOTUBOCTEH



ISSN 0030-5987. Orthopaedics, traumatology and prosthetics. 2024. No 2

3amajieHHs B TKAHWHAX OCEPEAKY U ypaKeHHS KiCT-
KOBOI TKAHWHU 32 OCTEOMIEIIITY.

CraructryHa 00poOka OTPUMAHOrO Marepiaiy
MPOBOIMIIACS 3 BUKOPUCTAHHSIM aHaJi3y 4aCTOTHUX
1 3BEICHUX TaOJIHI[b, TAOJIHUIIb CIIPSKEHOCT] Ta METO-
JIiB OITMCOBOI CTATUCTUKH 1 Bi3yaJIbHOT'O OI[IHIOBAHHS
BapiaTUBHOCTI JIaHUX Y TpyIax.

Pesyabratu

Bzaemose’sizku kniniko-nabopamoprux i namo-
MOpghonoziunux 03HAK NAmMoN02iYHO20 Npoyecy,
oucmpoqhis 8 MKaHUHAX

AHali3 aHaMHECTUYHX 3HA4YCHb JaB 3MOTY
3’sicyBatu iHGOPMAIIIO IIOM0 JIOKAJIBHUX BHYTPIII-
HBOCYTJIO00BHUX 1 HAPaapTUKYJISIPHUX BBEACHB TITFOKO-
KOPTUKOIIHUX IMpenapariB. Halyacrime 3acTocoBy-
Banuch npenaparu Tpusaioi aii: DIPROSPAN — 13
(38,2 %) Bunaaxie, KENALOG — 5 (14,7 %),
DEPOS — 3 (8,8 %), FLOSTERON — 2 (5,9 %);
KOPOTKOJiI0Yni Tpenapar (METHINPEAHI30JI0HY
anerar (METYPRED) ta riapokopTH30HY anerar)
BukopuctoByBaiu B 11 (32,4 %) sBunankax. ¥ 12 Bu-
najiKkax BBEACHHs OyJIO OIHOPa30BHM, JBOPA30BO —
y IUSITH TAIIEHTIB, TPUKPATHO Ta «OiJbIle JBOX pa-
3iB» — B 7-mu oci0. [lo oqHOMY BHMagky — Oynu
BBEJICHHSI I10 IIICTh, CiM, TPHHAIISATH Ta JBAIISATH
pasiB. Y ABOX TamicHTIB OyJI0 MO 5 BBEICHH 1 1€
y nBox — 1o 10.

Indexmiiini yckiiaqHeHHS PO3BUHYJINCH ITiJI Yac
JIKyBaHHS PEBMATOJIOTIYHUX Ta/abo IereHepaTuB-
HO-TUCTPOGITHUX YPakKeHb CYTII00iB (KOJIIHHOTO —
15, mneyoBoro — 9, HaAI ITKOBO-TOMIJIKOBOI'O — 3,
KYyJBITOBOTO — 2) 1 JereHepaTUBHO-ITUCTPODITHUX
YpaKeHb IapaapTUKYISIPHUX TKAHUH (YOTUPU BBE-
IEHHSI B JIJISTHKY ax1iJIOBOTO CYXOXKHJIKA Ta IO OIHO-
MY B JIIKTBOBY 1 IpenaTessipay oypcy).

Ha mpaktumi iH(eKmis B TKaHWHAX TICIS BHYT-
pIITHBOCYTIIO00BOTO Ta MapaapTUKYISIPHOTO BBe-
neHHs 'K mana xiriHIYHI TpOSIBM y BUTIISII Cell-
TUYHOT'O apTpUTY (CHHOBIITY) — 26 (76,5 %), 13 HUX
CENTUYHOI0 ACCTPYKTUBHOIO apTputy — 12 (35,3 %);
ocreomienity — 7 (20,6 %); HeKkpoTH3y1040ro dacuii-
Ty, abcuecy i/abo ¢aermonu tkanuH — 3 (8,8 %);
centuuHoro 0ypeutry — 3 (8,8 %), ki HanexxaTh 40
CEepHO3HUX HECTIPUSATINBUX PeaKiliil (yCKIaTHEeHB).

OcCHOBHE 3aXBOPIOBAHHS, 13 IPHUBOAY SIKOTO IIPO-
BOJMJIOCH JIOKQJIBHE BBEIEHHS TTTIOKOKOPTHUKOIAHHUX
npenaparis, TpUBaIO BiJ 2—3 THXHIB (y BHUIaIKax
napaapTUKYJISIpHUX OypCUTIB) 0 JeCATH Ta Oillb-
e pokiB (y BHIaAKax CHUCTEMHHX 3aXBOPIOBaHb
1 JlereHepaTUBHO-IUCTPOQIUHUX Yypa)KeHb CYTJIO-
0iB 1 mapaapTUKyJIsIpHUX TKaHuH). Ha MomeHT roc-
mitanizanii B KJIiHIKY iH(QEKI[IHHUA MpoIeC BUSB-

neHo B 8 (23,5 %) namienTiB y roctpii ctaaii, 10
(29,4 %) — miaroctpiii Ta me y 16 (47,1 %) — xpo-
HiuHii, 13 (38,2 %) 3 AKUX — aKTHUBHA HOPHIICBA
(a3za.

VY 29 (85,3 %) 0cib BU3HAYEHO CePETHBOI TAKKOC-
Ti Ta B&KKY CyOKOMIIEHCOBaHY CyIyTHIO TaTOJIOTIIO:
8 (23,5 %) BumagkiB — MyKpoBUil Aiadet (1o € Bij-
HOCHHMM TPOTHUTOKa3aHHIM 171 3actocyBaHHA ['K);
13 (38,2 %) — 3axBOpIOBaHHS CEPICBO-CYIUHHOI
cucTeMH (SIK TO ilIeMiuHa XBOpoba ceplis, rinepro-
Hiuna xBopoOa II Ta nasite 11 cT., 03HaKu cepreBoi
HenocratHocTi [ Ta Il crynens); 6 (17,6 %) — Bupas-
KOBY XBOpoOy nutyHka ta 12-nmamoi xumku; 12 ma-
uieHTiB (35,3 %) — reMaToJIOTIYHY YM JAUXAJIBHOI,
cedocTareBoi cucrem mnaroiorii; 2 (5,9 %) — oHko-
JIOT19HI 3aXBOPIOBaHHS. 3a3BHYail KOMOPOiTHI CTaHH
MaJIi XapakTep KOMOIHYBaHHS Ta MOETHAHB.

Etiomoriunnm 4ynHHUKOM (30yZHUKOM) iH(pEK-
MIHOTO YCKJIaAHEHHSI BBaXKalW MATOTCHH, SKi BH-
JIUTSUIHCS B pa3i 0aKTepioIOTTYHOTO JOCIIJIKEHH I
TKaHWH, OTPUMaHUX 1HTpaONepaliiHo, MiJ Yac ca-
HYIOUOTO XipypridyHoro BTpyuyaHHs. Maiike y Bcix
BUMagKkax (OKpiM OJHOTO) BHIIISIIUCS MOHOKYJIb-
Typu. [lepeBakHO BUSBIISIBCS 30JI0THCTHI cTadisio-
KoK (S. aureus — 19 (55,9 %)). Moro npepasoBanHs
B €TIOJIOTI] MiATBEPIKYETHCS CEPOJOTITHUMU JIOC-
JIKEHHSIMH CHPOBATOK KPOBI XBOPHX y TWHAMIIII
3axBopioBaHHSA. [HmN 30ymuukm S. haemolyticus,
Enterobacter spp., Moraxella osloensis, Eubacterium,
E. faecalis, S. epidermidis 3ycTpidanucs 10 OAHOMY
Bunanky. [loegnanus iHpekuii (S. haemolyticus Ta
Enterobacter spp.) 3ahikcOBaHO B OJHOMY BHUIAIKY
(2,7 %). Y 2 mauieHTiB BUAIJICHO PE3UCTECHTHI IITa-
mu: S. aureus (MRSA) Tta S. epidermidis (MRSE).
VY 10 xBopuX 1mijg 9ac 6aKTEPioNOTIYHOTO AOCIIIKEH-
HS OTIepaIlifHOro MaTepiary 30y/THUKIB BUIIJIUTH HE
BJIAJIOCh, ajie «IO3UTHBHI» PE3yJabTaTH OyJIH OTpH-
MaHi B pe3yabTaTi TOCHiKCHHS BUAUICHD 13 HOPHITI
B JI0OTIEpallifHOMY Tiepioni y 9 3 HUX.

OCHOBHUMH KIIIHIKO-Ta00paTOPHUMHU TTOKA3HH-
KaMH, 3araJbHOBH3HAHUMH, SIK KpUTepii Ta mapa-
METPHU BHPaXKEHOCTI 3amajbHOTO (1H(MEKIIIHOr0)
MpoLecy, BBaXKalld TaKi: JEHKOIUTO3, IiABHILCHHS
piBHiB ILLIOE ta C-Pb. Ockinbku iH(peKkuiine yckiai-
HEHHSI MaJi0 XapakTep MEepPeBa)KHO MiATOCTPOro Ta
XpoHigHOTO B 26 (76,5 %) MaIi€eHTiB, TO KiJTbKIiCThH
BHUITQJKIB 31 3HAYHUM JICHKOLIMTO30M HEBEJIMKA, a ce-
penuiit mokasuuk O6yB (7,9 + 2,9) x 10%/1. Bommowac
3HAYHO MiJIBUIYBaBCS B OINBIIOCTI XBOPHUX (BHINE
HopMmu y 28 (82,4 %)) piens LIOE, cepenniii mo-
ka3Huk (40,3 £ 22,8) mm/ron. Haxans, 3acToCyBaHHsI
HAIIBKUJIBKICHUX METOJIMK BH3HAYCHHS B IOMEPE/IHI
pPOKHM Ta JOKYMEHTYBaHHS CTYICHS ITiJBUICHHS
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piBast C-Pb (1, 2, 3 abo 4 «miatocu») He JO3BOJIMIIO
BiJICTIIIKYBaTH CIPAaBKHBOI KAPTHHH 3MiH I[LOTO TI0-
Ka3HHUKa 3a Pi3HUX KJIiHIYHUX mpossiB: 18 (52,9 %)
0ci0 MaJu MOKa3HUK 4 «IUTIOCH» — BHUPaXKeHEe Mij-
BumenHs; 5 (14,7 %) — 3; 4 (11,8 %) — 2 «autrocny.

I3 wacom, y pasi TpuBajoro nepebiry Ta XpoHiza-
mii irdekii, BigMigazocs, 31e01IbII0T0 B TAIIEHTIB
XKIHOUO1 CTaTi (CTATUCTUYHO 3HAUYMMa 3aJIeKHICTh
BiJI CTaTi), 3HUKCHHS IOKA3HHUKIB «YEPBOHOI KPO-
Bi» KUIBKOCTI €PUTPOLHUTIB — CEpEelHE 3HAYCHHS
(3,98 £ 0,68) x 10'%/71 Ta piBHsI TeMOTTIO0IHY — cepe-
Hill mokasnuk (116,5 + 23,7) r/x.

VY mpoTokonax (3aKIHYEHHSIX) MaTOMOPHOoIIoriv-
HOTO JIOCJIJIDKEHHsI OlOTCiHHOrO Marepiany, 110 BU-
Jy4aBcs TiJ] 9ac CaHYIOUYUX XIpypridvHUX BTPyYaHb
Ha KiCTKaX, Cyrio0ax i M’IKMX TKaHMHaX i HampaB-
JsBCs 10 Jabopartopii maromopdoorii, HaitgacTi-
IITAM J11aTHO30M TIaTOJIOTa OyB «O0CTEOapTPUT» — 22
(64,7 %) mamienTa. 3a Takoi YMOBU OAHWH 13 BUIIAJ-
KiB — crienudivamnii TyOepKyIbO3HUH OCTEOapTPHT,
T0OTO TinroKoKopTUKOoinHui npenapat DIPROSPAN
3aCTOCOBYBABCS (JBOpa30OBE BBEICHHS B JIIKTHOBUI
Cyri00) y mamieHTa AJis BHYTPILIHBOCYTI000BOTO
BBEJICHHS 32 HAsSBHOCTI HE MPOCTO iH(EKIiIHOTOo
Mporecy B cyriio0i, a XpOHIYHOTO KiCTKOBO-CYTII000-
BOro Tyoepkynbo3y. Ilo 3 Bunangku (o 8,8 %) naro-
MOPQOJIOTIYHNN TiaTHO3 «apTPHUT, CHHOBIIT» 1 «XPO-
HIYHUH ocTeoMiemniTy, 1mo 2 (mo 5,9 %) — «Oypcut»
1 «permona TKaHUHY, 110 1 (110 2,9 %) — «TeHaiHIT
1 «IepMaTuT.

VY pasi iHdekniifHo-3amaibHOro IpoIecy B KicT-
KOBIf TKaHUHI (32 «OCTEOAPTPHUTY» Ta «OCTEOMIETi-
ty») 17-t1 (50,0 %) GionraTiB 3a3HA4YEHO MPO JIECT-
PYKTHBHY ($OpMY, a B OZTHOMY — I1po (idpo3yrouy.

[H(ekmiiiHO-3anma pHUN MPOIlEC MaB XapakTep
«pibpuno3no-THiitHOTO» B 22 (64,7 %) BHMajKax,
«poxgyktuBHoro» — 5 (14,7 %) Ta «¢idpnHO3HO-
ro» — 2 (5,9 %) mamieHTiB. Y PemITH €mi30/iB MO
OHOMY OyIH: «THIHE», «audy3He THIHHEY, «THil-
HE 1 MPOAYKTUBHEY, «CIIEU(IUHE IPAHYIEMATOZHEY.
VY Matepiaii TocTi)KyBaHUX TKAHUH 3a3HAYEHO TIPO
HasIBHICTB: «(PIOPHMHO3HO-TEMOPATi4HOT0» CKCYIaTy
(1), 2 ocobu — «IPOAYKTHUBHUHA KOMIIOHEHT», 3 —
«oprasizamis». Y KOZHOMY 3 HasiBHUX PE3yJIbTaTiB
MU HE 3yCTPiJU THIHHO-TEMOPariyHOT0 eKCyIaTy, ce-
pO3HOTO, cepo3HO-PiOpHUHO3HOTO a00 MPOAYKTHUBHO-
IH(QUIBTPATHBHOTO 3aIaJICHHS.

«Burcoka aKTHBHICTH» TATOJIOTITHOTO IPOIECY
B TKaHWHax Bing3HaueHa B 13 (38,2 %) Oiomrarax,
«HHU3bKa aKTUBHICTBY — 2 (5,9 %). Takox y 2 Bu-
najiKax BizyanizoBaHO «Mikpoabcuecn». «OCTeOHeK-
posu» (7 — 20,6 %) BUSBICHO 3a NECTPYKTUBHOL
(hopMu ocTE0apTPUTy 200 OCTEOMIENITY: Y 4 Talli€H-

TiB «OOIIUPHI» Ta IO OTHOMY «MHOXXHHHI IHTEPCTH-
LIMHI» 1 «IIOBHI CEKBECTPU», € B JOAATKOBUX JBOX
CIOCTEPEKEHHIAX — «MiKpocekBecTpuy». OcTeo-
aptput y 6 (17,6 %) Bunankax cynpoBOIKyBaBcs Jie-
CTPYyKLi€I0 cyriio0oBoro xpsma, y 2 (5,9 %) — ioro
HEKPO30M, a TSHIIHIT OOITMPHUMHU TCHIOHEKPO3aMH.

«ApTpuT y (a3i CHHOBIITY» 1 «(ierMoHa M IKIUX
TKaHWH» CYNPOBOIKYBAIHCS «BHCOKOAKTUBHUM)»
($i0puHO3HO-THIMTHUM Ta/ab0 (GiOpUHO3HMM 3ara-
JNEHHSM, «OYypCUT» 1 «TCHAIHIT» — HEaKTUBHUM
(iOpHHO3HO-THIHHUM Ta/ab0 MPOLYKTUBHUM, «AEp-
MaTHT» — HEaKTHUBHUM JIU(Y3HUM THIHHUM Tpole-
coM. «OcTeoapTpuT» 1 «OCTEOMIETIT» MPOSBIISIIUCS
Pi3HOT aKTHBHOCTI, IEPEBAKHO (PiOPUHOZHO-THIMHUM
3arajeHHsIM, BOJHOYAC HU3bKa aKTUBHICTh MOEIHY-
BaJlach 13 MPOMYKTUBHUM 3allaJICHHSIM, & BUCOKA —
13 piOpMHO3HO-THIHNM, X04Ya I1i BiIMIHHOCTI 1 OyIn
HE CTAaTUCTHYHO 3HAYYIIUMHU.

Bume onucani B3a€MO3B’I3KH «I1aTOMOP(OI0-
FIYHOTO JiarHO3y» 13 «XapaKTepoM 3aralieHHs»
OyJIM CTAaTUCTHYHO 3HAYYIIMMU (KpuTepii x> : 77,58;
p = 0,001). Takumu x Oynu 1 B3a€MO3BSI3KH «Xapak-
Tepy 3anajeHHs» 3 (OpMOIO MaTOJIOrTYHOTO MPOLECY
(kpuTepiii x> : 8,47; p = 0,037):

1) mponykTrBHE 3ananeHHs <> $idposyroda hopma;

2) ¢iOpuHO3HO-THINiHE Ta/ab0 THiliHE 3amajeH-
HS <> IeCTPpYKTHUBHA (popma.

«Hu3pka aKTHBHICTH» IPOAYKTHUBHOI'O MATOJO-
TIYHOTO TPOIECY B Pa3i OCTEOAPTPUTY (HOPMAITHHO
Majla CTATUCTUYHO 3HAYYIIMH 3B’I30K (KpuTepii
¥* : 15,0; p = 0.005) i3 nBOMa BUMagKaMH iH(EKIili-
HOTO YCKJIAJHEHHS! BHYTPILTHBOCYIJIOOOBOI'O BBE-
JeHHs B IutewoBHi cyrno6 mpenapaty KENALOG.
Hacuninku BUKOpUCTaHHS IBOTO 3 3ac00y e B 3 BH-
najKax (Ba KOJXIHHUX 1 TUIEYOBUH CYTIOOM) TaKOXK
HE CYIPOBOIKYBAJINCh «aKTHBHICTIO» IPOILECY 3a
(hiOpHHO3HO-THIHOTO 3amalieHHs. AJe HEBEIH-
Ka KUTBKICTh BHITANIKIB Y TOCIIHKCHHI HE JTO3BOJISIE
3 BIEBHEHICTIO BKa3yBaTW Ha KJIIHIYHY 3HAUYUMICTh
TakuXx (aKTiB.

Binpmr Baromumu Ta 0i0J0TIYHO OOIPYHTOBAaHH-
MU, CTaTUCTHYHO 3Ha4ymuMu (Kputepiid y* : 9,92;
p = 0,019) € B3aeM0O3B’13KH «aKTUBHOCT1» MATOJOT14-
HOT'O MPOLECY Ta 3HAUYEHHSMU «HAIiBKIJIBKICHOTO»
Bu3HaueHHs piBHs C-Pb.

HectpykTuBHa (OpMa OCTEOAPTPUTY YU OCTEOMi€E-
JITY CYyHpPOBOIKYBaJlach OUTBIN 3HAYHUMHM ITiJIBH-
menHsmu piBag LLIOE (kputepiit Student’s t = 2,927;
p = 0,006) ta piBus C-Pb (kpurepiit y* : 11,54;
p=0,021), HabIM>KEHHSIM JI0 BEPXHiX MEK HOPMHU PiB-
HS JISHKOLHUTIB 13 «3CYyBOM JICHKOIIMTapHOI hopmy-
1 BIiBo» (kputepit Student’s t = 2,298; p = 0,029),
3HMKEHHSIM PiBHS TeMorno0iny (kputepiit Student’s
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t=2,493; p = 0,018) Ta KiTBKOCTi EPUTPOLUTIB KPOBi
(xkputepiit Student’s t =2,260; p = 0,031).

«Bucoka akTHBHICTB» MATOJOTIYHOTO MPOIECY
MpOBOKYyBalia BUpaxkeHe miaBuileHHs piBHs LIOE
(xkputepiit Student’s t =4,269; p < 0,001).

Bunanku ¢iOpruHO3HO-THIHHOTO 3anajieHHs B 0i0-
nTaTax MPU3BOIMIIM JI0 TIOPYIIEHHS B Pe3yJbTarax
JOCTI/KEHHS «KOaryjorpamay, a caMe ITiJIBHIICH-
Hs piBHS (GIOpUHOTEHY MIIa3MH KpOBi (KpuTepii
Student’s t = 3,096; p = 0,004).

Etionoris iHQEKIIHHOTO MPOLECy TaKOX 3HaXo-
JINJIACh Y CTATUCTHYHO 3HAYUMOMY 3B’I3KY 3 PE3YJib-
TaTaMu MaToMophONIOTIYHUX AOCTiKeHb. Pazom 13
THM, B YCiX BHITaJIKaX, KOJIM TIATOreH OyIo ixeHTudi-
KOBAaHO B «OTEpamifHOMY Marepiami», maroMopdo-
JIOTIYHO BU3HAYAJIaCh HASBHICTH (hiOPUHO3HO-THIH-
HOro abo THiliHOro 3amaneHHs (Kpurepiit y*: 11,54;
p < 0,001), a mepeBakHa OUIBIIICTH €ITi30/iB, KOJIH
Mg 9ac OaKTEPiOJOTIYHOTO JOCHIIKEHHS «oTepa-
miifHOTO Martepiary» 30yIJHHKIB BUIITUTH HE BHIa-
JI0Ch, TATOMOP(OIOTIYHO CyITPOBOIKYBaJIaCh HasIB-
HICTIO TTPOJyKTHBHOTO 3allaJieHHsI.

OorosopenHs

Cepiio3Hi HECHPUATIUBI peakiii, Taki sK: cell-
TUYHUI apTPUT, PO3PUBH CYXOKHIIKA, aHADITaKTHY-
HI peak1ii, aHT10HEeBPOTUIHH I HAOPSK IiCIIS JIOKaTh-
Horo BBeneHHs 'K, 3a miteparypHuMu qxepenamu,
BUHUKAIOTh JOCUTH Piiko. Ha kanb, ycKiagHeHHS
BHYTPIITHROCYTIIO00BOIO 1H(EKIII€I0 MOXKe TPHU3BO-
IIATH HABITH 0 BAXKOTO CETICUCY. [HIITMM cepiio3HUM
YCKJIATHEHHSIM 1 BAXKKUM BapiaHTOM ITi€i mpoOIeMH,
SIKY OIHCAaHO B JITEpaTypi, € YTBOPEHHS abcIiecy
/200 (h7IerMOHU TICIIS BHYTPIITHEOM SI30BO1 1H €KITIT
Ta HEKPOTH3yI04doro (acIiiTy, mopymeHHs TPoDikH.

[lopymennsa Ttpodiku TKaHWH KiHIIBKH, 3Mi-
HU iXHBOI CTPYKTYypH 1 QYyHKIIT — «iH(EKIiiHa
nucTpodis» KICTKH, M’431B, CyXOKUIKIB, HMIKIpH —
KOMILIEKC MAaTOJOTIYHUX AMCLUPKYJIATOPHUX, 1lle-
MIYHO-HEKPOTHYHHX, TUCTPOPIIHUX, aTpOodiTHUX,
eKCYJaTUBHUX 1 MIPOAYKTUBHUX 3alajbHUX, perapa-
THBHUX 1 pereHepaTOpHUX 3MiH, SIKi MOETHYIOThCS
B PI3HHUX CHiBBIiJHOIIEHHSX MPOSBIB i CTBOPIOIOTH
CKJIaIHY KapPTHUHY KOMIUIEKCHOTO BPa)KeHHsI, CIIOCTe-
piramuch y pizHUX CTYNEHSX TSHKKOCTI Y BCIX TMaIli€H-
TiB. [laromopdonoriuHuM miATBEPAKEHHSIM IIHOTO
BUCTYTAIOTh IPOSIBY, IK1 HABEACH] HIKYE:

— 17 (50 %) mauieHTIB 13 AECTPYKLIEIO KiCTKOBOI
TkaHuHU (i3 HUX 5 (14,7 %) — y moeiHaHHI 3 0CTEO-
HEKpO3aMH, 3 — 13 HEKpo3aMu CyTri000BOro Xpsiiua,
2 — 3 MIKPOCEKBECTpaMH);

— OJUH BUMAJ0K OOIIMPHOTO OCTEOHEKPO3y 3a
(iOpUHO3HO-THIMHOTO BHCOKOAKTHBHOTO 3alajieH-

Hsl TKAHUH CYTJI000BUX BIJJIIIB CTErHOBOI Ta Be-
JIMKOTOMIJIKOBOI KICTOK (OCTEOapTPHUT KOJIHHOTO
cyrio0a);

— 3 xBopux (8,8 %) i3 gereHepaTUBHO-AUCTPO-
(hiyHUMU 3MiHaMH CyTJIO00BOTO XpSINia TJIEYOBOTO
1 KOJIIHHOTO CYTJIO0iB 0€3 0CTE0- Ta XOHIAPOHEKPO3Y;

— OIWH BHUIAIOK OOITHPHOTO TEHIOHEKPO3y axi-
JIOBOTO CYXOKHJIKA;

— 1Ba — mocuiieHe (PpiOpo3yBaHHS IEPMH, TUIS-
Tallis CyAWH JAEPMH, BUPa)K€Ha OCEPEIKOBa Ta JIH-
(y3Ha 3anainbHa 1HOIABTpAIlisi MOHOHYKJICApAMH,
Makpodaramu Ta Mmia3MOLHUTAMU.

I ue mposiBu Jniie HaHOIIBII 3HAYHUX CTYIICHIB
TSKKOCTI, AKi cTaHoBisATh 70,6 % ycix cmoctepe-
xeHb. CepenHi, a TUM OijIbIlle HU3bKi, MOYKHA HABIThH
HE NepepaxoByBaTH.

[IposiBoM TpodidHHX MOPYIIeHL Yy KICTKax 3a
OCTEOapPTPUTy YU OCTEOMIENTY MOXXHA BBaKaTH
3HayHe (hiOpo3yBaHHS KalCyiu 3amajibHO-IeCTPYyK-
TUBHOTO OCEPEJKY, SIKe MPU3BOAHUTH O PEayKIIii
MIKpOLHMPKYJISATOPHOTO pycjia TKaHUH KamcCyi,
IHTEPCTULINHUX OCTEOHEKPO3iB, a TAKOK — (idpo-
HEKPO3iB TKaHUH Karcysd. Y MapaocalbHUX M STKHX
TKaHWHaX BigOyBaeTbcs nporpecuBHe (iOpo3yBaHHS
3 penyKILi€I0 MIKPOLMPKYJISTOPHOIO pyciia, a TAKOXK
3amMaJIbHO-HEKPOTHYHI BACKYIITH, SIKi CIPUYUHIOIOTH
BEJIMKI 1HTEPCTHIIHHI ¥ ocepenkoBi GpiOpoHEKPO3H,
(hidpo3yBaHHS AepMu i3 aTpodi€cro emiaepMicy Ta
MPUAATKIB MIKIpH, PEAYKIIE€I0 MIKPOIUPKYIATOPHO-
ro pycjia JIEpMH, OCEPeIKOBUMH (PiOpOHEKpPO3aMH,
1HOZ1 MepCUCTYBaHHS AUISHOK T'paHyIAMiiHOI TKa-
HUHU 3 XPOHIYHUM MPOAYKTUBHUM 3araICHHIM.

Hductpodiuni mpouecu B TKaHMHAaX y 0araTtbox
MAIi€HTIB yKe OyJIu HAsSBHUMHU HA MOMEHT BHUHUK-
HEHHsI 1H(QEKI[IHHOTO YCKIaJHEHHS MICIs JOKahb-
HOTO BBEACHHS TIOKOKOPTHKOIAIB (OCTaHHI 4acTo
3aCTOCOBYBAJIUCH 3a JCTCHEPATHBHOI Ta XPOHITHOL
3amajJbHOI MATOJOTii CyrI00iB 1 mapaapTUKYISIPHUX
TKaHWH). AJie 1[I TOPYIIEHHS 3HAYHO IOCHIIMIINCH
1 mporpecyBajii «Iepiui pas» micis Oesnocepen-
Hboi nokanbeHol aii ['K, «apyruii» — micis BUHHK-
HEHHSl Ta PO3BUTKY iH(ekuiiiHoro mpouecy. 3 iH-
moro OOKy, IpOrpecyBaHHsS HOPYLICHHS TPOo(diku
ICJIST JIOKAJIBHOTO 3aCTOCYBAaHHS TMTIOKOKOPTUKOIAIB
«CHPHUSLIIO» 3HUKEHHIO OIIOPY TKaHWH A0 iHdeKkuii Ta
301BIIEHHIO BIPOT1THOCTI BAHUKHEHHS 1HPEKITiHHO-
ro mporiecy Ha (oni HeratuBHoro BruBy ['K. Ille
OLTBII CYMHHM € 0araTopa3oBO HaMH ITiATBEPIKE-
HUM GaKT TOrO, 110 MITFOKOKOPTUKOIAM BBOIUIIUCH 3a
BXKC HAsIBHOI'O JIATCHTHOT'O 1H()EKI[IHHOTO MpOIECY
B JICTEHEPATUBHO-TUCTPO(DIYHO 3MIHEHUX TKAHWHAX
(mapaapTUKYISIPHI M’IKi TKAHUHH, CHHOBIaJIbHI Oyp-
CH, CyXOXWJIKHU Ta 1XHI €HTe3HCH, CyIJIo0H), a Tpo-
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¢biuHi TOpYyLIEHHS TPOTrpeCcyBay i BITTUBOM 000X
YUHHUKIB: 1 HeraTuBHOI aTtpodivnoi xii I'K, i guct-
podiuHOTO BIIIUBY iH(EKIII].

BucnoBku

[TaTomopdomoriuni mposiBM THIHHO-HEKPOTHY-
HOrO Ta T'HIHHO-3aMaJIbHOTO 1H(EKIIIHHOro Mpoiie-
Cy, SIK YCKJaQJHEHHS TICIS JIOKaJIBHOTO (0COOIHMBO
BHYTPIIIHHOCYTII000BOTr0) BBEACHHS TIIOKOKOPTHU-
KOIJIHMX TIpenapaTiB y OLTBIIOCTI MAIIEHTIB criocTe-
peKEeHHS MOXYTh OyTH OXapaKTepH30BaHi, K 0CTEO-
apTpHT (OCTEOMIeNIT enmiMeTadizapHOro cyriob0Boro
BIJUITY KICTKH), TeCTPYKTUBHA Qopma (HiOpHHO3HO-
THIIHOT0 XapakTepy BUCOKOAKTHBHOI'O 3alajieHHs 3a
BUPAKEHOTO CTYIEHS TSKKOCTI TPOoQiYHUMH TOpy-
HICHHSIMA B TKaHWHaX (OOLIMPHI OCTCOHEKPO3H Ta/
a00 XOHIIPOHEKPO3H), IO CYIPOBOMIKYIOTH Ta TICHO
CTaTHCTUYHO 3HAYMMO B3A€EMOIIOB SI3aHi 3:

— TUTIOBUMH KJIIHIKO-Ta00OpaTOPHUMH TPOSBAMH
(IEUKOIIUTO3 13 «3CYBOM JIEHKOIUTAPHOI (PopMyTH
BiiBoy, migsuieHHs HIOE ta pisas C-Pb, y nogans-
HIOMY — 3HUIKCHHS PiBHSI TeMOMIO0iHY Ta KiIBKOCT1
EPUTPOIUTIB KPOBI, MOPYyIIEHHS i peoyorii) Takux
HO30JIOTiH, K a0ciec 1/a00 QuerMoHa mapaapTHKY-
JSAPHUX M’SKUX TKAHWH, HEKPOTH3YIOuui ¢acuiit
YU JIITAaMEHTHUT, CENITHYHUHN OYypPCHUT, CENITHIHHH apT-
PHUT-CHHOBIIT, CENTUYHUN ACCTPYKTUBHUN apTpHT,
OCTEOMIENIT CYyTII000BUX BiAA1IB KICTOK;

— erioJoriero («0aKTepionoricro») iHPEKIiHHOTOo
YCKJIAJHEHHSI — Yy BUIJISIZI AKTUBHOT'O «pyHHYBaH-
Hs» 1 «auctpodii» iH(IKOBAHUX TKAHUH i3 HasB-
HICTIO BepH(]iKOBAaHUX MIKpOOPraHi3MiB-IIaTOTEHIB,
Ha IPOTHUBAry «IIPOLYKTHBHOMY XapakTepy» Haro-
riCTOJOril, KOJIHU i Yac 0aKTepioJOri4HOTO JO0CHTi-
JOKEHHSI TATOreHU HE BU3HAYAIUCh.

KonduikT inTepeciB. ABTOpH IeKIapylOTh BiACYyTHICTbH

KOH(DIIKTY iHTEpeciB.
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ITapamMeTpu Mi’KBHPOCTKOBOI IMKHU CTETHOBOI KiCTKH y JiTei
B HOPMI Ta 32 BPOJKEHUX BaJl PO3BUTKY HUKHIX KIHIIBOK

€. 10. SAxymkin, C. O. Xmu3os, P. B. 3narnik

JY «Iucruryt naromnorii xpedTa Ta cyrmo0OiB iM. mpod. M. I. Curenxka HAMH Vkpainmy», Xapkis

According to literature sources, radiography can indirectly vi-
sualize congenital insufficiency of the cruciate ligaments both
in isolated form and in combination with other congenital mal-
formations of the lower extremities. Objective. To study the pa-
rameters of the intercondylar fossa of the femur in children
of different age groups with stable/unstable knee joints due to
congenital malformations of the lower limbs using instrumental
imaging methods. Methods. A prospective diagnostic study was
conducted of 359 knee joints of 217 children who were treated
at the pediatric orthopedics clinic from 2019 to 2022 and with
a retrospective control group (2010-2021). limbs, as well as
with congenital malformations of the lower limbs. X-ray exam-
inations were performed on the OPERA T90cex X-ray and flu-
oroscopic system. Results. 217 patients took part in the study,
including 105 patients without knee joint pathology and 112
with congenital malformations of the lower limbs. Comparison
of the accuracy of radiological diagnostic indicators was per-
formed using the Student’s t-test with the results of computer
and magnetic resonance imaging studies, which showed the
absence of a statistically significant difference in the results re-
search. A diagnostic study was also conducted to find the reg-
ularity of the development of the knee joints and to identify
the parameters of the radiological norm of the development
of the intercondylar fossa of the femur in children of different
age categories. Conclusions. Using the results of instrumental
studies, the parameters of the intercondylar fossa of the femur
in children of different age categories with stable and unstable
knee joints due to congenital malformations of the lower limbs
were investigated. The results of the study should be taken
into account for the diagnosis of congenital defects of the knee
joint. Keywords. Knee joint, congenital defects of the lower
limb, radiography, instability of the knee joint.

32ioHo 3 nimepamyprumu Oxceperamu, peHmeenoepagia moxice
onocepeoko8ano 6i3yanizyéamu poodCceHy HeOOCmamHicms
cXpeujeHux 36’130k AK 6 I1301b08aHIll opmi, max i 6 NOEOHAH-
HI 3 IHUWUMU 8POONCEHUMU 8A0AMU POZGUMKY HUNCHIX KIHYIBOK.
Mema. Bueuumu napamempu MIidC8UPOCMKOBOI AMKU cme-
HO60T KicmKu 6 dimell pi3HOT 6iK060I Kameeopii 3i cmadiibHu-
MUu/HecmabiTbHUMU KONIHHUMU CY2l1o0aMu 3 8POOICEHUX 640
PO3BUMKY HUNCHIX KIHYIBOK 3a OONOMO2010 IHCMPYMEHMANb-
HUX memooie sizyanizayii. Memoou. IIposedeno npocnexmughe
oiacnocmuune odocniodcennss 359 rxoninnux cyenobie 217 Oi-
metl, AKI NPOXOOUNU NIKY8AHHA 6 KAIHIYi ouma4oi opmoneoii 3
2019 no 2022 pix, i3 pempocnexmusHow KOHMPOAbHOIO 2PYHOI0
(2010-2021 pp). ¥V O0ocnioscenni 83aau yuacms Oimu 8ikom 6i0
2 00 18 poxis, sk 6e3 namonoeii HUMNCHIX KiHYIBOK, MAx i 3 ypo-
OoiceHuMU 8adamu po3sumky yiei nokanizayii. /liaenocmyeanus
BUKOHYBANU HA PEeHMeeHOo2paDIuHill | (PIIOOPOCKONIYHIN Ccuc-
memi OPERA T90cex. Pesynomamu. ¥V docniodcenni npuiinsiu
yuacmo 217 nayienmie, 3 Hux 105 nayiecumis 6e3 namonoeii koninu-
Hux cyenobie ma 112 i3 ypooscenumu 6a0amu po36UMKY HUICHIX
Kinyieox. TlopigHsanHsA MOYHOCMI NOKA3HUKIG PEHMEEHON02IUHOT
0iazHOCMUKY 6UKOHAHO 3 00NOMO2010 t-kpumepiio Cmbiodenma
3 pe3ynbmamamy KOMn' omepHux i MazHimHo-pe3oHaHCcHUx mo-
Moepaghiunux 0ocaiodicens, AKi NOKA3aiu 6i0CYMHICMb cma-
MUCTUYHO 3HAYYWOI PISHUYT 8 Pe3yNbmamax O00CHiONCeHH.
Taxoorc nposedero OiacHOCMUYHUL AHANI3 ONA 3HAXOONCEHHS
3AKOHOMIPHOCMI PO3GUMKY KOMIHHUX CY2100i8 | 8UABNIeHHs Na-
pamempia penmeenon02iuHoi HOpMU POZGUMKY MINCEUPOCIKO-
601 AMKU cme2H0801 KicmKu y 0imetl pI3HUX 8IKOGUX Kame2opill.
Bucnoesxu. Buxopucmogyiouu pesynemamu incmpymeHmanibHux
00CI0MHCEHb OVII0 BUABLEHO NAPAMEMPU MIKHCEUPOCIKOBOI AMKU
cme2Ho801 Kicmku 6 dimetl pi3HOT 8iK080T kame2opii 31 cmabin-
HUMU MAa HeCMaOINbHUMU KOTTHHUMU CY2I00aMU 30 BPOOACEHUX
640 PO3BUMKY HUMCHIX KINYigoK. Pe3ynomamu docnioxcenns 0o-
yinvHo epaxosysami Oisi OiAeHOCMUKY 8POONHCEHUX 800 KONIH-
HUX cyenoois.

KurouoBi cioBa. Kominuuii cyrino0, ypomkeHi BaJu HIDKHBOI KiHIIBKH, PEHTTEHOMETpisl, HECTaOIIbHICTh

KOJIIHHOTO CyTiio0a

© Axywrxin €. 10., Xmusos C. O., 3namnix P. B., 2024
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Beryn

3rigHO 3 miTepaTyporo peHTreHorpadiss Moxe
OTIOCEPENKOBAHO Bi3yasli3yBaTH BPODKEHY HEIOC-
TAaTHICTh CXPEHICHUX 3B’A30K, sSKa 3yCTPIUuaeThCs
0,017 Ha 1 000 HOBOHAPOIKEHUX 1 TPOSBISAETHCS K
B 130J1b0BaHil GopMi, TaKk i B IOEJHAHHI 3 IHIIUMH
BPODKCHUMH BaJaMU PO3BUTKY HIDKHIX KiHITIBOK
(BBPHK) (¢ibynsipaa remimenisi, BpOaKeHe BKOPO-
YeHe CTErHo i iH.) [1, 2]. BukopuctaHHs peHTIeHOT-
padii Moxke OyTm KOpuCHUM st nudepeHmiitnol
MIaTHOCTUKH HECTaOITBbHOCTI KOJIHHOTO CcyTrioba
(HKC) micnst TpaBMm, a TaKoXk JIsl BHOOPY MOAAITBIIOL
TaKTUKH TiJ] 9ac TUTAHYBaHHS JIIKYBaHHS Ta KOPEKIIil
BBPHK y nmiteii. D. Paley 3i criiBaBT. [3] 3a3Ha4wim,
10 Y TAITI€HTIB 13 TAKUMH BaJaMH MMOTPIOHO Bpaxo-
BYBaTH JIOBIOTPUBAJICTh, €TAIHICTh JIKYBaHHS Ta
Te, 10 Ha MOYATKY JIIKyBaHHSI KJIIHIYHO Ta CUMIITO-
matnuyHo HKC depes nedinur cxpenieHux 3B’S30K
MOJKe Ha ce0e He 3BepTaTH yBard, a BUSBHUTHCS BKe
i yac Kopekiii aedopmaiiii KiHIIIBKH 3a PaxyHOK
JiecTaOiizallii KOMIIEHCATOPHUX MEXaHi3MiB 1 30171b-
IIICHHS HABaHTa)KeHHsI Ha KiHIIIBKY [4, 5].

OmHuM 13 HAYKOBIIIB, IO BCE JK TaKW MPHUIIINB
upomy yBary, 0y H. M. Manner 3i cniBaBT. [6], sKi
y CBOEMY JIOCIIJKCHHI JOBEIH MPSIMUH 3B 130K MiX
3MiHOKO (OPMHU MIKBHPOCTKOBOi SIMKH CTETHOBOL
kictku (MSICK) Ta medimuToM CXpemeHnx 3B’S30K
BUKOPUCTOBYIOUM PEHTreHOrpadito W apTpocKomiy-
Huii koHTpoib. J. L. Walker 3i cmiBaBT. [7] moci-
mxyroun HKC 3a ¢ibynspaoi remimenii BUSBUIH 3a-
KOHOMIPHICTh y HEIOPO3BUHEHHI MiKXBHPOCTKOBOTO
I IBUIIICHHS BEJIMKOTIOMIJIKOBOT KICTKU B pasi jaedi-
OUTY CXPEUICHHX 3B’I30K. 3rajaHi poOOTH MaroTh
HAYKOBY 3HAYUMICTh, aJie BOJHOYAC MaJIe IIPaKTHIHE
BUKOPUCTAHHS, Yepe3 Te, 0 PEHTTEHOIOT9HI TTapa-
METpPHU JOCIIJIKYBAIHCh y JIiTeH 13 3aBeplieHuM abo
Maiike 3aBepIICHHM POCTOM. 3a3BUyaii y JiTeparypi
HE BKa3aHO IMapaMeTpH BiKOBOI HOPMHU JIJIs IiTEH pi3-
HHUX BIKOBHX KaTETopii, IKi MO>kHa OyJI0 O BUKOPHC-
TOBYBAaTH B KJIIHIUHIN TMpaKTHIII [Tl TUepeHITiitHOT
niarnoctukun HKC micast TpaBm abo mif yac ruiany-
BaHHS JIiKyBaHHA JiTeit 3 BBPHK.

Mema: BWBYUTH TapaMeTpH MIKBHPOCTKOBOI
MKW CTETHOBOI KIiCTKH B JIiT€H pi3HOT BIKOBOTO Ka-
Teropii 31 370poBUMHU (CTaOLTEHUMH) Ta HECTAOITb-
HUMH KOJIHHUMHU CyTiio0aMu 3a BPOIKCHHUX Bajl
PO3BUTKY HIKHIX KIHITIBOK 32 JOMOMOTOI0 iHCTPY-
MEHTAJbHUX METOJIIB Bi3yasi3ailii.

MarepiaJ i MmeToau

Ha 6a3i IV «IIIXC im. mpod. M. I. Curen-
ka HAMH Vxpainny», micisi cXBaJeHHS KOMITETY
3 6ioetuku (mportokon Ne 17 Bix 26.11.2019 p.) mpo-

BEJICHO MPOCHEKTUBHE JIarHOCTUYHE JIOCIIIJIKESHH I
359 xonmiHHUX cyra00iB 217 miTel, sSIKi MPOXOIUIH
JMiKyBaHHS B KJiHILI auTs4oi opronenii 3 2019 mo
2022 pik, Ta 3 peTPOCHEKTUBHOI KOHTPOIBHOI I'Py-
moro (20102021 pp).

VY nmocmiJKeHHI B3SUIM Yy4YacTh JITH BIKOM Bijg 2
1o 18 pokiB, sk 6€3 MaToJIOT11 HIKHIX KiHIIBOK, TaK
i 3 BBPHK. VYci nanientn (abo iXHi nmpeacTaBHUKN)
Ny iHPOPMOBaHY 3ro/ly Ha y4acTh Y JIOCIIIKEHHI.

Hiteit posxinunu Ha 1Bi koroptu. Jo mepmioi
BKJTFOUIIIH OCi0 BiJ 2 710 18 pokiB, SKi 3HAXOUIUCH
Ha J[iarHOCTH1 a0 JIIKyBaHHI B YCTaHOBI HA MOMEHT
nocmikenss. [1anienTiB i3 miel KOropTH PO3ALTHIN
Ha aBi rpynu. llepmy cknanu xBopi Oe3 martosorii
HIDKHIX KiHIIBOK, npyry — nitu 3 BBPHK. Li rpymu
po3ainmm Ha 6 MATPYT 3a BiKOM (BIKOBY T'paIaIliro
BuOpamnu 3a Cagod’eBoro [8]), xe | rpyma ckmamamacs
3 marieHTiB Bix 2 1o 3 pokis, II — 3,5-5, [Il — 6-7,
IV — 8-11, V — 12-14 pokis, VI — 15-18. Im Bu-
KOHYBAJIOCS KJIIHIUHE JOCIKeHHsI Ha CTa0lIbHICTh
KC (tect JlaxmaHa Ta BHCYBHOI LIYyXJsJ{) Ta IO-
Janblly peHTreHorpadito B mpoekii ToHest. XBOPHX
pO3TaloByBaau 3a MeToauKow XonMoOnana [9], ska
HE IPUBOIUTH JI0 IPOEKIIHHNX CIIOTBOPEHb (puc. 1).

Jo apyroi xoropTu BigHECHH TAIIEHTIB Big 2 10
18 poKiB, sIKi MPOXOMUIIN JTiIKyBaHHS Y BijinerHi 3 2010
o 2021 pp., i B icTOpii SIKUX 30€eperiTics: KOMIT I0TEPHI
tomorpadiuni (KT) abo MarxiTHO-pe30HaHCHI TOMO-
rpagiuni (MPT) nocnijpkeHHsST KOJIHHHUX CYTJIOOIB.
PozpinenHst Ha TPynu Ta MATPYNU MPOBOIWIN aHa-
JIOTiYHO Tepiiit koropti. Ha mouatky mocimimkeHHs
MJIaHyBaJIOCsS BUKOPHCTOBYBATH IJISI BHMIipIOBAaHHS
napameTpiB MSCK 3a MeTonukoro 3amporoHOBaHOIO
Manner 3i criiBaBr. [6, 10], sika BU3Ha4Yana BUCOTY SIMKH
BiJl CyrsI000BOi IIUTMHU JI0 BEPIIWHHU KYIIONa Ta IIId-
PUHY SIMKH i AUCTAJBHOTO BiJUAITY CTETHA Mapaliesib-
HO CYTJIOOOBIH IITUTHHI Ha PiBHI T AKOIIHHOT OOPO3HHU.
ITix gac mpoBeneHHS aHaTI3y PEe3yJbTaTiB PEHTTEHO-
JIOTTYHUX JOCHIJIKEHb MU 3ITKHYJIHCS 3 MPOOJIEMOLO,
siKa ToJIsirajia B TOMY, 10 y aiTed monoamie 10 pokis
iIKOIiHHAa OOpo3Ha He Bi3yasizyBanacs. s craH-
JapTu3aiii Bcix BIKOBHX TPYIl MU 3MiHHJIM METOIAMKY
PO3paxyHKy, B SIKii BHCOTY BUMIPIOBAJH SIK BKa3aHO
BUILIE, & MIPUHY TUCTAJIBHOIO BiAILTY CTETHOBOI KiCT-
ku Ta MSICK Ha piBHI CyryI000BO1 IIiJTMHH, BOAHOYAC,
3a He0OX1HOCTI, MTPOIOBKYBAJIH JIIHIFO SIMKH T10 BHYT-
PITITHIF TTOBEPXHi JIATePaIbHOTO BUPOCTKY.

Jly1s1 IOPiBHSIHHS Ta BUBEICHHS TTapaMeTPiB HOPMHU
OyJI0 BBEACHO MOKAa3HUKH TapaMeTpiB, TOOTO CITiBBi/-
HomeHHs mupuan MSICK 1o mmprHu BUPOCTKIB CTer-
HOBOI KICTKH (iHJEKC A), CIiBBiJHOIICHHS HIMPUHU
BupoctkiB Ha mmpuny MSACK (inzekc B), criBBigHO-
menHs mupuHy Ha Brcoty MSICK (inmekc C) (puc. 2).
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Puc. 1. BuxonanHns pentrenorpadii B nmpoexuii ToHens (po3-
TanryBaHHs 3a Xo1M01a10M)

Tabauys 1
Po3noaijieHHs yYacHUKIB J10CTiAskeHHS 32 BikoM

Puc. 2. Cxemarnune 300pa)keHHs 1HIEKCIB apaMeTpiB y AiTei
13 pI3HUMU NATOJIOT1SIMH KOJIHHOTO CyTiIo0a

Tabauys 2
Po3noaisienHs nanieHTiB pi3HUX BiKOBUX rpyn
3a MaToJIOTiIMU KOJIHHUX CYIJI00iB

Ipyna I xoropra 11 koropra
(poxm) (6e3 marosorii KC) (i3 BBPHK) I'pyna I koropra 11 koropra
KLTBKICTE (poku) (6e3 matounorii KC) (i3 BBPHK)
namienTis KC HamienTin KC nanieHTis crabinbunii | HecTabimbHMil
1(2-3) 15 20 11 19 1(2-3) 10 5 5
IT (3,5-5) 6 11 12 20 II (3,5-5) 10 10 1
III (6-7) 7 13 12 21 T (6-7) 10 9 2
IV (8-11) 30 47 31 58 IV (8-11) 20 17 9
V (12-14) 21 31 18 35 V (12-14) 14 1 1
VI (15-18) 26 38 28 46 VI (15-18) 20 20 3
VYeworo 105 160 112 199 VYeworo 84 72 21

JiarHoctyBasibHM aHani3 OyJl0 BHKOHAaHO Ha
peHTreHorpadiuHii i QIOOPOCKONiYHIN cHucTeMi
OPERA T90cex (General Medical Merate S. p. a.,
Italy), mocBimueHum mikapeM-peHTTeHONIOroM. Bu-
MIpIOBaHHS BHKOHAHO B mporpamax: Myrian®,
RadiAnt® AutoCAD2021®. Po3paxynku Ta rpadi-
k1 — B niporpami Excel®.

Jlnst BUSIBICHHSI TOYHOCT1 Pe3yNbTaTiB PEHTIEH-
JIarHOCTHKH MPOBEICHO MOPIBHSIHHS 32 JOMOMOTOIO
t-xputepito CteiogenTa 3a pezynsraramu KT i MPT
JOCIT1IKCHb.

Pe3yabraTtn

VY BuBUeHHI OyJ0 3a1issHO 217 maIfieHTiB, i3 HUX
105 xBopux 6e3 matonorii KC Ta 112 i3 BBPHK,
pO3MOIICHHs 3a BIKOBUMH TpylaMH BKa3aHO
B TalI. 1.

Kniniaao mpoanamnizoBano 90 (180 KC) mireit
1 IPOBEACHO PEHTTEHOJOTIUHE AocHimkeHHs 90 ma-
uienti (177 KC) (Taba. 2).

Bupueno pesynsratun 84 (119 KC) KT nmocini-
mokeHb, 3 skux 64 KC 0e3 maronorii ta 55 — i3

BBPHK. I3 BuOipku mami€eHTiB i3 BpOI)KEHUMH Ba-
JlaMU PO3BUTKY HWXKHIX KiHIIBOK 6 manu HKC Ta
MIEPEHECITH XIpypriuHe JiKyBaHHS 3 IIbOTO IPUBOY.

[IpoanamnizoBano pesynsratu 42 (42 KC) MPT pe-
3ynbTariB, 3 skux 20 KC 6e3 BpoaxeHoi marosorii ta
22 i3 BBPHK, cepen sikux 9 B anamuesi mainun HKC
1 IepeHecu XipypriuHe JiKyBaHHS 3 I[bOTO IPHBO/Y.

7151 OCBITIICHHS YHCIIOBUX MTapaMeTPiB 1 BUBUCH-
HS pe3yJbTaTiB OTPUMAHUX 1HJEKCIB y JiTeH 31 cTa-
oineHuMu KC 3a pi3HUX BUIIB 1HCTPYMEHTAJIBHUX
JOCTI)KeHb CTBOPEHO TMOPIBHSIBHI Tpadiku, Ha
SIKUX 3icTaByieHo iHaekcu A (puc. 3), B (puc. 4), C
(puc. 5).

Pesynbratn crarucTudHOi OOpOOKM Bapialiii-
Horo psixy mapametpiB ctabinpHoro KC nHaBeneHo
B Ta0n. 3—-6.

[opiBHSIHHSI TMapaMeTpiB OTPHUMAHHUX 1HJEKCIB
y miteit 31 crabinmpanMu KC Ta HKC 3a BBPHK HaBe-
neHo B rpadikax mopiBHAHHS: A (puc. 6), B (puc. 7),
C (puc. 8).



