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Bone fractures are a public health problem worldwide and represent a serious economic burden. Recent studies
have shown that the association between obesity and fracture risk varies by gender and degree of obesity. Some
health disorders, such as type 2 diabetes, increase the risk of fractures. The association of decreased BMD in patients
with high BMI with the frequency and location of fractures has been determined. Obesity is associated with a chronic
inflammatory state, and metabolic factors such as increased insulin resistance and hyperglycaemia, which are com-
mon in obese patients, can make patients susceptible to infections. Prolonged mobility restriction due to bed rest in
obese patients is more likely to lead to exacerbation of obstructive airway disease, pneumonia and sepsis.

Obese patients have a higher incidence of fractures of the lower leg and ankle bones. Recent studies have shown
that obesity has an impact on BMD, especially in the presence of diabetes. Particular attention should be paid to
patients in the older age group, as the presence of comorbidities and metabolic changes can be complicating factors

in the treatment of fractures.
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Connection of the publication with planned re-
search works.

The research was carried out within the framework
of the research project “To study the mechanisms of
formation of immobilisation contractures and to in-
vestigate the effect of low-frequency vibration on the
restoration of joint function”, state registration number
0121U111555.

Introduction.

Bone fractures are a public health problem world-
wide and represent a serious economic burden [1].
In 2019, there were 178 million new fractures (an in-
crease of 33.4% since 1990), 455 million common cases
of acute or isolated fracture symptoms (an increase of
70.1% since 1990), and 25.8 million people continued to
live with a fracture-related disability (an increase of 3%
since 1990). Fractures of the lower leg, kneecap, tibia
or fibula, or ankle were the most common and burden-
some fractures in 2019 [2].

In recent years, there has been a trend towards an
increase in body weight among people of all age groups.
According to the World Health Organisation (WHO),
obesity is an abnormal or excessive accumulation of fat
that can impair health. Body mass index (BMI) is widely
used as a benchmark. The WHO states that obesity is
defined as a BMI>30.0 and reports that in 2016, over 1.9
billion adults aged 18 years and older were overweight
(BMI1225). Of these, more than 650 million were obese,
and worldwide obesity has almost tripled since 1975
[3]. It is estimated that by 2030, 57.8% of older people
will be overweight or obese [4].

Obesity is a growing social problem that is leading
to significant efforts by healthcare systems around the
world to avoid the serious health consequences it can
have.

The aim of the study.

Based on the analysis of modern medical literature,
to determine the current understanding of the frequen-

cy and location of fractures in overweight patients and
identify the leading causes of fractures associated with
changes in bone density, age, gender and comorbidities.

Object and research methods.

An analysis of specialised literature from scientific
databases was conducted: Cochrane Library, Scopus,
National Library of Medicine — National Institutes of
Health, ReLAB-HS Rehabilitation Resources Repository.
Ninety articles were reviewed, of which 40 were select-
ed that, in our opinion, reflect the aim of the study.

Main part.

The femur is the strongest limb bone that bears the
body’s weight.

According to Weiss RJ and colleagues [5], femur
fractures were caused by “..two main mechanisms of
trauma ... falls on a level ground (50%) and motor ve-
hicle accidents (17%). A significant number of fractures
occurred in elderly patients after low-energy trauma”.
With the progress of social modernisation, the inci-
dence of femoral diaphysis fractures has increased dra-
matically in about five years.

The association of body mass index and waist cir-
cumference with fractures. For a long time, obesity was
thought to help protect against fractures. It is because
the mechanical stress on bones, which increases with
body weight, contributes to an increase in bone mineral
density, an important determinant of bone strength.
However, recent studies have shown that the associa-
tion between obesity and fracture risk varies by gender
and the definition of obesity used (body mass index
[BMI] versus waist circumference [WC]). Researchers
have shown that for every 5 cm increase in waist circum-
ference, the risk of fracture anywhere was 3% higher,
and the risk of distal lower limb fracture was 7% higher.
The association between waist circumference and ankle
fractures was particularly strong.

A study by Turcotte A and colleagues [6] presented
at the European Congress on Obesity 2022 found that
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obese and overweight women, especially those with
a large waist circumference (WC), are more prone to
fractures than women of average weight. However, in
men, being underweight rather than overweight is more
often associated with a higher risk of bone fractures. In
women, a higher BMI was associated with a higher risk
of distal lower extremity fractures. Compared to women
with a BMI of 25 kg/m?, women with a BMI of 27.5-40
kg/m? showed a higher risk of distal lower extremity
fractures. The increase in risk increases linearly from 5%
in those with a BMI of 27.5 kg/m? to 40% in those with
a BMI of 40 kg/m2. In men, increasing BMI and WC were
not significantly associated with fractures. However,
men with a BMI of <17.5 kg/m? were twice as likely to
have a distal upper limb fracture as men with a BMI of
25 kg/m?2.

Obesity and bone density. It is believed that over-
weight people have higher bone density than people
of average build. Rinonapoli G and colleagues [7] sys-
tematically reviewed the literature on the relationship
between obesity and bone mineral density (BMD) in
children and adults. The study found that increased BMI
leads to a higher BMD, but this does not protect against
the risk of fractures [8]. This phenomenon was called
the “obesity paradox” [9]. This study concluded that
obese subjects have a higher risk of fracture than peo-
ple of average weight. The higher risk of fractures is due
to numerous factors. In this article, we focus on analys-
ing the impact of obesity and overweight on fractures.
Obesity is considered a hazardous condition for both
men and women because of the potentially serious con-
sequences for many systems, including the skeleton.

In the 1990s and early 2000s, some studies that
demonstrated a positive association between BMI and
BMD were published [10, 11]. But later, studies began
to appear in which the link between high BMI and lower
fracture risk did not seem so sure. In a meta-analysis,
Pifar-Gutierrez A and colleagues [12] cited studies in
which the association of reduced fractures in obese
people was not confirmed when BMD was considered.
Meta-analyses [13] on the incidence of diaphyseal frac-
tures in large cohorts revealed a relationship between
a decrease in BMD in patients with high BMI and the
incidence and location of fractures. Osteoporotic chang-
es are observed in 20.8% of obese people and 33.6%
of overweight people, which is significantly lower than
in people with normal and underweight — 47.0% and
67.1%, respectively [14].

One of the pathophysiological mechanisms linking
obesity to an increased risk of fractures is 25-hydroxyvi-
tamin D deficiency and, as a result, the development of
secondary hyperparathyroidism, which is more com-
mon in obese patients. It is known that this is associated
with an increased risk of BMD loss in cortical bone and,
accordingly, an increase in the incidence of long bone
fractures [15].

Obesity directly impacts image acquisition, includ-
ing in the study of bone density using dual-energy X-ray
absorptiometry (DXA). Therefore, according to the ex-
perience of international practice, high-resolution pe-
ripheral quantitative computed tomography (HRpQCT)
is indicated for obese patients, although according to
experts, this technique is less common.

According to visual methods, obese patients have
higher BMD than those with normal BMI [16]. How-

ever, the bone size in the tibia and radius measured
by this technique does not increase relative to normal
weight patients, unlike the hip region [17]. It contradicts
the theory that mechanical overload in obese patients
would increase bone formation. That is, despite rela-
tively normal BMD, bone strength cannot withstand
excessive body weight.

Paradoxically, obesity and type 2 diabetes mellitus
are also positively associated with BMD. Type 2 diabetes
mellitus causes a decrease in cortical thickness and vol-
ume with increased cortical porosity [18].

Obese patients have reduced markers of bone re-
modelling, and this difference is more significant in
markers of bone resorption than in markers of bone for-
mation [19].

All these factors explain the fact of a significant num-
ber of diaphyseal fractures in obese patients.

Features of age-related muscle changes in over-
weight patients. With age, a person experiences a grad-
ual loss of muscle mass (sarcopenia). Between the ages
of 24 and 50, 10% of muscle mass is lost, followed by
a 30% loss between the ages of 50 and 80, with an an-
nual decrease of 1% in the fifth decade of life [20]. The
prevalence of muscle wasting (dynapenia) is estimated
to be 5-13% in patients aged 60-70 years, rising to 50%
in patients aged 80 years and older. It is more common
in patients with metabolic and chronic diseases [21].

In older people, falls are often associated with de-
creased muscle strength. With age, muscle strength de-
creases faster than muscle mass. Because this decline
is only partially explained by muscle mass, the concept
of dynapenia has been defined as a separate condition
[22]. Sarcopenic abdominal obesity refers to the com-
bination of low muscle strength and obesity, which
is estimated to affect 3.6% to 23.4% of older adults
[23, 24]. The prevalence is closer to ~10% in large and
population-based studies. There is a bidirectional rela-
tionship between obesity and loss of muscle mass and
strength: obesity can exacerbate the loss of muscle
mass and strength (e.g., through the secretion of pro-
inflammatory cytokines), while weakened muscles can
exacerbate weight gain with impaired ability to perform
physical activity [25]. Loss of muscle mass and strength
and obesity are associated with a greater risk of falls
[26], with reports of a synergistic effect on fall risk [23].
Whereas dynapenia is associated with a higher risk of
all fractures [27], obesity is more strongly related to the
risk of fractures at a specific site [13] (humerus, lower
leg and ankle).

According to Dowling L and colleagues [28], there is
a link between fractures and loss of muscle mass and
strength in people with high BMI. Compared to the nor-
mal weight group, overweight and obesity were asso-
ciated with a higher risk of ankle, lower leg and proxi-
mal humerus fractures. The risk estimate for obese (OR
2.08; 95% Cl: 1.39-3.11) and sarcopenic obese (OR 2.78;
95% Cl: 1.77-4.37) was significantly higher than the risk
of fracture in patients with normal weight and without
dynapenia. Thus, according to the authors, obesity and
dynapenia have individual and independent negative
associations with lower extremity fracture.

The combined effects of age, health, comorbidities
and other competing events, such as higher mortality,
are superimposed on obesity. Some of the health condi-
tions commonly associated with obesity, such as type 2
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diabetes mellitus (T2DM), increase the risk of hip [29],
proximal humerus, ankle and upper parts of lower leg
fracture [30].

Complications of surgical treatment associated
with patient weight and comorbidities. Burrus M.T. and
colleagues [31] conducted a study among patients who
underwent surgical treatment of tibial diaphysis frac-
ture by open reduction and internal fixation (plate) and
intramedullary fixation procedure, in which the number
of complications was compared among obese and non-
obese patients. Of the 14638 patients who underwent
surgical treatment of tibial diaphyseal fractures, 4,425
(30.2%) underwent open reduction, and 10,213 (69.8%)
underwent intramedullary fixation. A total of 1,091
patients (7.4%) were obese, and 820 (5.6%) were mor-
bidly obese (BMI>35). In each surgical group, obesity
and morbid obesity were associated with a significant
increase in the incidence of various medical complica-
tions: venous thromboembolism, infection, implant re-
moval procedures, and nonunion.

Obesity has been associated with nonunion of the
humerus, femur and tibia in several studies [32]. In a
large database study of over 309,000 fracture patients,
obesity was a risk factor for nonunion with an odds ratio
of RR=1.19, so the effect seemed modest [33]. The in-
creased risk associated with obesity can be explained to
some extent by the difficulty in achieving an appropriate
strain environment for fracture healing with nonopera-
tive treatment in obese patients when it is difficult to
achieve adequate fracture immobilisation. However,
there is increasing recognition of the metabolic changes
associated with obesity that may affect fracture healing.
These include decreased osteoblast differentiation and
bone formation, increased tissue proinflammatory cyto-
kines that promote osteoclast activity and bone resorp-
tion, and decreased intestinal calcium absorption, thus
reducing the availability of calcium for bone formation
[34]. It is possible that obesity affects the normal ho-
meostasis of bone metabolism and fracture healing, but
this relationship is complex and remains incompletely
understood [35].

BMI has been found to be associated with superfi-
cial infections. In a national prospective cohort study in-
volving 159,720 patients, obesity was associated with a
1.1-4.4-fold increase in the development of a superficial
infection compared to average weight [36]. The reasons
for this are multifactorial. Obesity is associated with a
chronic inflammatory state, and metabolic factors such
as increased insulin resistance and hyperglycaemia,
which are common in obese patients, can make patients
susceptible to infections [37]. Obese patients may have
different patterns of injury [38], coupled with prolonged
recovery and immobility after injury. Due to difficulties
with peripheral venous access, they are more likely to
have central nutrition systems inserted for a more ex-
tended period [39]. Prolonged restriction of mobility
due to bed rest in obese patients more often leads to
exacerbation of obstructive airway disease, pneumonia
and sepsis, and up to 60% of morbidly obese patients
require mechanical ventilation.

Moreover, mechanical factors can increase the rate
of superficial infection. These include increased local
trauma to the surgical site due to increased tissue re-
traction and adipose tissue content, prolonged surgery,
and decreased perioperative tissue oxygenation [40].

A literature analysis of the prevalence of fractures in
overweight and obese people revealed a trend towards
a significant prevalence of fractures of the long bones
of the lower extremities. The analysis showed that for
each 5 cm increase in waist circumference, the risk of
fracture anywhere was 3% higher, and the risk of distal
lower limb fracture was 7% higher. Ankle and lower leg
fractures are more common in obese patients.

Among the complicating factors in the treatment of
overweight patients are the presence of comorbidities,
age and gender. It is believed that obese people have
higher bone mineral density. However, recent studies
have shown that, firstly, in obese people, the size of long
bones and cortical density do not change compared to
people with average weight, so the existing bone den-
sity is often unable to support the extra weight, and
secondly, comorbidities such as type 2 diabetes lead to
a decrease in markers of bone remodelling, with an in-
crease in resorption markers, which reduces bone den-
sity.

With age, people lose muscle mass and strength,
which leads to an increase in the frequency of falls. In
overweight patients, muscle mass and strength loss
is often accelerated due to restricted physical activ-
ity. Given that obese patients often have poor balance,
along with a decrease in muscle strength, it leads to an
increase in the frequency of falls and, consequently,
fractures.

In women, the risk of distal lower extremity fractures
increases with body weight and reaches 40% with a BMI
of more than 40 kg/m?2. In men, no association between
fractures and body weight was found.

Obese patients often have comorbidities that can
become a complicating factor in any surgical interven-
tion, and orthopaedic surgery is no exception. Excess
weight, namely a large volume of soft tissues in the
limb, interferes with the normal consolidation of bone
fragments during external fixation, and surgical tactics
are often accompanied by complications due to meta-
bolic changes associated with obesity, which can affect
the healing of fractures and surgical wounds.

Conclusions.

Patients with obesity have certain features regarding
the frequency and causes of long bone fractures. It has
been noted that they have more frequent fractures of
the lower leg and ankle. Contrary to the conventional
wisdom that overweight patients have higher bone den-
sity, recent studies have shown that obesity has a nega-
tive impact on BMD, especially in the presence of diabe-
tes. Older patients experience a loss of muscle strength,
which leads to an increase in falls, and this phenomenon
is accelerated in obese people.

Particular attention should be paid to obese patients
of the older age group, as the presence of comorbidities
and metabolic diseases can become complicating fac-
tors in the treatment of fractures.

Prospects for further research.

The literature review is part of a study of the choice
of treatment tactics for obese patients with diaphyseal
fractures of the lower leg. Given that there is currently
no systematic data on the choice of fracture fixation
types and surgical tactics in such patients, the knowl-
edge received from this review will form the basis of an
algorithm for treating fractures in overweight and obese
patients.
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Mepenomu Kicmok € npobsaemoro 0XopoHU 300p08°sl 8 yCbOMy €8imi ma cmaHoeaMb ceplio3HUli eKoHOMIYHU
msazap. OCMaHHI 00CNiIOMEHHA OKA3aAU, W0 38°S30K MIHC OMCUPIHHAM i PU3UKOM nepesnomie 3MiHHOEMbCA
3a71exHo 8i0 cmami ma cmyneHs oxupiHHA. [eaki po3nadu 300pos’s, maki Ak diabem 2 muny, nidsuuwyrome
PU3UK nepenomis. BusHauyeHo 38°’A30K 3HUMeHHA MLLKT y nauieHmie 3 aucokum IMT Ha yacmomy ma sA10Kanizauyito
nepesiomia. OXUPIHHA N08’A3aHE 3 XPOHIYHUM 3aMnas6HUM CMAHOM, a MemaboniyHi pakmopu, maki aK nidsuweHa
pe3ucmeHmMHicme 00 iHCyniHy ma 2inepenikemis, XapakmepHi 045 NayieHmMis i3 OXCUPIHHAM, MOXYymb 3pobumu
nauyieHmie yymsausumu 00 iHekyili. Tpusane obMeHeHHs pyxnueocmi 8 HACMIOOK NiHKOBO20 Perumy y myyHuUx
nauyieHmie yacmiwe npu3so0ums 00 3020CMpPeHHA 06CMPYKMUBHUX 3aX80PHBAHb OUXAAbHUX W/AXi8, MHEe8MOHIi
ma cencuc.

Y nayieHmis 3 OXUPIHHAM Yacmiwe crnocmepicaromsca rnepesomMmu Kicmok 20MinKU ma wukonomeu. OCmaHHi
00cni0nceHHs 008enu, W0 OXUPIHHA 8MAUBAE HA 3mMeHuWeHHA MILLKT, ocobauso npu HaseHocmi diabemy. Ocobnusy
yeazy mpeba npudinamu nauieHmam cmapwoi 8ikogoi2pynu, HAS8HICMb CyrnymHix 3aX80PH8AHb Ma MemabosniyHUX
3MIH MOXYMb cMamu YCKAAOHOYUMU haKMopamu MiKy8aHHA nepesnomis.

Knro4oei cnoea: oxcupiHHs, diabem, nepeanomu 0082ux KiCMOK, MiHepasabHi WinbHicms KiCMKo80i MKAHUHU.

38’A30K ny6niKauii 3 n1aHOBMMWU HAayKOBO-A0CIA-
HUMU poboTamu.

[ocniarkeHHs 6ynum BUKOHaHi B pamkax HAP «BuBum-
TM MeXxaHi3mn GopmyBaHHA iIMMODBINI3aLiHUX KOHTP-
aKTyp i 4OCNIANTM BNIMB HU3bKOYACTOTHOI Bibpauyi Ha
BiflHOBNEHHA QYHKLIT cyrnobiB», HOMep AepKaBHOI pe-
ecTpauii 0121U111555.

Bctyn.

Mepenomu KicTok € Npobemoto OXOPOHU 340p0B’A
B YCbOMY CBIiTi Ta CTAHOBAATb CEPNO3HUI EKOHOMIYHWI
Tarap [1]. Y 2019 poui 6yno 178 minbiioHiB HOBUX Nepe-
nomis (36inbleHHaA Ha 33,4% nopisHAaHO 3 1990 pokom),
455 minbiOoHIB NoWMpeHnx BMNaaKiB roctpux abo Big-
AiNeHUX CUMNTOMIB nepenomis (36inblieHHa Ha 70,1%
3 1990 p.) i 25,8 minbioHIB OCi6 NPOAOBKYBANU KUTU
3 iHBaNigHICTIO B HaCifOK nepenomis (36inblueHHs Ha
3% 3 1990 p.). Mepenomm rominKkM KONiHHOI Yalleyku,
BEJ/IMKOTOMI/IKOBOT abo MasloroMi/IKoBOi KiCTKM abo wm-
KOMIOTKM By HAMNOLWMPEHILLIMM | OBTANXKANBUM Nepe-
nomom y 2019 poui [2].

B ocTaHHi poKM NpocTexKyeTbca TeHAeHLiA A0 36inb-
WEeHHA Macu Tina y Atogen Bcix BiKosBux rpyn. 3rig-
HO 3 BM3HAYeHHAM BcecBiTHbOI OpraHi3auii OXOpOoHM
3popos’a (BOO3), 0XUpiHHA — Le HeHopmanbHe abo
HagMipHE HAKOMWYEHHA XUPY, AKE MOXKe MOripLnTK
340poB’a. IHgeKe macu Tina (IMT) noBclogHO BUKOpUC-
TOBYETbCA AK €Ta/IOHHUI MOKasHWK. BOO3 cTBepaKyeE,
LLLO OXMPIHHA BU3Ha4Ya€eTbeA AK IMT230,0, i noBigomnse,
wo B 2016 poui noHag 1,9 minbapaa Aopocnunx nogen
BiKOM BiZ 18 poKiB Manu Hagauwkosy Bary (IMT > 25).
3 HUX NoHag 650 MiNbIMOHIB CTPAXKAAIN OXKUPIHHAM, a
B YCbOMY CBiTi OXKMPIHHA 3p0OC/I0 Maike BTpuYi 3 1975
poky [3]. Mepenbayaetbecs, wo ao 2030 poky 57,8%
Noaen NoxXmnoro BiKy byayTb mMaTuv Hag MLLKOBY Bary
a60 OXKUpiHHA [4].

OKMPiHHA € 3POCTalOYO0 CoLiasibHO Npobaemoto,
O NPU3BOAUTbL A0 3HAYHUX 3YCU/Ib CUCTEM OXOPOHMU

3[,0pOB’A B YCbOMY CBITi, LLO6 YHUKHYTN CEPIO3HMX Ha-
cniakie, AKi BOHO MOXKe MaTu 414 340p0B’A.

MeTa gocnigKeHHs.

3a AaHMMM aHanily cy4yacHOi MeAM4YHOI niTepaty-
pU BM3HAYUTW CyYaCHi yABAEHHA MPO YacToTy Ta MmicuA
nepesomMiB y NaLi€eHTIB i3 3aliBOIO Baroto, a TaKOX BU-
3HAYUTU OCHOBHI MPUYUHW Mepesiomis, NOB’A3AHUX 3i
3MIHOO LLLiIZIbHOCTI KiCTKOBOT TKAHMHM, BIKOM, CTATTIO Ta
CYNyTHIMM 3aXBOPIOBAHHAMM.

O6’eKT i meTOAU AOCNIAKEHHS.

MpoBeaeHO aHanis cneuianbHOI AiTepaTypu 3 Ha-
ykoBux 6a3: Cochrane Library, Scopus, National Library
of Medicine — National Institutes of Health, ReLAB-HS
Rehabilitation Resources Repository. PosrnsHyTo 90 cTa-
TeW, 3 AKMX BiAibpaHo 40 Aki, Ha Haw nornag, Bigobpa-
XKYIOTb METY JOCNiAXKEHHA.

OCHOBHa YacTuHa.

CTerHoBa KiCTKa — HaMMILHILA KiCTKa KiHLiBOK, L0
HecyTb Bary Tifa.

3a gaHumun Weiss RJ 3 koneramu [5] nepenomu crer-
HOBOI KiCTKM BYNY BUKAMKaHI «...lBOMa OCHOBHMMW Me-
XaHi3MamM TPaBMMU ... NAAiHHA Ha piBHOMY MicLi (50%) i
TpaHcNopTHI aBapii (17%). 3Ha4YHa KiNbKiCTb Nepesomis
BMHUMKAA Y NiITHIX MALIEHTIB NiCNA HU3bKOEHEPreTUYHOI
TpaBmu». 3 NPOrpecom coujianbHOi MoAepHi3auii vac-
ToTa nepenomis giadisza cTerHoBOI KiCTKM pi3Ko 3pocna
npunbaunsHo 3a 5 poKiB..

3B’A30K iHAEKCY Macu Tina Ta OKPYXKHOCTI Tanii 3
nepesnomamu. [JoBruii Yac BBaXKanocs, WO OXMPIHHA
[0NOMarae 3axmcTuTu Big nepenomis. Lle NoACHIOETb-
CA TUM, LLO MeXaHiYHe HaBaHTa*KEeHHA Ha KiCTKK, Ake
36iNbLUYETLCA 3 BAroto Tina, cnpusae 36iNblUeHHI0 MiHe-
PanbHOI LWiNbHOCTI KiCTOK, BaX}/IMBOrO BM3HA4YanbHOro
daKTOopy MiLHOCTI KicTOK. OfHaK OCTaHHI AOCAIAKEHHS
NoKasanu, Wo 3B’A30K MiXK OXKMUPIHHAM i pU3MKOM ne-
pPENOMIB 3MIHIOETLCA 3a/IeXKHO BifA CTATi Ta BU3HAYEHHA
OXWPIHHA, AKE BUKOPUCTOBYETHCA (iHAEKC macu Tina
[IMT] npotu okpykHocTi Tanii (OT)). AocnigHMKnN noka-
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331, WO ANA KOXKHOTO 36iNbleHH:A OKPYKHOCTI Tanii Ha
5 cm pu13KK nepenomy B byab-aKomy Mmicli 6yB BULLMM
Ha 3%, a PM3NK SUCTANbHOIO NEPENOMY HUMKHBOI KiHL,iB-
KM byB BMLMM Ha 7%. 3B’A30K mix OT i nepenomamm
LLMKONIOTKM ByB 0COBAMBO CUNBHUM.

HocnigrkeHHs Turcotte A 3 Koneramu [6] npeacTas-
neHe Ha European Congress on Obesity 2022, Buasuno,
LLLO KiHKM 3 OXKMPIHHAM i HagMipHOtO Baroto, ocob611Bo
KIHKM 3i 3Ha4HO OKpPYKHicTto Tanii (OT), 6inblu CXWUNbHI
0,0 NePeNoMiB, HiXK XKiHKM 3 HOPManbHO Baroto. OgHaK
Yy YONOBIKIB HEAOCTaTHA, @ He HaZAMipHa Bara vacTiwe
nos’s3aHa 3 6ifbWUIMM PU3MKOM MEpesiomiB KiCTOK. Y
MKIHOK 6inbwnid IMT acouitoBaBcs 3 6iNbLIMM PUSUKOM
AUCTANIbHUX NEePenoOMiB HWMXKHIX KiHLiBOK. [MopiBHAHO
3 iHKamu 3 IMT 25 Kr/m2, *iHKku 3 IMT 27,5-40 Kr/m?
NPOAEMOHCTPYBANN BiNbWNIA PUSKK AUCTANbHUX Nepe-
NIOMIB HUMKHIX KiHLiBOK. 36i/blUEHHS PU3UKY JiHIMHO
3pocTae 3 5% y Tux, xTo mae IMT 27,5 kr/m?, go 40% y
TnX, XT0 mae IMT 40 kr/m2. Y yonosikis 36inbeHHa IMT
i OT He Byno icToTHO nos’A3aHe 3 nepenomamu. OgHak
40n10BiKkK 3 IMT <17,5 Kr/m? manu BaBgidi 6inbluy mo-
BiPHiCTb ANCTA/IbHOTO MEePEeIoMy BEPXHbOI KiHLIBKM, HiXK
40N10BiKK 3 IMT 25 Kr/m2.

OXKMPiHHA Ta WiNbHICTb KICTKOBOI TKAHUHU. BBaXKa-
€TbCA, WO Y Nt0AEN i3 3aliBOIO Baroto LWifIbHICTb KiCTKO-
BOI TKAHWHW BULLE, HiXK Y Nt0A4eN HOPMAaJIbHOI CTaTypu.
Rinonapoli G 3 Koneramu [7] npoBenu cucTtemaTUUYHW
aHani3 nitepaTypu, WOAO0 3B'A3KY OMKUPIHHA Ta MiHe-
PanbHO LWiNbHICTIO KICTKOBOI TKaHUHKU (MLLKT) y aitei
Ta gopocaux. B xoai pocnigxeHHa 6yno BU3HaYEHO, Lo
36inbweHHsa IMT npussoguTb A0 BMwoi MLLKT, ane ue
He 3axuLLaE Big, pu3nKy nepenomis [8]. Le asuwe 6yno
Ha3BaHO «MapafoKCOM OXMUPiHHA» [9]. BucHoBKom
LbOro AOCAIAMKEHHA CTaNo, WO Cy6’eKTU i3 OXKMPIHHAM
MatoTb GiNbWKIA PU3MK MEepenomiB, Hix nau 3 Hop-
MasibHOO Baroto. binbwuli pusuk nepesomie 3ymossne-
Hull YucenbHUMU haKmMopamu, y CTaTTi M1 30cepeamnan
yBary Ha aHanisi BNAMBY Ha NepesoMu OXUPIHHA | Hag-
NNWKOBOI Barn. OKMPIHHA BBaXKaAETbCA AOyXKe Hebes-
NeYHMM CTaHOM AJ1A YOJNOBIKIB i XIHOK Yepe3 MOXKIUBI
CeprosHi Hacnigkn ana 6araTbox CUCTEM, BKAHOYAKOUN
cKener.

Y 1990-x i Ha no4yaTky 2000-x pokKis byno onybniko-
BaHO AefAKi AOCNIAMEHHA, AKI NPOAEMOHCTPYyBain No-
3UTUBHUI 3B’A30K MiX IMT i MLLKT [10, 11]. Ane 3ro-
[0M, NoYyanu 3'aBAATUCA AOCNIAMKEHHSA, B AKMX 3B’A30K
MiXX BUCOKMM IMT i MEHLWMM pU3MKOM NepesiomiB He
3/1aBaBCA TaKMM BneBHeHMM. B meTa-aHanisi Pinar-
Gutierrez A 3 Koneramu [12] npuBenn QOCHIAKEHHS, B
AKUX 3B’A30K 3MEHLUEHHA NMEepenomiB y NOAEN 3 OXU-
PIHHAM He NiaTBEepAKYETbCA Npu BpaxyBaHHi MLLKT.
Mpu npoBeaeHHi meTa-aHanisis [13] woao yactotu aia-
¢dizapHMX Nnepenomis Ha 3HAYHMX KOTOPTAxX BUABNAETLCA
3B’A30K 3HMKeHHA MLUKT y nauieHTis 3 Bucokum IMT
Ha YacTOTYy Ta JIOKanisauito nepenomis. OCTEONOPOTUYHI
3MiHK cnocTtepiratoTbea B 20,8% y Ntoaei 3 OXKUPIHHAM
Ta y 33,6% i3 3aliBOO Baroto, WO NMOMITHO HUMXKYE, HiX Y
Ntofel 3 HopMasibHO Ta HeAOCTaTHbO Baroto —47,0%
Ta 67,1%, BianosigHo [14].

Cepep, naTodisionoriyHmx MeXaHi3MiB, o
NoB’A3YIOTb OXMPIHHA 3 NiABULLEHUM PU3MKOM nepe-
nomis, € aediumt 25-rigpokcmsitaminy D i, AK Hacnigok,
PO3BUTOK BTOPMHHOTO rinepnapaTupeosy, AKi yacTiwe
BMHUKAIOTb Yy NALIEHTIB 3 OXMPiIHHAM. AK Bigomo, ue
NnoB’A3aHo 3 MiABULLEHMM pPU3MKOM BTpaTn MLLUKT vy

KOPTMKanNbHIl KicTui, i BiANOBiAHO 36i/blIEHHAM YacTo-
TV NepesomiB AOBIMX KicToK [15].

OuMpiHHA 6e3nocepesHbO BMIMBAE HA OTPUMAHHA
306parkeHHs y TOMY YMCAi NPU AOCNIAKEHHI LWiIbHOCTI
KiCTOK 32 AONOMOrOH 4,BOEHEPreTUYHOI PEHTIEHIBCbKOI
abcopbuiomeTpii (APA). Tomy A1A NALIEHTIB 3 OXKMPIHHA
32 [0CBIAOM MiKHAPOAHOI NMPAKTUKK NOKasaHa nepu-
depunyHa KinbkicHa Komn’toTepHa Tomorpadia BUCOKOI
po3ainbHoi 3aaTtHocTi (HRpQCT), Xo4a 3a cTBepArKEHHSA-
MK daxiBLiB LA MeTOAMKA MEHLL NOLWMPEHa.

3a Bi3ya/JlbHMMM MeTOAaMM, Y MALLIEHTIB 3 OXUPIH-
HAM BMsBeHa binbwa MLLKT, HixK y oci6 3 Hopmasb-
HUM IMT [16]. OgHaK po3mip KiCTKM B FTOMI/IKOBIl KiCTLi
Ta MPOMEHEBIW KiCTLi, BUMIPAHUIA LiED METOAMKOLO,
He 36iNblIYETbCA BiAHOCHO MaLEHTIB i3 HOPMa/bHOW
Baroto, Ha BiAMiHy Big obnacTi cterHa [17]. Lle cynep-
€YNTb TEeOoPpIi NPO Te, WO MEXaHIYHE NepeBaHTAXKeHHA Y
NAUiEHTIB 3 OXMPIHHAM CnpUATMME NiABULLEHHIO dop-
MYBaHHS KicTOK. Tob6TO, He 3Ba)KaluuM Ha BiAHOCHO
HopmanbHy MLLUKT, miyHicTb KicTOK He 3aaTHa BUTpU-
MaTU HaAMIpHY Bary Tina.

MapafoKcanbHO, afe OXUPIHHA Ta LYKPOBWI Aja-
6eT 2 TMNY TaKoX MatoTb NO3UTUBHUI 3B'A30K i3 MLLIKT.
LlykpoBuit giabeTt 2 TUMNY BUKAMKAE 3MEHLUEHHA KOp-
TUKANbHOI TOBLWMHKM Ta 06’emy 3 MiABULLEHHAM KOPTU-
Ka/ibHOI nopucTocri [18].

Y NaLIEHTIB 3 OXMPIHHAM 3HUXKEHI MapKepu KiCTKO-
BOIO PEMOZENOBaHHS, i LA pisHUUA Binblia B MapKepax
KiCTKOBOI pe3opbuii, HiX y MapKepax popMyBaHHA KicT-
KOBOI TKaHWHK [19].

Bci ui o3HauyeHi ¢daKTOpK NOACHIOTbL PaAKT 3HAYHOI
KifbKOCTi nepenomis giadisapHuUX KiCTOK y NaLieHTiB 3
OXMUPIHHAM.

Ocob6auBocTi BiKoBMX 3MiH M’A3iB y NaLi€HTiB i3 3a-
iBOlO Baroto. 3 BiKOM Yy SIt0ANHM BigbyBa€eTbCA NOCTYNO-
Ba BTpaTa m’A30Boi macu (capkoneHis). Y Biuj Big 24 oo
50 pokiB BTpayaeTbca 10% m’A30B0i macu, 40 SKOI Ao-
paetbea BTpata 30% y iy Big 50 go 80 pokis, i3 Wwopiy-
HUM 3MEHLIEHHAM Ha 1% y n'aTomy AeCATUNITTI KUTTA
[20]. 3a ouiHKamM, NOLWMPEHICTb 3MEHLLEHHAM M’ A30BOT
cunn (anHaneHin) ctaHoBUTbL 5-13% y nauieHTiB BikoM
60-70 pokis, 3poctae go 50% y nauieHTis Bikom 80
POKiB i cTapwe Ta € 6iNbl NOWMPEHOI Y NALLIEHTIB i3
MeTaboniYHMMM Ta XPOHIYHMMM 3axBOPIOBAHHAMM [21].

Y ntogeit Noxmaoro BiKy NaAiHHA 4YacTo nos’AsaHe
3i 3MeHLEeHHAM M'A30BOi cMaKn. 3 BiKOM M’A30Ba cuna
3MEHLUYETbCA LWBKUALIE, HiXX M'A30Ba maca, i OCKiNbKM
Lie 3MEHLLUEHHSA IMLLe YaCTKOBO MOACHIETHCA M’ A30BOIO
Macoto, KOHLenNuia AnHaneHii byna BU3HaueHa AK oKpe-
MW cTaH [22]. CapKoneHiyHe abaomiHaNbHE OXKMPIHHA
BifiHOCUTbCA A0 KOomMbiHaLlil HM3bKOi M’'A30BOI CMAM Ta
OXKMUPIHHA, AKe, 33 OLIHKaMWK, Bparkae Bia 3,6% 00 23,4%
noaei noxmnoro Biky [23, 24]. MowunpeHicTb Habanxa-
€Tbca 00 ~10% y BENUKUX i NONYAALIAHUX AOCAIAKEH-
HAX. MiXK OXKMPIHHAM i BTPATOI Macu i cuam m’asiB icHYe
[BOHANPaBNEHNA 3B'A30K: OXMPIHHA MOXe MOCUANTK
BTpaTy M'A30BOi Macu Ta cuau (Hanpukaag, yepes ce-
KpeLito Npo3ananbHUX LUTOKIHIB), TOAI AK NocnabneHHs
M’A3iB MOXKe NOCUANTM 36iNbLIEHHA Baru 3 NOPYLUEHHAM
3[,aTHOCTI BUKOHYBaTK }i3nMyHy akTMBHIiCTb [25]. BTpaTa
Macu i cuam m’s3iB Ta OXKUPIHHA NOB’A3aHi 3 BinbwKnm
pU3MKOM MagiHb [26], npuyomMy € NoBigOMIEHHA NpPoO
CUHEPriYHNI edeKT Ha pM3MK nagiHb [23]. AKwWo gMHa-
neHia nos’A3aHa 3 6iNblIMM PU3MKOM YCiX nepesiomis
[27], oxupiHHA Binble nos’A3aHe 3 PU3MKOM Mepeso-
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MiB y neBHomy micui [13] (naeyoBa KicTKa, KicTKM romin-
KM Ta KiCTOYKM).

3a gaHumu Dowling L i3 koneramu [28] BM3Haue-
HO 3B’A30K MiXK NepesioMamu Ta BTPATOK Macu i cuau
m’s3iB y ntogert 3 Bucokum IMT. MopiBHAHO 3 rpynoto 3
HOPMa/IbHOO Baroko, HaAMipHa Bara Ta OXMPiHHA byaun
noB’A3aHi 3 6iNbWMM PU3MKOM MEPENOMIB LLIUKOMOTKM,
FOMIZIKM Ta NPOKCMMANbHOrO BiAAiNy NJeYOBOI KiCTKM.
OuiHKa pu3KKy B Ntoael 3 oxkupiHHam (OR 2,08; 95% [
1,39-3,11) Ta 3 capKoneHiYHMM OXKupiHHAM (OR 2,78;
95% [l: 1,77-4,37) 6yna 3Ha4HO BULLE, HiXK PU3KK Nepe-
JIOMiB Yy MauieHTIB 3 HOPMAJIbHOO Baroto i 6e3 anHane-
Hii. TaKMM YMHOM, AK CTBEPAKYIOTb aBTOPU, OXKUPIHHA
Ta AMHAMNEeHiA, MatoTb iHAMBIAYaNbHI Ta He3aNeXHi He-
raTMBHI 3B’A3KM 3 NEPENOMOM HUXKHIX KiHLiBOK.

CninbHUI BNAMB BiKY, 340pOB’A, CYMyTHIX 3axBo-
prOBaHb Ta iHWWX KOHKYPYOUMX MOAiN, TaKMX AK BULLA
CMEpPTHICTb, HAKNAAAETLCA HAa OXUPiIHHA. [deaki po3na-
AN 300pOB’A, AKI 3a3BMYAN CNOCTEPIratoTbCA NPU OXKU-
PiHHI, TaKi AK LyKpoBui gjabet 2 tuny (L4 2), nigsu-
LLYOTb PU3MK Nepenomy cterHa [29], npokcMmanbHoOro
BiAZiNYy NIEYOBOI KiCTKM, LUMKONOTKM Ta BEPXHbOI Yac-
TUHU rominkm [30].

YcKNagHeHHA XipypriyHoro nikyBaHHA, NoB’A3aHi
i3 Barol nauieHTa Ta CynyTHiMM 3aXBOPHOBAHHAMM.
Burrus M.T. 3 Koneramu [31] npoBenu AocnigsKeHHs
cepep, NauieHTIB, AKI NPOWLWAM onepaTUBHE NiKyBaHHA
nepenomy giadiza BEIMKOromMinKoBOI KiCTKM meTogamu
BiAKPUTOT peno3uuii Ta BHYTPiWHbOI ¢ikcauii (nractm-
Ha) Ta Npoueaypolo iHTPaMeAyNAPHOrO KpPiNAeHHA B
AKOMY Oyno MOPIBHAHO KiNbKICTb YCKNagHeHb cepep,
ocib 3 oxupiHHAM Ta 6e3. 3 14638 naujieHTiB, AKi nepe-
HecAn onepaTMBHE NiKyBaHHS nepesomis agiadiza Be-
JIMKOTOMIiNIKOBOT KicTkK, 4 425 (30,2%) 6yno 3pobneHo
BiAKpuTa penosunuin, a 10 213 (69,8%) — iHTpamenynsap-
Ha ¢ikcauis. 3aranom 1091 nauieHT (7,4%) cTparkganu
OXMPiHHAM, a 820 (5,6%) — NATONOTNIYHUM OXKUPIHHAM
(IMT>35). Y KoKHilt onepaujiiHilii rpyni oXupiHHA Ta na-
TO/IOTIYHE OXKMPIHHA acouitoBannca 3i 3HaYHUM 36inb-
LWEeHHAM YacTOTU Pi3HUX MeAWYHUX YCKNaAHEeHb: Be-
HO3HOi Tpomboembonii, iHbeKLii, npoueayp BUAANEHHSA
iMNNaHTaTy Ta HE3POLLEHHA.

OXMpPIHHA QaCOLIOETbCA 3 HE3POLEeHHAM Mnaeyo-
BOI KiCTKM, CTErHOBOI Ta FOMI/JIKOBOI KiCTOK y pAai Ao-
cnigxeHb [32]. Y Bennkomy gocnigskeHHi 6asmn gaHux
noHaa 309 000 naui€eHTIB 3 Mepenomammn OXMUPIHHA
6yno GaKTOPOM PU3UKY HE3POLLEHHS 3 BiZHOLIEHHAM
waHcis RR=1,19, Tomy edeKT, 3gasanocs 6, 6ys ckpom-
HUM [33]. MiaBMLWEHHA PU3MKY, NOB’'A3aHOIO 3 OXUPIH-
HAM, MOXHA MEBHOK MIpPOH MOACHUTM TPYAHOLLAMM
B [OCArHEHHI BignosigHoro cepegosuwa aedopmadii
ON1A 3aTOEHHA Mepesiomy 3a Zonomoroto besonepauini-
HOTO NiKYBAHHA Y MNALLIEHTIB i3 OXKUPIHHAM, KON BaXKKO
OOCATTM afeKBaTHOi iMmobinisauii nepenomy. Mpote
Bce binblue BM3HAOTb MeTaboniyHi 3MiHM, NoB’A3aHi 3
OXMPIHHAM, AKIi MOXYTb BNIMBATK Ha 3arOEHHA Nepeso-
miB. [JOo HUX BigHOCATLCA 3HUMKEHHA AndepeHLiauii oc-
Teob1acTiB i popMyBaHHSA KiCTKOBOT TKAHWHM, 36iNbLUEH-
HA TKAHMHHWX NPO3anasbHUX LUTOKIHIB, O CNPUAIOTbL
AKTMBHOCTI OCTEOKNACTIB i pe3opbuii KicTKOBOT TKaHMHW,
a TAKOXK 3HUMKEHHA BCMOKTYBaHHA Ka/lbL,ito B KULLIEYHMU-
KY, TaKUM YUHOM 3MEHLLYIOYM AOCTYMHICTb KanbLiito ANA
dOopMyBaHHSA KiCTKOBOT TKaHUHU [34]. MOXANBO, OXM-
PiHHA BM/IMBAE Ha HOPMa/IbHU FOMeOCTa3 KiCTKOBOTO

MeTaboniamy Ta 3aroeHHA nepenomis, ane Len 38'A30K
€ CKNAAHWUM i 3a/IMLWAETbCA HEMOBHICTIO BUBYEHUM [35].
Bbyno BuasneHo, wo IMT nos’sA3aHuii 3 NoBepxHe-
BUMM iHEKULIAMM. Y HaLiOHa/IbHOMY NMPOCMEKTUBHOMY
KOropTHOMY AOCAigXKeHHI 3a ydacTio 159 720 nauieHTis
OXMUpiHHA 6yno nos’asaHe 3 1,1-4,4-kpaTHUM 36inb-
LWEHHAM PO3BUTKY MOBEpPXHEBOI iHPeKLii NOpPiBHAHO 3
HOpManbHO Barot [36]. MpuunHKM Uboro Haratodak-
TOPHIi. OMPiHHA NOB’A3aHe 3 XPOHIYHMM 3anasibHUM
cTaHoMm, a meTaboniyHi GakTopw, Taki AK NigBuMLLEHA pe-
3MCTEHTHICTb A0 IHCYNiHY Ta rinepraikemia, XapakTepHi
ONA NaLiEHTIB i3 OXKMPIHHAM, MOXYTb 3p0bUTH NaLieH-
TiB YyTAMBMMM A0 iHdeKuil [37]. MauieHTN 3 OXKUPIHHAM
MOXKYTb MaTh pi3Hi mogeni Tpaem [38] y NoegHaHHI 3
TPMBAZIUM BiZHOB/IEHHAM i HEPYXOMICTIO NiCaA TPaBMM.
Yepes TpyaHoLw,i 3 nepudepniHMM BEHO3HUM LOCTYNOM
Y HUX YacTile BCTaBAATUMYTb LLEHTPaJIbHI CUCTEMM KUB-
JIeHHA Ha 6inblu TpuBanuin nepiog, yacy [39]. Tpusane
0BMEXKEeHHS PYX/IMBOCTI B HACNILOK NiXKKOBOTO peXKMmy
Y TYYHUX MALEHTIB YacTille NPUM3BOAUTbL A0 3aroCTPeH-
HSi OBCTPYKTMBHWX 3aXBOPHOBAHb AMXaNbHUX LUAAXIB,
NHEeBMOHii Ta cencuc, 80 60% NawieHTiB i3 NaTONONYHMM
OXMPIHHAM NOTPeOBYIOTb LWTYYHOI BEHTUAALLT NereHb.

Kpim TOro, mexaHiyHi Gaktopn MoxyTb 36inblunTH
piBeHb noBepxHeBoi iHdeKLji. BoHM BKAtoYatoTb 36i1b-
LIEeHHA JIOKa/IbHOI TPaBMK MiCLA XipypriyHOro BTpy4aH-
HSA BHACNIAOK 36i/blUEHHS PETPaKLii TKAHWMHM Ta BMICTY
KMPOBOI TKAHUHW; TPUBAI ONepaLlii; i SHUXKeHHA nepio-
nepawiinHoi oKcureHauii TkKaHuH [40].

MpoBeaeHWt aHanis niTepaTypu WOAO PO3MNOBCHO-
OXEHOCTi nepenomis y ntogen 3 HagMipHOK Baroto
Ta OXMPIHHAM BUABMB TEHAEHLO Yy 3HAa4YHOMY nepe-
Ba*KaHHI NepenomiB A0BIMX KICTOK HUMMKHIX KiHLiIBOK.
3a AaHMMKM aHanisy 6yn0 NoKasaHo, WO ANA KOXHOIo
36iNbLUEHHA OKPYXKHOCTI Tanii Ha 5 ¢cMm pu3uK nepeno-
My B Byab-AaKoMy MicLi 6yB BULWMM Ha 3%, a pU3KK amC-
Ta/IbHOTO MepesioMy HUMKHbOI KiHLiBKM OYyB BULLMM Ha
7%. YacTiwe y MaLiEHTIB 3 OXMUPIHHAM 3yCTPiYalOTbCA
nepesomMu LLIMKONOTKM Ta TOMINIKU.

Cepep, ycknagHowuMx GakTopiB iKyBaHHA MaLieH-
TiB i3 3aiBOIO Baroto Tpeba BiAMITUTU HAsABHICTb CynyT-
HiX 3aXBOpPIOBaHb, BiK Ta CTaTb. BBa)KaeTbcA, WO ntogm
3 OKUPIHHAM MatoTb BiNbly MiHEpPabHY LWiNbHICTb Kic-
TOK. Ane poboTun, AKi bynn nposeneHi B OCTaHHI POKM
[0BeNu, Wo no-nepuue, y nAtogen 3 oKMUPIHHAM Po3mi-
P AOBIMX KiCTOK Ta LWi/IbHICTb KOPTUKAZIbHOTO LWApY He
3MiHIOIOTbCA Y NOPIBHAHHI 3 0cO6amMKn 3 HOPMaibHO
Barok, TOMy 4acCTO iCHYtOYa KiCTKOBA LWiZIbHICTb YacTo
He 34aTHa BUTPUMATK 3aiBy Bary, a No-Apyre, CynyTHi
3axBOPHOBAHHA, TaKi AK giabeT 2 TMNy, Npu3BOAATL A0
3HMXKEHHA MapKepiB KICTKOBOrO pemogentoBaHHA, 3i
36iNblIEHHAM MapKepiB pe3opbuii, Wo 3MeHLIYE Winb-
HICTb KiCTKOBOI TKAHUHMU.

3 BiKOM Yy nogelt BigbyBaeTbca BTpaTa M’A30BOI
Macu Ta CU/N, WO NPU3BOAUTL A0 3D6iNblUeHHA YacTo-
TV nagiHHA. Y nauieHTiB 3 3a1MBOO Baroto BTpaTa mMacu
M’A3iB Ta CUAM YacTo HabyBaEe NPUCKOPEHHA Yyepes 06-
MEeXEHHA PyX0BOi aKTMBHOCTI. BpaxoBsytouu Te, Lo naui-
€HTU 3 OXKMPIHHAM YacTO MatoTb NOPYLUEHHA PiBHOBAru,
pa3om 3i 3BMeHLWEHHAM CUAN M'A3iB LLe NPU3BOANUTL A0
36i/bLIEHHA YacTOTM NagiHHA, | BiANOBIAHO Nepesomis.

Y }IHOK PU3MK OUCTANbHUX NEPENIOMIB HUMKHIX KiH-
L,iBOK 36iNbLUYETbCA 3 POCTOM MacK Tifna i carae 40% npu
IMT 6inbwe 40 Kr/m2. Y 4onoBiKis 38’A3Ky Nepesomis i
Macu Tina He BUABNEHO.
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Y Naui€eHTIB 3 OXMPIHHAM 4acTo CrnocTepiralTbcA
CYNyTHi 3aXBOPIOBAHHA, AKI MOXYTb CTaTW YCKNAAHIO-
touMm dakTopom Byab-AKOro XipypriyHOro BTPyYaHHSA,
opToneauyHi onepauii He € BUKAOYEHHsAM. 3aliBa Bara,
a came Be/IMKUIM 06'em M'AKMX TKAHWUH KiHLiBKM 3aBa-
»KaloTb HOPMasIbHI KOHcoNigauii BiANOMKIB KiCTKM npwm
30BHILWHIM ¢iKkcauii, a onepaLiitHi TAKTUKM YacTo cynpo-
BOKYIOTbCA YCKNAAHEHHAM Yepe3 meTabonivHi 3miHu,
NoB’A3aHi 3 OXKMPIHHAM, AKI MOXYTb BNIMBATK Ha 3aro-
€HHSA NepesiomiB Ta onepawinHol paHu.

BucHoBKM.

MaLieHTV 3 OXMPIHHAM MaloTb NeBHi ocobamsoc-
Ti WOAO0 YAaCTOTU Ta MPUYUH NEPesoMiB JOBIUX KiCTOK.
BigmiueHo, o y HMX YacTilwe cnocrepiraoTbCcA nepeno-
MM KiCTOK FTOMIJIKM Ta LWWMKONOTKK. Ha BiamiHy Big npu-
MHATOro nornsay, Wo nawieHTy i3 3aMBOI0 Baroto mMatoTb
BinblUy LWiNbHICTb KiCTKOBOI TKaHMHW, OCTaHHI Aochi-
O)KEHHA [0BEeNY, WO OXMPIHHA BNJIMBAE HA 3MEHLLEHHA

MLLKT, oco6amnBo npu HasiBHOCTI giabeTy. Y nauieHTiB
CTapLWwuX BiKOBWX rpyn BigbyBaeTbcA BTpaTa M’A30BOI
CWUJIN, WO BMJIMBAE HA 3POCTAHHA BMMAAKIB NAAiHHA, a Y
NoAen 3 OXKUPIHHAM Lie ABULLEe HabyBae NPUCKOPEHHS.

Ocobnusy yBary Tpeba NpUAINATA NALIEHTAM 3 OXKU-
PiHHAM CTapLOi BIKOBOI rpynn, HaABHICTb CynyTHIX 3a-
XBOPOBaHb Ta MeTaboniYHMUX MOXKYTb CTaTU YCKNALHIO-
UMMM GaKTOPaMM NiKYBaHHA NepesiomiB.

MepcneKkTMBM NOAANbLUUX [OCAIAMKEHD.

MpoBeneHWiA aHani3 niTepaTypHUX AXKEPEen € YacTu-
HOI AOCNIAKEHHA BMOOPY TAKTUKM NiKYBAHHA TYYHMUX
NauienTiB 3 AiadizapHUMKM NepesoMamm KiCTOK ToMiSIKK.
BpaxoBytouu Te, WO Ha CbOTroAHI He iCHYE CMCTeMaTm30-
BaHWX AaHUX Woao BMbopy BMAIB dikcauii nepenomis Ta
TAaKTUKM XipypriYHOro BTPYYAHHA Y TaKMUX XBOPUX, 3Ha-
HHA, OTPMMaHI 33 UMM ornagom OyayTb MOKNALEHi B
OCHOBY a/ITOPUTMY JliKyBaHHA NEPEeNOMIB Y NALEHTIB i3
3al1BOIO BAroto Ta OXKMPIHHAM.
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BM/INB 3AUBOIT BATU TA OXKUPIHHA HA CTPYKTYPY KICTKOBOI TKAHUHW, YACTOTY TA XAPAKTEP MEPE/IO-
MIB AOBIMX KICTOK HUXKHIX KIHLUIBOK (Ornag NITEPATYPU)

CtpoeB M. 1O., KapniHcbka O. [.

Pestome. MNepesiomu KiCTOK € Npob61eMOoto OXOPOHM 340P0OB’A B YCbOMY CBiTi Ta CTAHOBAATb CEPUO3HUI EKOHO-
MiYHMI TArap. Habinblw NowmnpeHMm BBaXKatOTbCA MepenoMm FOMINKM KONIHHOT Yalleyku, BeIMKOroMiZIKoBoi abo
Ma/IOrOMiNIKOBOI KiCTOK. B 0CTaHHi pOKM NPOCTEXKYETbCA TEHAEHLIA A0 36i/blUEHHA MacK Tina y Nt04en BCiX BIKOBUX
rpyn Ta nepeabayaeTbes, wo Ao 2030 pokry 57,8% nogen Nnoxmaoro BiKy OyayTb MaTU HAAAWLIKOBY Bary abo oXu-
PiHHA.

BBarkanocs, WO OXMPIHHA S4ONOMAra€e 3axncTUTK Big, nepenomis. OQHAK OCTAHHI AOCNIAKEHHA NOKa3anu, Lo
3B’A30K Mi¥XK OKMPIHHAM | PU3UKOM NEepeioMiB 3MIHIOETLCSA 3a/1€XKHO Bif, CTaTi Ta CTYyNeHs OXUPiHHA. CnifibHUI BNAKB
BiKY, 34,0POB’A, CYyNyTHIX 3aXBOPHOBAHb Ta iHLIMX KOHKYPYIOUMX NOAIM, TAKUX AK BULLA CMEPTHICTb, HAKNAAAETbCA HA
OXMUPiHHA. Jeaki po3naam 340p0B’a, AKi 3a3B1Ya CNOCTEPIratoTbCA NPU OXKMUPIHHI, TaKi AK aiabeT 2 TNy, 30a€TbCA,
NiZABULLYIOTb PMU3UK NEPeNoMiB. 3a JaHUMU AeAKUX AOCNIAXKEHDb BU3HAUYEHO 3B’A30K 3HMKeHHA MLLUKT y nauieHTis
3 BUCOKMM IMT Ha 4acToTy Ta fioKanisauito nepenomis. OKMPIHHA Ta LyKPOBUIA AdiabeT 2 TMNy matloTb NO3UTUBHUI
3B’A30K i3 MLLKT. 3 BikOm y ntoamHu BifbOyBa€eTbCA NOCTYNOBA BTPaTa cMAn m’a3iB. O4HIEI 3 OCHOBHUX XapaKTepuc-
TUK CapKOMeHil y toAein NOXMIoro BiKy i3 3aliBO Baroto, € *KMPOoBa iHOiNbTpaLLia m's3iB, LLO acoL,iOeETbCA 3 NigBu-
LLEHMM PU3NKOM NePenomiB. Y NALLIEHTIB 3 OXKMPIHHAM 3HUKEHI MAapKepU KiCTKOBOro peMOogeNtoBaHHA, i LA Pi3HMLA
6inbwa B Mapkepax KicTKOBOT pe3opbuii, HixK y mapKkepax GopmMyBaHHA KiCTKOBOi TKaHWHW. IMT nos’A3aHuii 3 no-
BEPXHEBUMM iHPeKLiaMN. OXUPiIHHA NOB’A3aHE 3 XPOHIYHUM 3anaibHUM CTaHOM, a MeTaboniyHi pakTopw, Taki Ak
niaBuLLEHA PE3UCTEHTHICTb A0 iHCYNiIHY Ta rinepraikemisa, XxapakTepHi A5 NaLEHTIB i3 OXMPIHHAM, MOXYTb 3p06UTU
NaLEHTIB YyTANBMMM A0 iHDeKLUil. TpuBase obMeXKeHHA PYX/IMBOCTI B HAC/IAOK NiXKKOBOTO PEXUMY Y TYYHUX NaLi-
€HTIB YaCTiLle NPU3BOAUTL A0 3aroCTPEHHA OBCTPYKTUBHUX 3aXBOPHOBAHb AMXANbHUX LUAAXIB, MHEBMOHIT Ta cencuc.

BucHO8KU. Y NaLi€HTIB 3 OXXMPIHHAM YacTille CNOoCTePiratoTbcA NePeNoOMM KiCTOK TOMINKM Ta LWMKONOTKK. OCTaHHI
AOCNIAXKEHHA AOBENU, WO OXUPIHHA BNAMBAE Ha 3meHWweHHA MLLKT, ocob6avBo npu HasBHOCTI AiabeTy. Y nauieH-
TiB CTaplwmx BiKOBUX rpyn BigbyBaeTbCca BTPaTa M’'A30BOI1 CMAM, WO BNAMBAE HA 3POCTAaHHA BMNAAKIB NadiHHA, a y
Nogen 3 OXUPIHHAM Ue ABuLie HabyBae npuckopeHHA. Ocobamsy yBary Tpeba NpuAinATM NaLieHTam CTapLuloi Bi-
KOBOT Fpynu, HasBHICTb CYMyTHiX 3aXBOPOBaHb Ta MeTAabONIUHMX 3MIH MOXYTb CTATWU YCKNAAHOUYMMM haKkTopamm
NiKyBaHHA nepenomis.

Knto4oBi cnoBa: 0XXUpiHHSA, giabeT, nepenomm A0BMMX KiCTOK, MiHEPasbHI LLiNbHICTb KICTKOBOI TKAHUHMU.

IMPACT OF OVERWEIGHT AND OBESITY ON THE STRUCTURE, FREQUENCY AND CHARACTER OF BONE TISSUE
FRACTURES OF LONG BONES OF THE LOWER EXTREMITIES (LITERATURE REVIEW)

Stroyev M. Y., Karpinska O. D.

Abstract. Bone fractures are a public health problem worldwide and represent a serious economic burden. The
most common are fractures of the tibia, kneecap, tibia or fibula. In recent years, there has been a trend towards in-
creased body weight in people of all ages, and it is estimated that by 2030, 57.8% of older people will be overweight
or obese.

Obesity was thought to help protect against fractures. However, recent studies have shown that the associa-
tion between obesity and fracture risk varies by gender and degree of obesity. The combined effects of age, health,
comorbidities, and other competing events such as higher mortality are superimposed on obesity. Some health dis-
orders commonly seen in obesity, such as type 2 diabetes, appear to increase fracture risk. Some studies have identi-
fied a link between decreased BMD in patients with high BMI and the frequency and location of fractures. Obesity
and type 2 diabetes mellitus are positively associated with BMD. With age, a person experiences a gradual loss
of muscle strength. One of the main characteristics of sarcopenia in the elderly is fatty infiltration of the muscles,
which is associated with an increased risk of fractures. Obese patients have reduced markers of bone remodeling,
and this difference is greater in markers of bone resorption than in markers of bone formation. BMI is associated
with superficial infections. Obesity is associated with a chronic inflammatory state, and metabolic factors such as
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increased insulin resistance and hyperglycemia, which are common in obese patients, can make patients susceptible
to infections. Prolonged restriction of mobility due to bed rest in obese patients is more likely to lead to exacerbation
of obstructive airway disease, pneumonia, and sepsis.

Conclusions. Conclusions. Fractures of the lower leg and ankle are more common in obese patients. Recent stud-
ies have shown that obesity affects the reduction of BMD, especially in the presence of diabetes. In older patients,
there is a loss of muscle strength, which affects the increase in falls, and in obese people, this phenomenon acceler-
ates. Special attention should be paid to patients of the older age group, the presence of concomitant diseases and
metabolic changes can become complicating factors in the treatment of fractures

Key words: obesity, diabetes, long bone fractures, bone mineral density.
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POSSIBILITY FOR IMPROVED TECHNIQUE OF INDIRECT SINUS FLOOR LIFTING FOR

THE PURPOSE OF EXPANDING THE RANGE OF INDICATIONS (LITERATURE REVIEW)
Medical Institute of Sumy State University (Sumy, Ukraine)
diana.yakimenko123@gmail.com

Dental prosthetics with dental implants is the most modern method of treating patients with adentia. The ad-
vantage of this method is that it avoids the preparation of teeth located near the defect area, which means that
the load on the existing teeth is within the physiological norm, preventing their premature loss. In clinical practice,
when planning and implementing dental implants, the most common problem is bone atrophy in the area of surgery.
According to statistical data, in the post-extraction area, the width of the alveolar part of the jaw decreases by an
average of 50% of the original volume during the first year. The degree of atrophy varies depending on the location
of the defect, the intensity of metabolic processes, individual characteristics of the body, the initial characteristics
of the bone and inflammatory and destructive changes that often precede tooth extraction. In cases of significant
atrophy, additional surgical procedures are required to increase the volume of bone tissue in order to create condi-
tions for dental implantation.

Using the scientific search method of research, the data from literature sources on modern methods of bone
augmentation (open and closed sinus lift) were processed, and the possibility of improving the closed sinus lift was
analysed.

In the presence of significant bone atrophy in the intervention area, which occurs in most clinical cases, the open
sinus lift technique is preferred despite certain difficulties in its application. In this regard, it is advisable to expand
the indications for closed sinus lift by considering the individual clinical characteristics of the surgical intervention
area, minimising the risk of xenograft infection, reducing the rehabilitation period and financial burden on the pa-
tient.

Based on the analysed scientific publications, the socio-medical significance and ways of implementing the im-
provement of closed sinus lift to expand its indications are determined.

Key words: dental implantation, indirect sinus floor lifting technique, osteogenic potential, augmentation, osteo-
plastic material.
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