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Annotation. The purpose of the work is to analyze contemporary views on the etiopathogenesis of traumatic injuries of the lower jaw
against the background of osteoporosis and the use of drugs to correct the processes of reparative osteogenesis. The analysis is
based on a review of domestic and foreign articles and studies for 2006-2018, using the scientometric databases PubMed, eLIBRARY.RU,
Web of Science. Damage to the lower jaw, namely its fractures, is a fairly common pathology both in Ukraine and in other countries of
the world, and is associated with a violation of many key functions, in particular, nutrition and communication, and in case of
complications, even a violation of aesthetic function. One of the factors that increase the likelihood of fracture formation is osteoporosis,
a systemic disease of bone tissue characterized by a decrease in bone mass per unit volume and a violation of its microarchitecture.
And if the problem of fractures of the lower jaw is sufficiently disclosed, then the features of the formation of fractures of this bone
against the background of diseases, including against the background of osteoporosis, are not adequately addressed in both
Ukrainian and foreign sources. This article presents modern works on the etiology and pathogenesis of traumatic injuries of the lower

Jjaw against the background of osteoporosis and modern methods of correction of reparative osteogenesis.
Keywords: reparative osteogenesis, damage to the lower jaw, osteoporosis, etiology and pathogenesis.

The problem of treating patients with mandibular
fractures has not only medical but also social significance
[28]. The vast majority of patients in this group are persons
of working age, whose long stay in disability or incomplete
rehabilitation with temporary disability cannot satisfy either
the patient or the doctor. The main task of treating this category
of patients is to restore the anatomical integrity of the
mandible and, as a result, to restore the ability to perform
many functions: speech, laughter, chewing, swallowing,
fixing the teeth on the alveolar process of the mandible [7,
40, 45].

Existing surgical methods of treatment of fractures of the
lower jaw, despite the constant development and
improvement of approaches and techniques of providing
assistance to the victims, do not allow to carry out completely
adequate, qualitative reposition and fixation of fragments
and to avoid post-traumatic and postoperative complications
(osteomyelitis, slow consolidation of debris, splicing in the
wrong position, etc.) [7, 20, 42]. This is due to the fact that
they are mainly calculated and applied to fractures that
occurred on the bone without osteoporosis. However,
fractures of the mandible caused by impaired repair and
low calcium are widespread and are reflected in the
inconsistent statistics of morbidity, disability in patients of
both sexes, middle and elderly age [5, 23, 40].

The purpose of our study is to analyze the current views
on the etiopathogenesis of traumatic injuries of the mandible
against osteoporosis and the use of drugs to correct the
processes of reparative osteogenesis.

Currently, maxillofacial surgery is considered to be one
of the most complexes and popular areas of modern

medicine. After all, a person's face primarily determines his
personality and appearance, participates in the provision of
such vital functions as breathing and eating, allows
communication through language and facial expressions
[17].

Among the lesions of the facial skeleton are the most
common fractures of the mandible, which according to
domestic and foreign authors account for from 70% to 85%
of all bone fractures of the maxillofacial region [1, 5, 40]. The
lower jaw is the only bone in the facial skull that breaks not
only from direct but also indirect injuries. If direct injury is
combined with indirect injury, multiple fractures usually occur
[5]-

Normally, bone repair occurs in several stages:
inflammation, proliferation, differentiation, formation of
tissue-specific structures, mineralization, remodeling of the
regenerate and complete restoration of bone structures.
Thus, both the processes of catabolism and anabolism take
place in the formation of regenerate [4].

Consider the work concerning the study of the
effectiveness of drugs for the correction of the processes of
reparative osteogenesis in fractures of the mandible with
and without osteopenia.

Studies by B. V. Trifonov [19] and A. A. Chernichenko [21]
found that the use of nanosized hydroxyapatite with the
addition of a binder resorbable polymer, anti-inflammatory
and antiseptic drugs activates the processes of bone
regeneration of the mandible of laboratory animals.

To accelerate bone regeneration, granular hydroxyapatite
preparations and various biodegraded materials are
introduced into defects, which are the basis for bone
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formation. However, it has been found that hydroxyapatite is
destroyed by macrophages, which often form multinucleate
forms that do not lyse locally hydroxyapatite, and together
with this substance migrate to other tissues and organs in
lysosomes [16].

In the experiment on rabbits with fracture of the mandible,
the use of the drug "Tizol" stimulated pronounced and
accelerated regeneration of the microcirculatory bed for 3-5
days and the formation of collagen-reticulin framework for
6-8 days, which was ahead of the normal process for 5 days
[12].

In rats, the use of osteoplastic material "TIOPROST" and
material "KollapAn-M" conducted a comparative study of the
speed and efficiency of regeneration of the bone tissue of
the mandible. It was determined that when using
"TIOPROST" the rate of filling the volume of bone defect is
more than 1 month ahead of bone tissue regeneration
compared to the use of the "KollapAn-M" material. After filling
the bone defect with material "TIOPROST" a porous three-
dimensional structure is formed, which is a tissue-
engineering matrix and performs a supporting function [18].

Studies conducted by K. V. Barsukova and O. M.
Gorshkova [2] have shown that the use of the titanium
glycerosolvate aquacomplex in the treatment regimens of
patients with mandibular fractures accelerates the
regeneration process. In comparison with the use of standard
treatment regimens, the processes of osteointegration have
been observed for 2-3 days of using "Tizol".

Finish result of osteoreparation is the joint of bone
fragments, but very often there is no cleft of fracture, which in
most cases is caused by osteoporosis of the mandible -
one of the variants of the disease of the human bone system,
whose degenerative-dystrophic changes is manifested by
dysfunction and pain [13].

Recent large-scale studies have shown that fractures of
the lower jaw bone structures due to osteoporosis in people
of all ages and genders are occurring more and more
frequently [3, 36]. Defects of the lower jaw caused by tissue
dysplasia, atrophy, post-radiation necrosis, benign or
malignant neoplasms are less common [45].

There are two main forms of osteoporosis: primary and
secondary. Primary osteoporosis more often develops in
women during menopause, and in men in the elderly.
Secondary osteoporosis is a complication of endocrine,
inflammatory, hematologic, gastroenterological diseases,
or drug therapy (eg, with steroids) [43].

The direct influence of systemic osteoporosis on the
bone tissue of the alveolar ridge, which is highly sensitive to
hormonal regulating and controlling mechanisms of the
organism, has been established [6]. Osteoporosis is
characterized by a long period of recovery after fracture and
often the treatment of fracture in osteoporosis requires
additional surgery. Fractures in people with osteoporosis
are more often accompanied by complications and disability
during the rehabilitation period [7].

In fractures resulting from osteoporosis, there is a

potential risk of local and systemic side effects, which are
most noticeable in terms of the completion of reparative
osteogenesis of damaged bone tissue, which is explained
by imbalance in bone metabolism caused by local and local
factors [29, 38]. All this affects bone strength, which reflects
the integration of two basic characteristics: bone mineral
density and bone quality (exchange, architectonics, damage
accumulation and mineralization) [8].

For studies in the maxillofacial area, animal models are
used to study the features of the repair of jaw defects in
osteopenia. Most often, experimental studies of fracture
consolidation are performed in laboratory rats after
ovariectomy [39]. Also, delayed fracture healing is observed,
in particular, in an animal model of osteoporosis induced by
corticosteroids [26, 35].

In animal models, when fracture was healed,
osteoporosis was reduced by a 40% reduction in the area of
the corpus callosum and a 23% reduction in bone mineral
density in the lesion area. The mechanical properties of the
corn are also disturbed and the stability and strength of the
fixation of the implants is impaired [11]. For greater
persuasion, we will present both preclinical and clinical data.

In the works by E. V. Zhelnina [9], evidence of osteoporosis
of alveolar bone that arose under the influence of
dexamethasone for two weeks is presented. This revealed
shifts in the activity of alkaline phosphatase, the levels of
metabolites of nitric oxide with a constant content of Ca and
P in the blood [10].

Y. Li et al. [37] found in simulations of rabbit defect a
positive correlation between bone repair activity and the
expression/activity of calcitonin gene-bound peptide and
nitric oxide synthase.

I. V. Mayborodin et al. [15] proved that the introduction to
rats into the area of mandible bone damage, a suspension
of autologous bone marrow mesenchymal stem cells in the
culture medium accelerates the development of bone tissue
integrity restoration processes.

After surgery to fill the defect of the mandible bone
enriched with platelet fibrin clot in rats, further effective
replacement of the defect with bone tissue and bone marrow
formation was observed [14].

The effectiveness of the use of autologous and allogeneic
adipose tissue stem cells to optimize regeneration of the
mandibular bone defect in rabbits was pruved.
Bioengineered design based on collagen sponge from
hydroxyapatite GAPCOL (GAPCOL, "NGO polystyrene") for
transplantation of adipose stem cells into bone tissue defect.
Osteogenic stem cells induced by osteogenic differentiation
have been shown to stimulate reparative osteogenesis.
Moreover, the influence of autologous cells is more
pronounced than allogeneic cells (higher rate of bone matrix
maturation) [22].

In the domestic and foreign scientific and medical
literature there are practically no works devoted to the study
of the ability to stimulate regeneration in fractures of the
mandible with the help of placental therapy and calcium
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preparations [3, 25, 40, 44].

Only the results of the study by Russian colleagues [3] of
the effectiveness of implantation of PLATEX-choral (chorionic
sheath preparation) into the fracture zone of the mandible to
stimulate reparative osteogenesis of bone tissue can be
named from the works.

A. G. Guliuk et al. [7] improved the method of complex
treatment of patients with mandibular fracture against the
background of structural and metabolic changes in bone
tissue with the combined use of calcium and zinc.

C. Roux et al. [41] and A. Avenell et al. [24] studied the
repair process in osteoporous, osteopenic fractures and
evaluated the potential for the use of vitamin D and calcium
drugs in slow or insufficient bone healing.

We did not include any studies on drugs capable of
influencing different stages of reparative osteogenesis of
other body bones without and against osteoporosis.

The analysis of the literature showed the variety of existing
methods of treatment of fractures of the mandible, which
have a regenerative effect on bone tissue, which is confirmed
by morphological methods of research [7, 13, 27, 41].

It should be noted that it is difficult to extrapolate the
positive results of administration of the above-mentioned
drugs to humans, as there is no evidence of safety or bio-
similarity for patients. As a rule, the doses used in animals
are several times higher than the therapeutic doses in
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CYYACHI YABNEHHS NPO ETIONATOIMEHE3 TPABMATUYHUX YIUKOMKEHb HUXHbLOI LUENEMNU HA TII OCTEOMNOPO3Y |
3ACTOCYBAHHS MPEMAPATIB NS KOPEKL|i MPOLECIB PENAPATUBHOIO OCTEOIEHE3Y

Jlixiubkuii O. O.

AHoTauifa. Mema pobomu - npogecmu aHari3 cy4yacHuUx rnoansdie Ha emionamozeHe3 mpasMmamuyHUX yWKOOXKeHb HUXHbLOI wenenu
Ha mu1i ocmeornopo3sy i 3acmocyeaHHs npenapamie 0711 KOPeKUii npouecie pernapamueHo20 ocmeoeeHesy. AHari3 3pobreHo Ha OCHOB8I
025180y 8im4u3HaHUX i 3apybikHUX cmametli ma docridxeHb 3a 2006-2018 poku, Kopucmyroyuck HaykomempudyHumu 6azamu PubMed,
eLIBRARY.RU, Web of Science. YWwKoOXeHHs1 HUXHbOI wenenu, a came ii nepenomu, € 0ocumsb PO3MOBCHOKEHOIO Mamoriogieto 5K 8
YKpaiHi, mak i 8 iHWux KpaiHax ceimy, Wo rnog's3aHa 3 nopyweHHsIM 6azamboX KIHOH08UX byHKUil, 30KpeMa, Xap4y8aHHSIM i CriifiKy-
8aHHSIM, a y eunadKy yckrnaOHeHb - Hagimb MopyWweHHsIM ecmemuyHoi ¢yHkuii. OOHUM 3 ¢hakmopis, wo nidsuujye 8ipozidHicmb
popMysaHHsI nepesiomie € 0CMeornopo3 - CUCMEMHE 3aX80PH08aHHSI KICMKOBOI MKaHUHU, WO Xapakmepu3yembCsi 3MEHWEHHSIM Macu
Kicmku 8 oOuHuyi 06'emy ma nopyweHHsM ii Mikpoapximekmypu. | skwo npobnemamuka rnepesiomie HUXHbOI wenenu € docums
pO3Kpumor, mo ocobnusocmi ¢hopMysaHHsI neperiomie 0aHoi KicmKku Ha ¢hOHI 3axeoptosaHb, 30Kpema i Ha ¢hoHi ocmeornoposy, €
HedocmamHbO 8UCBIMIIEHO MEMOK 5K 8 YKpaiHCbKUX, mak i 8 iHo3eMHux Oxepenax. Y daHili cmammi npedcmasneHi cydacHi
pobomu wo0do emionoeii i namozeHe3y mpasMamuyHUX YWKOOXeHb HUXHBLOI wenenu Ha mii ocmeornopo3y ma cy4acHux memodis
KOpeKujii npouyecie penapamugHo20 0CMeo2eHe3sy.

ISSN 1817-7883
elSSN 2522-9354

“BicHuk BiHHUUbKO20 HayioHalIbHO20 MeOu4HO20 yHisepcumemy’,

2019, T. 23, Ne2 314



Modern views on etiopathogenesis of traumatic injuries of the lower jaw against the background of osteoporosis...

KnroyoBi cnoBa: penapamugHuli ocmeozeHe3, yWKOOXKEHHS] HUXHBOI wenernu, ocmeornopos, emiosniogis ma namoaeHes.

COBPEMEHHbIE NPEOCTABIIEHUA O 9TUOMNATOMEHE3E TPABMATUYECKUX MOBPEXOEHUWA HUXXHEW YENOCTU HA ®OHE
OCTEOINOPO3A U UCNMONb30OBAHUA NPEMNAPATOB Al KOPPEKLIMU NMPOLIECCOB PEMNAPATUBHOIO OCTEOIEHE3A
Jluxuykui A. A.

AHHOTaumsA. Llesis pabomsl - npogecmu aHanu3 CO8PEeMeHHbIX 832151008 Ha 3muonamo2eHe3 mpasmamuyecKux nospexoeHud
HUXHeU Yesocmu Ha ¢hoHe ocmeornopo3a U MpuMeHeHUs npernapamos 071 KOppeKyuu Mpoyeccos pernapamugHo2o 0CmeozeHesa.
Ananu3s cOenaH Ha ocHoge 0b30pa omeyecmeeHHbIX U 3apybexHbix cmamel u uccriedosaHul 3a 2006-2018 200bI, Monb3ysicb HayKo-
mempuyeckumu 6asamu PubMed, eLIBRARY.RU, Web of Science. NospexdeHusi HUXHeUl Yeocmu, a UMEHHO ee rieperiombl, docma-
MOYHO pacnpocmpaHeHHas Namoroausi Kak 8 YkpauHe, mak u 8 Opyaux cmpaHax Mupa, U cesidaHa C HapyuweHUeM MHO2UX KITHo4e8biX
hyHKYUl, 8 YacmHOCMU, € numaHuem u obuweHueM, a 8 criy4ae OCrIOXHeHUU - daxe ¢ HapyweHuem scmemudeckol ¢pyHkyuu. OGHUM
U3 ghakmopos, rosbIWaUUX 8epPOSIMHOCMb (hOPMUPOBAHUS MMepesioMos, 8MAEemcs 0CMeornopo3 - cucmemHoe 3abornesaHue Kocm-
HOU mKaHU, Xxapakmepu3yoweecs yMeHbUWeHUeM Macchbl Kocmu 8 eQuHUUe obbema u HapyweHuem ee Mukpoapxumekmypsbl. Y eciu
npobriemamuka rnepesioMo8 HUXxHel yemnocmu 00CmamoYHO packpbima, mo 0cobeHHoCmU hopMuposaHusi neperiomos 0aHHOU KOC-
mu Ha ¢hoHe 3abosiesaHull, 8 MOM Yucsie U Ha hoHe ocmeornopo3sa, HeAoCmMamo4YHO Oc8eweHa KaK 8 yKpauHCKUX, makK U 8 UHOCMpaH-
HbIX UCMOYHUKax. B daHHOU cmambe npedcmassieHbl cospemMeHHbIe pabombl M0 3MUOIo2UU U Namo2eHe3y mpasmamu4ecKux ro-
8pex0eHull HUXHeU Yesnnrncmu Ha ¢hoHe 0cmeoropo3a U Co8peMeHHbIM Memodax KOppeKyuu rpoueccos penapamugHo20 ocmeoze-
Hesa.

KnioueBble cnoBa: pernapamueHbili 0cmeo2eHe3, NospexOeHUsT HUXHeU YesTrcmu, 0cmeornopos, 3Muosoausi U namoaeHes.
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