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The work presents a comparative study of the stlefessmed state of the normal hip joint elementshitdren and in the
case of its dysplastic changes. To achieve thigose; several mathematical models of the chilg'gdmt were built using the finite
elements method. In the process of constructingdlailation model, the geometric model of the ipelvigh was taken as a basis,
which is based on the method of creating a modgtometric sections obtained from tomographic irmaye a result of the performed
mathematical study, significant changes in thereatii the stress-deformed state in the dysplagtigoint compared to the norm,
which, in our opinion, may be one of the significéactors delaying the formation of the acetabulmd progression of the thigh
subluxation, as well as initiate occurrence of faahbead cartilage and acetabulum degeneratiors.afée obtained data should
contribute to the definition and optimization ofthwls for additional mechanical stimulation of ltfiye joint components for its normal
development during treatment.
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JOCIKEHHS HAIIPYKEHO-IE®@OPMOBAHOI'O CTAHY
MOJIEJI KYJIBILIOBOI'O CYIVIOBA VY JIITE B YMOBAX HOPMH TA JTUCILIA3II

B naniit po0oTi npoBeieHO TOPIBHSUIBHE JOCIIPKEHHS Halpy)KeHO-1e(hOpMOBAHOTO CTaHy €JIEMEHTIB KyJIbILIOBOIO Cyroda
y niteli B HOpMI Ta y BHUIIAAKy HOro UCIUIACTHMYHMX 3MiH. J[Is1 BHpIIeHHS mOcTaBieHOi MeTd Oy moOynoBaHi JEKiTbKa
MaTeMaTHYHUX MOZEJICH IMTAYOro KyJIBLIOBOrO Cyrio0y 3a JIONOMOTOI0 METOAY CKIHYEHHX eJIEMEHTiB. Y Ipoueci mnoOynoBu
PO3paxyHKOBOI MOIEJIi 32 OCHOBY OyJ1a B3siTa TeOMETPHUYHA MOJIEIIb Ta3-CTETHO, B OCHOBY SIKOT MOKJIAICHO METOAMKY CTBOPEHHS MOJIEIi
[0 TEOMETPUYHMX MEepeTHHAX, OTPHMAHMX 3 ToMorpadiuHuX 3HIMKIB. B pesymsrari mpoBeeHOro MaTeMaTHYHOTO JOCIIDKEHHS
BCTaHOBJICHO 3HAYHI 3MiHM XapakTepy Harpy)XeHO-1e(opMOBAHOIO CTaHy B JMCIUIACTHYHOMY KYJIBILIOBOMY CYIoOi B MOpIBHSHHI 3
HOpPMOIO, IO, Ha HaIly IyMKy, MOXKe OyTH OIHMM i3 CyTTe€BHMX ()aKTOpiB 3aTpUMKU (HOPMYBaHHS KyJIBLIOBOI 3alaiiHU Ta
MPOrpECyBaHHSI MiJJBUBHXY CTETHA, & TAKOXK 1HII[IFOBATH BUHUKHEHHS AUITHOK IOYaTKOBOT IETEHEpAIlil XPSIIa TONIiBKH CTETHOBOT KICTKH
i KynbiioBoi 3anaguHd. OTpUMaHi JaHi MaroTh CHPHUSTH BHU3HAYCHHIO Ta ONTHMi3alil METOMIB JOJATKOBOI MEXaHIYHOI CTUMYJILIT
KOMITOHEHTIB KyJIBIIOBOTO CyrI00a JUIsi HOro HOpMaIbHOTO JIOPO3BUTKY B IIPOLIECI JIIKYBaHHSL.
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The work is a fragment of the research project “Blional treatment of humerus fractures”, state shgition
No. 0117U4682.

One of the most important manifestations of hiptjaiysplasia (HJD) is the acetabulum deficiency
(Acd) of varying severity, which usually developsdually and is not accompanied by pronouncedcdini
changes at the early stages of the child's bodglal@wment. The pronounced deformations of both, @i
the whole of the hip joint (HJ) in cases of its pigsia, is accompanied not only by pain and résmicof
movements in the HJ, but also by loss of congruehtiee joint's components, decentration and sidilars
of the hip develop, there is an overload of cerfaid zones and proximal femur (PF) and, as a cossee,
early coxarthrosis develops.

Currently, there are numerous methods of conseevatlD treatment in children, but according to
various authors, in 15-45% of cases, they do raot e the restoration of the correct anatomic# matthe HJ
[2,5]. The best results of conservative treatmérddD are observed in cases of its early onsetfiitbie3
months after birth) using the functional methodhewthe extremities are given the necessary positivle
maintaining active movements in the joints, leadmthe centering of the femoral head (FH),anddatmg
active complete development of HJ [2]. Howeverséiechniques are effective until the age of 6 hgrand
at an older age the percentage of reluxationsecwhdary deformations increases significantly [5,7]

For the treatment of HJD at the age of 6 to 18 hymhethods are used that center and retain femoral
head (FH) in the Acd, but rigid fixation, which cent be avoided at this stage, eliminates physictddbads
and normal joint function, which at such an eadg aignificantly delays the dynamics of HJdevelopiaed
leads to the loss of valuable time, because with @onth of the child's life, the dynamics of itewth
decreases and the opportunities for further deusdop of the HJ components are reduced [2,5].
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A means to improve the existing methods of conses/éreatment can be additional stimulation of
the HJ components complete development is perforptiysiological loads on the joint, particularlyetuse
of the “trampling” method. This method is that unthe conditions of maintaining stable fixatiorntioé limbs
in orthopedic devices, the hip abduction at 505 >&nd internal rotation at 15 ° -20 °, a seriepasiodic
loads of "trampling” on the limb is performed, died along its longitudinal axis. These sessioagegular
and are performed several times a day with adbtED00 to 1500 exercises per day [3].

Studies of the loading features and the impacbeéd physiological loads on the development of HJ
in children in normal and HJD in the domestic ameiyn literature are insufficiently covered anavie this
guestion open [9]. One of the promising fieldsdbtaining new knowledge on determination of fotcesses
in the HJ components, both in normal and in the cddts dysplastic changes, is application of fthike
elements method (FEM) to study the stress-defostatd (SDS) in the joint elements [8].

The purposeof the study was to compare the stress-defornage of the of the hip joint elements in
children in normal and in the case of dysplastanges in the acetabulum and proximal femur.

Materials and methodsTo achieve this purpose, several mathematical rmaofethild's HJ were
built usingfiniteelementmethod(FEM). The constroictof these models and calculations were perforimed
the SolidWorkssoftware [8].

In the process of building, the calculation modelswbased on a geometric pelvis-thigh model,
developed at the laboratory of biomechanics Sléfko Institute of Spine and Joint Pathology NAMS”,
which is based on the method for creating a motdgeometric sections obtained from tomographic |sag
[5]. The following changes were included into tleastructed model, according to previous reseailch [4

- zones of pelvic bones and femur growth are taktenaccount (presence of Y-shaped cartilage of
the acetabulum, apophysis of the great acetabutghalavus zone of the femoral headepiphysis);

- reduced anatomical size of bone structures idreini compared to adults;

- altered anatomical parameters of the hip joiatneints’ structure in accordance with the features
characteristic of these joints’ dysplastic damagereased antetorsion from 15 ° to 35 ° and vadgigrmity
of the proximal femur — cervical-diaphyseal angkb@A) was 130 ° and 140 °, which is the norm in
childhood.

Taking into account the above changes, severabhntariof the HJ calculation models were
constructed (fig. 1):

1. Model of normal HJ with CDA, which was 130 °tetortion angle - 20 ° and normal acetabulum
(acetabular index - 2% - determination of stress-deformed state of tednehts under conditions of single-
support standing;

2. Model of dysplastic HJ with CDA, which was 13@htetortion angle - 20 ° and acetabular index
60 ° ("beveled" dysplastic Acd) - determinationstess-deformed state of HJ elements under comslitd
single-support standing;

3. Model of dysplastic HJ with CDA, which was 14@&fitetor torsion angle 40 ° and acetabular index
60 ° - (dysplastic changes in both proximal femual &cd) - determination of stress-deformed statéeldf
elements under conditions of single-support standin

Properties of materials. In this study, the malteves considered homogeneous and isotropic. In the
process of choosing the properties of bone stresfwe based on the data that are most commorein th
literature [10]. The following characteristics dietmaterials were used: E - modulus of elastidfiyuag's
modulus) and - Poisson's ratio, which are presented in table 1.

Load scheme. In this paper, we considered a siagiant of the load - single-support standing (othe
variants of the load in cases of dysplastic chanyéise elements of the HJ will be considered in roext
publication). The main load is the weight of thelypowhich in our study was assumed to be equalto P
100H. The muscle strength values in a single stposition are taken in accordance with the datagmted
in the work. The lower plane of the left knee jamfixed. As the stress state assessment, Misessss are
selected as the most informative type of the géseess state. In the course of our study, alllmeniin the
text are rounded to one decimal place.

Table 1
Mechanical characteristics of the materials used
Tissue E (MR) v
Corticalis bone 12240 0.3
Cancellous bone 380 0.3
Cartilage 10.5 0.49
Bone growth plate 5 0.45

Results of the study and their discussiomitially, the analysis of stress-deformed statarants of
the HJ during single-support standing was carrietd dhese data are necessary for further comparativ
analysis in the case of different variants in tleglah of dysplastic HJ in children.
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Analysis of the stress-deformed state in the higt jo children is normal The analysis of the
proximal femur model of normal HJ in the case n§E-support standing showed that the most intisntbe
lower part of the femoral neck and the medial sidae proximal femur (fig. 1a).

In Acd, areas of increased stress are observed tileredge of the anterior-upper and posteriosarea
of the acetabulum. Thus, in the anterior regiothefAcd, the Mises stresses reach 3 MPa, in therygapt —

5.1 MPa, in the rear part — 5.2 MPa. In the ceoitégne acetabulum, the level of stress is lower emahls to
1.5 MPa (fig. 2a).

Also, a higher level of stress-deformed state &oled in the Corticalis zone of the Acd (fig. 3a),
other parts of the Acd the amount of stress vdraa 0.6 to 1.9 MPa. Due to its concavity, compikess
stresses are mainly observed. The unloaded swfadbe femoral head“protrudes” outwards under tima
of tensile stresses. Based on our calculationdpured that normally the high-stress area correspémdhe
zone of femoral head’s maximum contact with Accadled sector), which is accompanied by increased
compression of the subchondral plate. In the chsewimum contact between the femoral head and thed,
central part of the latter (fossa) and the perighgarts of the femoral head remained little intaot

Based on the calculations, the following conclusioan be drawn:

1. In the calculation model of theHJ, the mostssied areas are the area of the femoral neck and the
medial side of the proximal femur;

2. In the acetabulum, the upper and posterior esigesiore stressed,;

3. In the central part of the Acd, the level okst is lower by more than 3 times, compared to its
upper and posterior edges;

4. The cortical layer of the acetabulum is moressied.
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Fig.1 Stress according to Mises— a complete mddéloa) norm; b) acetabular index 60°; ¢) acetatinbex 60 ° + antetorsion of the femur 40°.

Analysis of the stress-deformed state of the hig omponents in the case of a model with an
antetorsion angle of 20 ° and dysplastic Acd withagetabular index of 60A&nalysis of stress-deformed
state in this HJ model in the case of single-supganding showed that the most stressed, asdardimal
model, is the lower femoral neck and the media sicthe proximal femur (Fig. 1b). In the Acd, treture of
the stress-deformed state distribution in comparnigith the norm has changed- the front and reaesd§
the acetabulum were more stressed, and in the eplger the level of stress-deformed state becamer.low
Thus, in the front and rear areas of the Acd, tieeM stresses reach 5.3 MPa and 5.6 MPa, resgigctwnd
in the upper part — 4.1 MPa. In the center of tiad,Ahe level of stress state, as for the normalaiavas
lower and equalled to 2.4 MPa (fig. 2b). A highevdl of stress is observed in the Corticalis bdnthe
acetabulum (fig. 3b).
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Fig.2 Stress according to Mises - acetabulum: ahnlo) acetabular index 60 °; c) acetabular indéx6antetorsion of the femur 40°.
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Based on the calculations of this HJ model, thevighg conclusions can be drawn:

1. In general, for theHJ model with an acetabuldex of 60°, but normal indices of proximal femur,
the most stressed areas, as for the normal madelha femoral neck and the medial side of theipralx
femur;

2. In the acetabulum, the nature of the stressutheid state distribution has changed — the front and
rear edges are more stressed;

3. In the central part of the Acd, the level oéstris lower than by 2 times, compared to its famat
rear edges;

4. The most stressed is the cortical layer of detadpulum.

11

Fig.3. Stress according to Mises— frontal secticié center of the Acd: a) norm; b) acetabuleexreD°; ¢) acetabular index 60° + antetorsion of
the femur 40°.
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Analysis of the stress-deformed state of the dstipldJ components in the case of a model with an
antetortion angle of 40° and an acetabular inde8@f. Analysis of stress-deformed state in this HJ madel
the case of single-support standing showed thaimib&t stressed in the proximal femur, as in thenabr
model, is the femoral neck, but the zone of siteasentration has shifted to its posterior sidg (fc).

In the Acd, the nature of the stress-deformed sligtebution has also changed in comparison with
the norm and a variant of the HJ model, which amdygsidered the dysplasia of the acetabulum (adatabu
index 60°). The most stressed was the anterior efitfee Acd, where the level of stress accordiniylises
reaches 8.8 MPa, at the rear edge of the acetalibtumaximum value of stress according to Mises&vhs
MPa, and at the top edge — 3.3 MPa. In the ceftiirecAcd, the level of stress, as for previouswation
models was lower and equalled to 2.6 MPa (fig. Bshould be noted that a higher level of stresshiserved
in the Corticalis bone of the acetabulum (fig. 3c).

Based on the calculations of this HJ model, tHevighg conclusions can be drawn:

In general, for the HJ model with an acetabulaexndf 60° and antetorsion of 40°, the most stressed
area, as well as for the previous calculation n&dethe medial section of the proximal femur;

119



| SSN 2079-8334. Csim meouyunu ma odionozii. 2020. No 4 (74)

1. In the femoral neck, the zone of stress conagmitr has shifted backward;

2. The nature of the stress-deformed statedistibblias changed in the Acd— the anterior edgeeis th
most stressed.

3. At the rear edge of the Acd, the level of stedss increased, and at the upper edge — decreased,;

4. In the central part of the Acd, the level oéstris lower than by 2 times, compared to its faoick
rear edges;

5. The most stressed also was the cortical laytrecdicetabulum.

Comparative analysis of
stress-deformed state in the
above calculated HJ models
showed (fig. 4) that in the
case of acetabulum dysplasia
the level of stress state

m norm decreases in the Acd upper

B dysplasia 60 edge, and increases —in its

m dysplasia 60+antetorsion 40 @nterior and posterior parts.

In the presence of additional

changes in proximal femur,

; I namely —antetorsion of the

femur (in our case — 40°),

Single-support standing

=
o
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anterior upper posterior middle . .
Fig.4 Comparison diagram of Mises stress valughdracetabulum in three HJ models: 1. undghere IS a Sharp Increase (up
normal conditions; 2. Acd dysplasia (acetabulaeing0°); 3. dysplastic changes both in proximalifiem to 50%) of the stress state at
(antetorsion 40°) and in Acd (acetabular index.60°) the ante-
rior edge of the Acd, and there is an increasharstress state at the posterior edge of the Addi%) and a
reduction in stress-deformed state on the upper efiipe Acd (by 20%).

Thus, based on the data of a number of authorsngrdie influence of the stress-deformed state
distribution on the development and shape of theeb@,13] and the influence of pathological stress-
deformed state deviations on articular cartilag&d]l revealed in this study high, in absolute teretresses,
as well as the nature of their distribution in femoral head and acetabulum in the case of HJ altapl
changes, in our opinion, may be one of the sigmifiactors in the progression of the femur sultioraand
they also can initiate the occurrence of cartildegeneration areas in the femoral head andAcd.

1. In the case of determining the stress-deforntatk sn the model of a child's hip joint that
corresponds to the norm, in the case of singlestiganding, the most stressed is the lower (atteo
femoral neck and the medial side of the proximaiue In the anterior part of the Acd, the Misegesies
reach 3 MPa, in the upper part — 5.1 MPa, in the part — 5.2 MPa, in the center of the acetabultirs—
MPa, in other parts of the Acd the stress var@® 1.6 to 1.9 MPa.

2. The stress-deformed state of the HJ componewtsildren in the case of dysplastic changes in the
Acd (acetabular index 60°) under conditions of lsirgypport standing was characterized by an inergas
stresses primarily in the acetabulum. Thus, infribvet and rear parts of the Acd, the stress value3 MPa
and 5.6 MPa, respectively, and in the upper pattE-MPa. In the center of the Acd, the level oésd, as for
the normal model, was lower and equalled to 2.4;MPa

3. In the case of determining the stress-deforniaig $n elements of dysplastic HJ with cervical
diaphyseal angle — 140°, antetorsion angle — 40° aetabular index — 60° under conditions of single
support, it is found that in the femoral neck tttess concentration zone shifted backward, the stiestsed is
the anterior edge — 8.8 MPa, at the rear edge ©f Abd — 6.1 MPa, and at the upper edge —
3.3 MPa.

Thus, the high stresses determined in this studgbsolute values, as well as the nature of their
distribution in femoral head and Acd in the casdysplastic changes in the HJ, in our opinion, ivapne of
the significant factors of delaying the acetabufarmation and progression of hip subluxation, dradsio can
initiate occurrence of initial cartilage degenenatsites in femoral head and Acd that can be ressliresses
distribution change in sites of the joint.
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THERAPEUTIC POTENTIAL OF LACTOBACILLI-BASED DRUG IN  THE TREATMENT
OF GENERALIZED PERIODONTITIS
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The article presented the study results on theadeathgeneralized periodontitis treatment withdaetcilli-based probiotic
drug. Its efficacy was accessed according to giynaepted clinical and microbiological studirghe treatment dynamics in patients
with stages | and Il of generalized, chronic pesigdis on the 1st, 5th and 10th day of follow-Tipeatment of periodontitis included
professional oral hygiene, topical and common apftin of probiotics. Probiotic application for thesatment of generalized
periodontitis contributed to the improvement ofl ti@alth (p<0.001), as well as a significant reidincin symptomatic manifestation of
gingivitis (p <0.001). The results of microbiologicstudies showed a decrease in the total courmlohy-forming units in gingival
pockets on Day 10 of treatment (p<0.05), as walkaisicrease in stabilizing bacterial species.

Key words: generalized periodontitis, probiotic, lactobaditiicroflora of gingival pockets.
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MOKJ/INBOCTI 3ACTOCYBAHHS ITIPEITAPATY HA OCHOBI JIAKTOBALINJI
Y JIKYBAHHI I'EHEPAJII3OBAHOI'O ITAPOJOHTUTY

B crarri HaBeneHi pe3yNnsTaTi BUBYCHHS CIIOCOOY JIIKyBaHHS TeHEPAIIi30BaHOTO TTIAPOJIOHTUTY i3 BHKOPHUCTAHHSIM IPOOioTHKa,
BUTOTOBJICHOTO Ha OCHOBI JIakToOami. EQEeKTHBHICTD OIHIOBAIM 33 JAHUMH 3araIbHONPHAHATHX KITIHIYHHX Ta MIKpOOiOIOTTYHHX
JOCTI/DKeHb B IMHAMILI JIIKYBaHHsI [TALIEHTIB 13 XPOHIYHMM reHepaitizoBaHuM napogontutoM | ta Il crymenro msbxkocti Ha 1, S5ta 10
100y crioctepexens. JIikyBaHHS TapoOAOHTHTY BKIIIOUANO MPOQECiifHy TiricHy poToBOi IIOPOKHIHY, MICLIEBE Ta 3aralbHe 3aCTOCYBaHHS
mpo0ioTHKa. 3acTOCyBaHHS NPOOIOTHKA UIS JIIKYBaHHS T'CHEPATi30BAHOTO MAPOIOHTHUTY CIPHSUIO TOKPAIICHHIO CTaHY Tiri€HH
nopoxkaiHA pora (p<0,001), a TakoX 3HAYHOMY 3MCHIICHHIO SIBHIL cuUMITOMaTnyHoro rinriBity (p<0,001). Pesysnsraru
MIKpOOIOJIOTIYHUX JOCIIDKEHb TOKa3ajdyd 3MEHIICHHS 3arajbHOi KUIBKOCTI KOJIOHIEYTBOPIOIOYMX OMHHMIG Y IapOAOHTATBHUX
kurersx Ha 10 o6y nikysarms (p<0,05),a Takox 301TbIICHHS CTAOLTI3YIOUHX BU/IIB MIKDOOPTaHi3MiB.

Ki11040Bi cJj10Ba: reHepati3oBaHmii TApOIOHTHT, TPOOIOTHK, JTaKTOOAIMITH, MIKpO(IOpa MapOIOHTATBHIX KHIIICHb.

The work is a fragment of the research project ¢gtof the role of opportunistic and pathogenic dtifais agents with
different sensitivity to antimicrobial and antivildrugs in human pathology”, state registration NG.18U004456.

The importance of finding new ways to treat peritdbdisease is determined by the fact that the
number of people suffering from generalized penititie is growing steadily and this pathology isit its
age restrictions. The reason for this situatiothésdeterioration of environmental, demographid social
factors, which leads to the immune system disordiedscauses a depression of the protective baofi¢he
oral mucosa (OM). Decreased colony-forming restgasf OM, imbalance of the resident microflorahe t
oral ecosystem contributes to the developmentmérgdized, chronic periodontitis [1].

To date, probiotic drugs are considered the mostmiging drugs against antibiotic-resistant
subpopulations of pathogenic bacteria [3]. Accagdito the WHO (2002), probiotics are living
microorganisms, the use of which in the requireawam provides therapeutic and preventive caretfer t
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