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Abstract. Aesthetic and hygienic requirements of patients with reduced bite height necessitate the use of mod-
ern orthopedic constructions. The main cause of this disease is pathological abrasion of the hard tissues of the teeth, the
prevalence of which ranges from 4 to 57% at a young age, reaches 91% in the elderly and is accompanied by both mor-
phological and functional disorders of the dental-maxillary system.

The aim. Research the features of the diagnosis of dental status in patients with reduced bite height and timing
of their treatment.

Materials and methods. Determine the degree of reduction in the height of the bite in persons with pathologi-
cal abrasion of the hard tissues of the teeth of varying severity compared with the norm and features of its recovery.

Results. In order to prepare for orthopedic treatment, we determined the height of the bite in 123 patients. Ac-
cordingly, they were divided into three groups. Group 1 consisted of 32 patients with included dentition defects with
reduced bite height up to 2 mm (n = 32), group 2 - examined with included dentition defects with reduced bite height 2-
4 mm (n = 31), group 3 are patients with included dentition defects with reduced bite height of 4-6 mm (n = 30). All
persons of the main groups belonged to the second and third age groups according to the WHO, aged 35-55 years, who
required orthopedic treatment with fixed constructions of dentures.

The control group (n = 30) are young people who belonged to the 1st WHO age group (age - 18-34 years) with
intact dentition, without concomitant somatic and dental pathology, were examined in one visit.

In order to study the degree of dependence of bite height reduction between incisors, canines, premolars and
molars, we studied 30 gypsum models of supergypsum of the upper and lower jaws without reduction of bite height and
93 - with varying degrees of pathological abrasion of tooth hard tissues of all examined people.

The models were fixed in a standard articulator in the central occlusion position. Using a caliper, we deter-
mined the size of the tooth crowns and compared it with standard sizes.

In this research, we found the dependence of the degree of reduction in the height of the bite in the area of mo-
lars - premolars - incisors and canines in the ratio 1: 1,25: 1,5.

We performed orthopedic treatment and subsequent clinical observation for each patient for 6 months, examin-
ing their condition after fixation of prostheses in 1 week and in 1, 3 and 6 months after orthopedic treatment.

Based on the diagnosis of bite height reduction, we provided practical recommendations on the terms of use of
fixed pharmacy bridges prostheses according to the degree of bite height reduction in the examined people.

In the case of patients with a decrease in bite height by 3-4 mm, permanent orthopedic treatment is possible in
90 days after fixation of temporary orthopedic constructions in the oral cavity, and in patients with a reduced bite height
of more than 4 mm - in 180 days.

Conclusions. According to the results of the research, a high efficiency of determining the degree of reduction
in bite height in preparing patients for permanent orthopedic treatment depending on the severity of the pathological
process.

Keywords: bite height, tooth abrasion.

Introduction. All types of pathology of the mas-
ticatory system disrupt its function. The most common of
these is a decrease in bite height, which occurs due to
abrasion of the teeth.

Researches by anthropologists show that this
problem is relevant worldwide and modern, because
researches of the teeth of ancient people show the ab-
sence of signs of this pathological symptom complex.
Dentists know that tooth abrasion is physiological and
pathological.

In particular, the physiological abrasion of the
teeth, which, although associated with a pathological
condition - hypercementosis, however, is mutually com-
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pensatory. At the same time, pathological abrasion, which
is the main manifestation of decreased bite height, has a
polyetiological origin and requires detailed study.

Orthopedic dentistry clinic is often visited by pa-
tients with this pathology, in whom the time is prolonged
and the rhythm of chewing is reduced, chewing efficien-
cy deteriorates compared to the norm, and there are seri-
ous disorders of masticatory muscle coordination in gen-
eral [1,2].

In addition, periodontal diseases, which are as-
sociated with untreated reduction in bite height, have a
complicated course and require long-term comprehensive
treatment [3].




At orthopedic treatment of persons with such
complications preliminary special preparation is neces-
sary, and they aspire to receive optimum aesthetic results
of stomatologic reception in the shortest possible time.
Therefore, to ensure quality treatment of patients, name-
ly, to increase the height of the bite, and in order to meet
their requirements, the clinic is increasingly using tempo-
rary crowns and bridges [4,5].

Rationale for the research. Despite the devel-
opment and implementation of modern means of preven-
tion, there is a tendency to increase dental morbidity,
which requires orthopedic intervention. This is especially
true for patients with reduced bite height due to patholog-
ical abrasion of the hard tissues of the teeth. The preva-
lence of pathological abrasion of the hard tissues of the
teeth ranges from 4 to 57% at a young age and reaches
91% in the elderly [6], accompanied by both morphologi-
cal and functional disorders of the dental jaw system.

Decrease in bite height occurs when the vertical
size decreases and the interocclusal distance increases,
which decreases unevenly with the loss of each tooth and
depends on the presence and location of the remaining
teeth and the presence of removable orthopedic construc-
tions in the patient's mouth, age, region of residence [7].

Factors that lead to the loss of bite height are
changes in traditions and habits in society - accelerating
the pace of life, stress, excessive consumption of sour
drinks and foods, ignoring the standards of oral hygiene.

The significant role of acids in reducing the
height of the bite, microbial factor, harmful working
conditions has been experimentally proven. One of the
leading factors in the occurrence of pathological abrasion
of tooth enamel is genetic.

Among the functional changes in this pathology,
especially in bruxism, are considered dysfunctional dis-
orders of the temporomandibular joints, changes in the
bioelectrical activity of the masticatory muscles and the
microcirculatory tract of periodontal tissues of the teeth
that maintain the height of the bite. At the same time,
morphological changes are accompanied by functional
disorders of the biodynamic balance of the masticatory
muscles, often to the stage of decompensation [8].

Important is the dependence of the nature of
abrasion of teeth and reduction of bite height on the type
of pathological bite of the patient, diseases of the gastro-
intestinal tract, dysfunction of the masticatory muscle
group with the occurrence of orofacial pain.

However, a debatable issue in the scientific liter-
ature is the problem of determining the degree of reduc-
tion in the height of the lower third of the face, which is
manifested in persons with pathological abrasion of the
teeth, so there is a need for its diagnosis.

There are a number of techniques for determin-
ing bite height. In particular, the authors propose a meth-
od for determining the optimal length of the crowns of
the upper incisors and canines by multiplying the values
of their mesiodistal diameters by the coefficients of gen-
der determinism. A.A. Remizova proposed a mathemati-
cal formula for calculating the height of the bite, which is
based on radiometry data. One of the most accurate and
complex methods for determining bite height, a number
of authors consider cephalometry of the facial skeleton.

«Art of Medicine»

ISSN 2521-1455 (Print)
ISSN 2523-4250 (Online)

R.O. Mirza offers a method for determining the
occlusal height of the bite, which includes determining
the parameters of the face, characterized in that with a
caliper on the skin of the face mark the points: N - na-
zion. (the area of the largest indentation on the skin cor-
responding to the naso- frontal suture), Sn - subnasal (the
area of the skin indentation corresponding to the transi-
tion of the upper lip into the skin septum of the nose), L
is the point lying on the midline of the face on the border
of the transition of the red border of the lower lip, in the
absence of bite height violations, the distance N-X is
equal to the distance 2N-Sn, with decreasing distance N-
X relative to distances 2N-Sn set decrease in bite height,
with increase - increase in height.

R.V. Kozak [9] proposes a technique, which
consists in making X-ray contrast marks with filling
material within the blind fossa of the first permanent
molars of the lower and upper jaws to determine the
degree of reduction in bite height.

However, most forms of bite height reduction
are local and can be treated passively. In particular, re-
ducing it by 3 mm is an indication for a gradual increase
in bite height.

From this we can conclude that the decrease in
bite height is accompanied by a number of pathological
conditions, where the leading role is played by the masti-
catory muscles [10]. Therefore, insufficient study of
muscle condition when drawing up a plan of orthopedic
treatment of patients with reduced bite height leads to
complications that occur after permanent prosthetics and
are characterized by chips of the facing material, patho-
logical changes in the temporomandibular joint, mastica-
tory muscles, circulatory disorders.

The problem of choosing the method and dura-
tion of treatment when reducing the height of the bite,
taking into account the condition of the masticatory mus-
cles remains relevant, because even with the loss of one
tooth or poor restoration, there may be a slight dysfunc-
tion of chewing, and with increasing lost teeth changes
the position of the jaws in space and the lower third of the
face decreases, there is a violation of coordination of
masticatory muscles [11].

However, the above techniques do not take into
account the presence of included defects of the dentition
when reducing the bite height and the need for orthopedic
treatment to restore normal bite height.

As practice shows, for the choice of method and
timing of treatment it is necessary to determine accurately
the degree of reduction in bite height.

The aim of the research. Research the features
of the diagnosis of dental status in patients with reduced
bite height and timing of their treatment.

Materials and methods of research. We exam-
ined 93 patients with included defects of the dentition and
reduced bite height. All patients of the main groups be-
longed to the second and third age groups according to
the WHO, aged 35-55 years, who require orthopedic
treatment with fixed constructions of dentures.

Subjective and objective research methods were
used for diagnosis. Survey data were entered into a spe-
cially designed map. Particular attention in the examina-
tion map was paid to the main reason for the decrease in
bite height, which was mixed pathological abrasion of the
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teeth, as well as the bite. Patients had a fixed orthognathic
or direct bite, in the anamnesis there are no complaints of
LTMIJ and bruxism. Patients were admitted for treatment
with a diagnosis of a Class III Kennedy dentition defect.

Patients were under our observation for 6
months, electromyographic parameters of their masticato-
ry muscles were studied before orthopedic treatment,
after fixation of prostheses after 1 week and after 1, 3, 6
months.

The control group consisted of 30 young people
who belonged to the 1st WHO age group (age - 18-34
years) with intact dentition. They were examined in one
visit.

Research results and their discussion. As a ba-
sis for determining the degree of reduction in the height
of the bite, we chose the method of anthropometric de-
termination of standard sizes of tooth crowns by S.V.
Radlinsky [12, 13]. In it, the author gives the standard
sizes of dental crowns in the mesio-distal, vestibulo-oral
directions and the heights of dental crowns, which were
measured on gypsum models with a caliper. They are
described in table. 1.

The degree of reduction in bite height is deter-
mined by indicators of reduction in bite height in the
frontal area of the dentition. However, there are cases of

absence of antagonist teeth or teeth of the frontal area in
general in the presence of them in the lateral department.

In order to study the degree of dependence of
bite height reduction between incisors, canines, premolars
and molars, we studied 30 gypsum models of upper and
lower jaw superhypsum without occlusion reduction and
93 - with varying degrees of pathological abrasion of
dental hard tissues.

The models were fixed in a standard articulator
in the central occlusion position. Using a caliper, we
determined the size of the tooth crowns and compared it
with standard sizes.

In this research, we found the dependence of the
degree of reduction in the height of the bite in the area of
molars - premolars - incisors and canines in the ratio 1:
1,25: 1,5.

Thus, even in the absence of a certain group of
teeth in patients, it was possible to determine to which
group of patients they belong. Based on the definition of
bite height reduction, we formed three groups. Group 1
consisted of 32 patients with included dentition defects
with reduced bite height up to 2 mm, group 2 - 31 pa-
tients with included dentition defects with reduced bite
height 2-4 mm, group 3 consisted of 30 patients with
included dentition defects with reduced bite height 4-6
mm.

Table 1
Standard sizes and height of tooth crowns (mm) according by S. Radlinsky

Upper teeth
Sizes of crowns 1 2 3 4 5 6 7 8
Mesio-distal, mm 8,5 6,5 7,5 7,0 7,0 10,5 9,5 8,5
Vestibulo-oral, mm 7,0 6,0 8,0 9,0 9,0 11,0 11,0 10,0
Crown height, mm 10,5 9,0 10,0 8,5 8,5 7,5 7,0 6,5

Lower teeth
Mesio-distal, mm 5,0 5,5 7,0 7,0 7,0 11,0 10,5 10,0
Vestibulo-oral, mm 6,0 6,5 7,5 7,5 8,0 10,0 10,0 9,5
Crown height, mm 9,5 9,5 11,0 8,5 8,0 7,5 7,0 7,0

All patients in the main groups required ortho-
pedic treatment of fixed constructions of dentures.

Persons in the control group (n = 30) are young
people with intact dentition without a decrease in bite
height, without concomitant somatic and dental patholo-
gy.

One of the methods of improving the quality of
orthopedic treatment with fixed bridges with reduced bite
height taking into account the condition of the masticato-
ry muscles is the preparation of patients, namely: the use
of temporary fixed constructions that provide a gradual
increase in bite height, allow to normalize the masticatory
muscle contribute to the restructuring of "usual" myostat-
ic reflexes.

For this purpose, we have improved the method
of manufacturing provizer plastic bridges using hot
polymerization plastic "Sinma M + V" ("Stoma",
Kharkiv, Ukraine). Our laboratory stage of modeling and
polymerization of the prosthesis is excellent, where fiber-
glass beams and tapes are used as reinforcing elements.

The effectiveness of treatment to reduce the
height of the bite in terms of preparation for orthopedic
treatment, we determined the degree of adaptation of the
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masticatory muscles to temporary bridges using electro-
myographic examination.

We examined patients of the three main groups
for 6 months and, accordingly, obtained the following
results: due to the gradual increase in bite height with
temporary plastic bridges prosthetic, a positive dynamics
of results was achieved, which indicates the effectiveness
of preparing the dental-maxillary system for permanent
orthopedic treatment with fixed constructions.

Namely, in electromyographic examination in a
state of relative physiological rest in 1 month after tem-
porary treatment with orthopedic constructions,
m.masseter and m.temporalis indexes in patients of group
1 were almost equal to those of the control group and
were for the right m.masseter - (31, 60 £ 0.73) uV (p>
0.05), for the left m.masseter - (32.29 £+ 0.72) uV (p>
0.05), for the right m.temporalis - (31.24 = 1.08) uV (p>
0.05), for the left m.temporalis - (31.48 + 0.63) uV (p>
0.05), similar results in patients of the second group were
observed 6 months after treatment and were for the right
m.masseter - (32.36 £ 0.76) uV (p <0.05), for the left
m.masseter - (34.22 = 0.58) uV (p> 0.05), for the right
m.temporalis - (33.52 + 0, 68) uV (p> 0.05), for the left




m.temporalis - (33.97 + 0.49) uV (p> 0.05). Also in this
group there was the most active dynamics of restoring
muscle tone, which is explained by the maximum com-
pensatory capabilities and the ability to regenerate the
dental-maxillary system while reducing occlusion by 3-4
mm.

In patients of group 3 in the same period of time
there was only an approximation of the indicators to
similar control groups, indicating muscle atrophy due to
both physiological changes in the body and the degree of
reduction in bite height.

At the same time, in patients of all groups, nor-
malization of data in comparison with the control group
was observed not later than one month after orthopedic
treatment.

When observing patients, it is necessary to note
the effectiveness of clearly determining the reduction in
bite height, the use of temporary constructions and the
need for comparative characterization of each patient's
data to determine the degree of readiness for permanent
orthopedic treatment. Thus, in patients of group 1 pro-
nounced positive dynamics was observed after 1 month.
Proof of this is the stabilization of the process in 6
months.

In persons of group 2 there was a pronounced
positive dynamics after 3 months, and after 6 months -
clearly close to the data of patients in the control group.

In the examined group 3 there was only an ap-
proximation of data to patients in the control group with a
pronounced positive trend after 6 months.

In addition, our researches have shown that in
patients of groups 1-2 in 6 months after temporary ortho-
pedic treatment to raise the height of the bite, the func-
tions of m.masseter and m.temporalis are completely
restored.

During the same period, in the examined 3
groups, a positive tendency to normalization of the condi-
tion and function of the masticatory muscles and chewing
is clearly observed due to the restoration of the bite
height.

Conclusions. Our researches have shown that
changes in the dental-maxillary system depend on the
severity of the pathological process, in particular, on the
reduction of bite height.

The key is the question of accurate determina-
tion of the intercellular height of the jaws. It determines
the timing of the gradual increase in bite height and adap-
tation of the masticatory muscles to permanent prostheses
after orthopedic treatment.

Our conducted research allows us to clearly di-
agnose and determine the degree of reduction in bite
height due to pathological abrasion of teeth, as well as to
recommend fixed temporary acrylic bridges as a reliable
orthopedic construction to prepare the dental-maxillary
system for permanent orthopedic treatment.

Accordingly, we have provided practical advice
on the timing of the use of non-removable temporary
bridges prostheses. In particular, in patients with a de-
crease in bite height by 2-4 mm, permanent orthopedic
treatment is possible after 90 days after fixation of tem-
porary orthopedic construction in the oral cavity, and in
patients with a reduced bite height of more than 4 mm -
after 180 days.
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Prospects for further research. Confirm the ef-
fectiveness of the diagnosis of patients with reduced bite
height, our recommended treatment is planned to further
research the adaptation processes and restore the function
of the dental-maxillary system due to the restoration of
bite height.
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Pe3rome. EcTteTMuHi BHMOTM TaIli€eHTIB 31
3HUKEHOIO BHCOTOIO MIPUKYCY 3YMOBIIIOIOTh
HEOOXIIHICTh 3aCTOCYBaHHSI CYYaCHHUX OPTOMNEIMYHHUX
KOHCTpYKUid. OCHOBHOI0O TPHYUHOIO JIAHOTO 3aXBO-
PIOBaHHS € TMATOJIOTIYHE CTUPAHHS TBEPAWX TKAHWUH
3y0iB, NOMIMPEHICTH SIKOTO Bif 57 % y Monomux 10 91 %
y CTapumXx JIOJeld 1 CYMpOBOIDKYETHCS MOPYIICHHSIMH
3y0OIIIEIICITHOT CHCTEMH.

Meta. [ocmiguTd OCOOIHMBOCTI IIarHOCTHKU
CTOMATOJIOTIYHOTO CTaTyCy B TAIliEHTIB 31 3HMIKCHOIO
BHCOTOIO IPUKYCY Ta TEPMiHH iX JTIKYBaHHSI.

Marepianu i ™meromu. BusHaunTu piBeHB
3HW)KEHHsSI BUCOTH IIPUKYCYy B OCi0 3 IaTONOTiYHUM
CTUpaHHSAM TBEPIMX TKaHWH 3yOiB Ta OCOONMBOCTI i
BiJTHOBJICHHSI.

PesyabraTn. 3 METOIO MiArOTOBKH J0 OpTOIE-
JIUYHOTO JIKYBaHHS HaMH OyJIO MPOBEIEHO BU3HAYECHHS
BUCOTH TpuKycy B 123 mamientiB. ['pyny 1 ckiagamm 32
ocoOu 3 BKIIOYEHUMH JedeKkramu 3yOHHX psmiB i3
3HMIKEHOIO BHCOTOIO MPHUKYCY J0 2 MM, aHaJOTiyHO 2
rpyty — 31 oOcrexxyBaHMH 31 3HW)KEHOIO BHCOTOIO
npukycy 2-4 mm. Biamosinuo 3 rpyna — e 30 namieHTiB
31 3HIKGHOIO BHCOTOIO TpuKkycy 4-6 mMM. Bci obGcrte-
’KyBaH1 OCHOBHUX I'pyII, BikoM 35-55 pokiB, moTpedyBau
OpPTONEIUYHOTO JIIKyBaHHS HE3HIMHHMH KOHCTPYKIISMH
3yOHUX IPOTE3iB.

Oco0u KOHTpOJIbHOI Tpymu — ne 30 Moyomux
moziel, Bik — 18-34 poku, 3 IHTAKTHUMH 3yOHUMH psia-
MU, 0e3 CyImyTHbOI COMATUYHOI Ta CTOMATOJIOTIYHOI ITa-
TOJIOT1I.

Koxxnomy MaIieHTy MU TTPOBOMIIN
OpTONeMYHE JIKYBaHHS Ta MOJAJbIIe  KIiHIYHE
CITOCTEPEKEHHS, MOCIIKYIOUM iX cTaH micns (ikcarrii
TUMYaCOBUX MOCTOINOAIOHUX MpPOTE3iB uepe3 1 THXKIeHb
Ta yepe3 1, 3, 6 MicsIliB.

BucnoBku. 3a pe3ynbraTaMu OCIIKEHHS BH-
SIBICHO BUCOKY €()eKTUBHICTb BU3HAYEHHS CTYICHS 3HH-
JKCHHSI BHUCOTH TPUKYCy TpH MiATOTOBII MAIi€HTIB IO
MOCTIHOTO OPTONEIMYHOTO JIIKYBaHHS Y 3aJI€KHOCTI Bif
Ba)KKOCTI PO3BUTKY ITATOJIOTIYHOTO ITPOLIECY.

Karw4oBi cioBa: Bucora HpHKYCy, CTEpPTiCTh
3y0iB.
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Pe3rome. DcreTryeckne TpeOOBaHMS MAIMCHTOB
CO CHMKEHHEM BBICOTHI IPUKYCa BBI3BIBAIOT HEOOXO/H-
MOCTh IPUMEHEHHS OpPTOINEANYECKHX KOHCTPYKIIHH.
OCHOBHasl IPUYMHA JAHHOTO 3200JIeBaHHs — ITaTOJOTH-
YecKoe CTHpaHue TBEPIBIX TKaHel 3y0oB, pacrpocrtpa-
HEHHOCTb KOTOPOro oT 57% 10 91% u compoBoxaaercs
HapyIICHUSAMH 3y00UETIOCTHON CUCTEMBI.

Hean. MccnenoBath 0COOCHHOCTH TUATHOCTHKU
CTOMATOJIOTHYECKOTO CTaTyca y MallieHTOB CO CHIKEHU-
€M BBICOTHI IIPHKYCa U CPOKH €T0 JICUCHUSI.

Matepuanbl u Meroabl. OnpelnenuTh CTeNeHb
CHIDKEHHUSI BBICOTHI IIPUKYCa Y JIUI[ C MaTOJOTMYECKUM
CTHpaHUEM TBEPJABIX TKaHEH 3yOOB M OCOOCHHOCTH ee
BOCCTaHOBJICHUSI.

Pesynbratsl. C nesnpio NOATOTOBKU K OpTOIe-
JIMYECKOMY JICUCHUIO HaMHU OBUIO MPOBEIEHO Ompesese-
HHE BBICOTHI NpuKyca B 123 nanuenrtoB. ['pynny 1 cocta-
BuJM 32 yenoBeKa C BKIIIOYEHHBIMU Ae(eKTaMH 3yOHBIX
PSIOB CO CHMDKEHHEM BBICOTHI IPHKYCA J0 2 MM, aHaJo-
rugHo 2 rpynmy — 31 oOcieayeMblii CO CHUKCHUEM BBI-
coThl npukyca 2-4 MmMm. COOTBETCTBEHHO 3 Irpymma — 3TO
30 manMeHTOB CO CHW)KEHHEM BBICOTHI IPUKyca 4-6 MM.
Bce o0Ocienyemble OCHOBHBIX TIpymi, B Bo3pacte 35-55
JIeT, HYXXIaJHCh B OPTONEIMYECKOM JIEYEHHUH HECHEM-
HBIMH KOHCTPYKIMSMH 3yOHBIX IIPOTE30B.

KontponpsHas rpymnmna — 370 30 MOJIOABIX JTIOAEH,
B Bo3pacte — 18-34 roxa, ¢ MHTAaKTHBEIMU 3yOHBIMHU psijia-
MU, 0€3 COMyTCTBYIOIIEH COMAaTHYECKOH U CTOMATOJIOTH-
YEeCKOM MaTOJIOTUH.

KaxxmoMy marueHTy Mbl IPOBOAMIIM OPTOIIE M-
YecKoe JIeUeHUE U KIMHUYEeCKOe HaONI0eHHEe, HCCIeTy st
WX COCTOSIHUE ITocie (PMKCAIMH BPEMEHHBIX MOCTOBH/I-
HBIX IpOTe30B uepe3 | Hexemto u yepes 1, 3, 6 mecses.

BoiBoabl. [lo pe3ynbraram uccieqoBaHUSI BbI-
SIBIIEHO BBICOKYIO 3(p(peKTHBHOCTH OIpeIeTIeHUs CTEIIEH!
CHIDKEHUS BBICOTHI NPUKYCA MPH MOATOTOBKE MAlMEHTOB
K MOCTOSIHHOMY OPTOINEANYECKOMY JICUCHHUIO B 3aBHCH-
MOCTH OT TSDKECTH Pa3BUTHS AaTOJIOIMYECKOTO MpOoIlecca.

KnrouyeBble cioBa: BbICOTa MPUKyca, CTHpae-
MOCTB 3YOOB.

Cratts Hagiinma B peaakuiro 24.12.2020 p.




