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Complex treatment of iatrogenic occlusal disorders
of the tooth-jaw system
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The aim of the study was to improve occlusal parameters, normalization of masticatory muscles function
by correcting re-prosthetic treatment of patients with partial and total ceramic prostheses using different
occlusal splints. The algorithm of re-prosthetic approach to occlusal adjustment and reconstruction of
mandible position in patients with iatrogenic occlusal disorders was proposed. The clinical groups included
45 patients with iatrogenic occlusal disorders who used removable and fixed ceramic dental prostheses with
simplified or detailed design of occlusal surface. The time of treatment using different occlusal splints was
from 2 to 3.5 months what had been mentioned in patients’ past case histories. Symptomatic and patho-
genetic therapy was provided for additional correction of temporomandibular joint (TMJ) functions by
anti-inflammatory drugs, vitamins C, D and calcium food supplements, kinesiotherapy and magnetotherapy.
It was 73.6% rate of satisfactory results of treatment. Such algorithm of re-prosthetic treatment allows
to normalize bioelectric activity of masticatory muscles, functional status of TMJ and occlusal relations
of the teeth. Its efficiency was proven by X-Ray and functional diagnostics methods (electromyography of
masticatory muscles, T-Scan Il computerized occlusal analysis).
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electromyography.

INTRODUCTION

There are some strict relations between adaptation
to dental prosthesis and delayed complications of
treatment. Acute pain syndrome usually can be
reduced by symptomatic treatment. According
to several authors, in every case of any pain
complaints identified as severe, etiological factor
must be eliminated [1-3]. But stomatognatic
dysfunction is not always accompanied by acute
pain. There is interaction between upper and
lower teeth arches when the mouth is closed,
temporomandibular joint (TMJ) elements are
in stable position [4-6]. The role of occlusal
contacts of the teeth can be named “occlusal
programming”. When the mouth is closed,
total force is spread through the teeth arches to
the skull buttresses and TMJ. Several authors
mentioned that occlusal contacts dynamically
change during life [6-8]. Ineffective treatment
of occlusal dysfunction does not always lead to

dysfunction of TMJ and muscles because the
maticatory apparatus has significant functional
adaptation ability. However, individuals have
different adaptive capacity to occlusal disorders
and stress situations. So, when adaptation does
not occur, muscle tension increases and, as a
result, there develops a violation of functional
harmony. It can be caused by changes in occlusal
relationship or basic trigger factors for the pain
symptoms [2, 3, 7].

In case of premature occlusal contact
presence, the movements of lower jaw will be
changed, then periodontal receptors will be
activated. As a result, the organism would send
forces to avoid this premature contact, that can
be seen as a mechanism of “forced” position
of lower jaw, named “habitual occlusion.”
Mandible appears in position of steady shift by
means of uncoordinated muscle contractions.
This, in its turn, can lead to development of a
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sound phenomena in TMJ and pain appearance
[3]. Moreover, the term «trigimino-cervical
complex» means the close realtionships between
cervical pain and headache, changes in cervical
spine and movements of lover jaw.

The use of therapeutic and diagnostic
devices at the prliminary stage to re-prosthetics
must have individual peculiarities depending
on level of iatrogenic occlusal disorders and
functional disturbances. The main indications
for use of occlusal splints are: pain and
dysfunction of temporomandibular joint;
violation of elements of TMJ; protection of
teeth against autodestruction, parafunction
(bruxism); preparing the patient to greater
occlusal reconstruction and surgery in order
to correct occlusion of the teeth (orthognathic
surgery) [1, 6]. Contraindications for use of
occlusal splints are: acute inflammation of TMJ
and masticatory muscles, psychogenic factors.
The starting point is the centric relation of the
jaws, as it is the initial and final point of any
articulation process. No doubts, there is always a
central relation, that is an autonomous position,
which is not limited by occlusal contacts, but
determined by anatomy of TMJ. We treat our
patients using different schemes of occlusal
splints or selective grinding and this algorithm
allows us to find this starting point [3, 5, 9].

The objective of our study was to improve
re-prosthetic treatment with partial and total
ceramic prostheses of patients with iatrogenic
occlusal disorders by using different splints
adjusting the vertical dimension of occlusion and
position of the mandible, medication support.

METHODS

In clinical study were included 45 patients with
occlusal disorders and functional disturbances
after prosthetic treatment without any trauma or
concomitant general pathology. All 45 patients
(men — 28 (62%); women — 17 (38%); mean
age — 38.2+4.3 years) were divided into three
clinical groups. The first group (20 (44%), mean
age —31.5+0.5 years) — patients, which had non-
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satisfying multiple prosthetic restorations of low
and medium length, but didn’t have any pain
complaints. The second group (15 (33%), mean
age — 35.3+£0.2 years) — patients who had non-
satisfying total fixed ceramic prostheses with
detailed anatomical design of occlusal surface
and complained about some sound phenomena in
TMJ, but without any pain. The third group (10
(23%), mean age — 44.2+0.11 years) — patients
who had non-satisfying removable and total
fixed ceramic prostheses with simplified design
of occlusal surface of distal teeth that led to the
loss of support and who suffered from pain.

We developed an algorithm of re-prosthetic
treatment of patients with partial or total tooth
loss. At the stage of preparation for prosthetics
we followed further steps: comprehensive
examination, finding out the causative factors
of dysfunction, elimination of primary etiolo-
gical factors and comparing the achieved
after treatment functional status with the
initial condition by functional diagnostics
(electromyography and T-Scan computerized
analysis of occlusion). All patients undergone
computed tomography of TMJ in order to control
interrelation of TMJ elements. In all cases we
used different occlusal splints to eliminate
etiological factors and return the lower jaw
in proper position that leads to relaxation of
masticatory muscles, preventing damage of TMJ
structures.

For patients from the the first group we used
occlusal splints on the upper jaw with inclined
platform which was ajusted during the treatment.
The main purpose was to locate the lower
jaw in proper position and therefore achieve
centering of TMJ condyles. In the second group
we considered fabrication of a series of occlusal
splints depending on eliminating objective
symptoms and discomfort. At the beginning we
tried to find the proper position of lower jaw,
then used finishing splints for finding proper
vertical dimension of occlusional. Duration
of the treatment was 6.2+£0.23 months. For
patients from the third group we used splinting
prostheses on upper and lower jaws or occlusal
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splint on the upper jaw in combination with
splinting prosthesis on the lower jaw. Duration
of the treatment was 3.6 £0.31 months.

Additionally, for each group of patients were
given some advices and prescribed medicines
in direct indications: special diet (lack of hard
and hot food; products containing animal and
plant-based proteins; fish (preferred from the
sea)); vitamin C (1000 mg per day, 10 days);
calcium (1250 mg) and vitamin D (400 IU) (IV
generation) — 1 tablet twice a day, 1 month.
As symptomatic and supportive therapy we
prescribed NSAIDs, 5 kinesiotherapy sessions
for postisometric relaxation of masticatory
muscles (focus on m. masetter, m. temporalis and
lateral pterygoid muscle) and magnetotherapy
applied on the area of TMJ (induction of
magnetic field 240 mTI), NSAIDs.

RESULTS

In the first group of patients the reducing
of symptoms and complaints occurred in 16
patients (36%), duration of the treatment was
3.1+0.4 months. 4 patients (9%) used several
splints in past time which led to significant
increase of the duration of treatment. The
difference in terms of the preparation period
using occlusal appliances was 2 — 2.5 months.

In the second group of patients satisfactory
results were obtained in 10 patients (22%) based
on gnathological correction. 5 patients (11%)
had improvement which was due to use multiple
splint fabricated in constructive position of
the lower jaw respecting correction of vertical
dimension of occlusion. Thus, duration of treat-
ment was increased in amount to 3-4 months.

In the third group 7 patients (16%) had
symptoms and complaints of TMJ dysfunction
after splint therapy. 3 patients (7%) of this group
noticed disappearance of symptoms after use of
occlusal splints for centering the mandible and
changing designs of old dentures. The duration
was also up to 3-4 months.

Improvement of re-orthopedic treatment by
using splinting prostheses was possible in pa-

68

tients with partial and total ceramic prostheses.
If the phase of preprosthetics and provisionally
fixed dentures was skipped, we could observe
in patients slight limitation of the mouth open-
ing; low intensity and rare TMJ or muscle pain
which occurs only during activity; TMJ clicking
and tension feelings in deep parotid-masseteric
area, when mouth opens widely, crunching dur-
ing chewing.

Additional data for control of improvement
of dental rehabilitation and normalization of
function was obtained from such diagnostic
methods as computed tomography of TMJ;
electromyography (Fig. 1, 2; Table 1) and
T-Scan III computerized occlusion analysis (Table
2). Normalisation of functional parameters of
stomatognatic system was observed in 73.6%
of patients.

DISCUSSION

Overloading of TMJ can lead to impairment of
structure but not in all cases. Commonly Julius
Wollf’s law states: if loading on a particular
bone increases, the bone will remodel itself
over time to become stronger to resist that
sort of loading. The internal architecture of
the trabeculae undergoes adaptive changes,
followed by secondary changes to the external
cortical portion of the bone, perhaps becoming
thicker as a result [10]. But sometimes it can
cause trauma when loads are excessive.

Based on our approach, we get the possibility
to show the therapeutic effect of gnathological
correction. It was possible to reduce treatment
to 2 — 2.5 months. Using of occlusinal splints
without multiple functional multifocal the-
rapeutic and diagnostic devices didn’t allow
us to get appropriate result. TMJ is complex
and multifunctional joint. Soltz M.A. and
Ateshian G.E. proved that hydrostatic pressure
in articular disc prevents high stress and strain
in cartilage tissue [11]. During clinical study
there were no pain or discomfort when patients
of I group used their occlusal appliances. In II
group patients had to adapt to the differences
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in height of occlusional position. In III group it
was determined proper occlusional height and
stabilized distal support.

However, at the preparatory stage medical
diagnostic and appliances are useful for re-
prothetics in patients with iatrogenic occlusal
disorders, medication support is the kind of
symptomatic therapy when patient suffers of
TMJ dysfunction. Approximately 70%—-90% of
vitamin C is absorbed at moderate intakes of
30-180 mg/day. It acts as antioxidant, activator
of collagen and second specific transport

proteins. Calcium and vitamin D should be used
in combination because 1,25(OH)2D stimulates
intestinal calcium absorption. Without vitamin
D, only 10-15% of dietary calcium and about
60% of phosphorus are absorbed. Vitamin D
sufficiency enhances calcium and phosphorus
absorption by 30-40% and 80%, respectively
[12, 13].

Magnetic field has a beneficial effect on the
regenerative mechanisms occurring in the tissue
and stimulates humoral and immune activity in
the whole organism [14, 15, 16]. It also acts on

Fig. 1. Electromyographic activity of masticatory muscles during rest before (A) and after treatment (B)

ISSN 0201-8489 ®ision. scypn., 2019, T. 65, Ne 1

69



Complex treatment of iatrogenic occlusal disorders of the tooth-jaw system

bone and connective tissue. Electric currents
induced in tissues may affect the piezoelectric
properties of materials, causing mechanical
deformation, which stimulates the formation
of callus in the case of obstruction in bone
healing. Magnetotherapy also has an analgesic
effect, affects muscle tension, and stimulates
the regeneration of tissues [17, 18].

Any malocclusion is always associated with
altered cervical neuromuscular function and
postural mechanics. This results in a tendency

for neck problems, such as cervical subluxation
or fixation. A cervical fixation arising as a result
of stress or injury may alter the occlusion, and
can even lead to undue stresses on masticatory
system. The term Lovett Brother is used
to describe the compensatory response to
displacement or rotation of a component of the
skeletal chain [19].

Fig. 2. Electromyographic activity of masticatory muscles during clenching before (A) and after treatment (B)
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Table 1. Results of electromyographic examination of masticatory muscles of paatients after treatment

Group of Muscle Rest, Clenching, Mastication, Symmetry of
patients uv uv uv muscle activity, %
m. TAR 1.78+0.53 46.3+0.42 26.3£0.32 62,043 1
. m. TAL 1.75+0.49 47.2+0.41 27.2+0.34 o
m. MM R 1.8+0.56 55.9+0.43 34.84+0.33 62,8433
m. MM L 1.81+0.59 56.4+0.53 35.240.23 R
m. TAR 1.53+0.52 45.140.45 25.1+0.34
57.242.1
5 m. TAL 1.52+0.47 44.2+0.47 24.5+0.31
m. MM R 1.48+0.56 53.1+0.46 34.8+0.34 58,0418
m. MM L 1.49+0.53 52.3+0.51 33.740.29 R
m. TAR 1.72+0.55 40.3+0.46 21.1£0.32
51.242.2
3 m. TAL 1.77+0.49 41.240.43 21.5+£0.31
m. MM R 1.88+0.52 43.140.46 24.8+0.34 510419
m. MM L 1.89+0.57 42.3+0.51 23.7+0.35 R

Table 2. Dynamics of occlusal contacts in patients obtained by T-Scan III computerized occlusion analysis

Gro.up of Parameter Before treatment 6 months after treatment
patients
| Time of Occlusion 0.52+0.18 0.39+0.15
Balance of left/right side 20%-80% 45%-55%
) Time of Occlusion 0.2+0.18 0.29+0.15
Balance of left/right side 20%-80% 45%-55%
3 Time of Occlusion 0.7+0.28 0.39+0.17
Balance of left/right side 20-80 % 45%-55%
CONCLUSIONS O.TI. Tepemyk, LA, lIuHuyKoBCHKHIA,

latrogenic factors of prosthetic treatment play
an important role in delayed complications,
especially when the host resistance of stoma-
tognatic system and its ability to adjust does not
work. Proposed algorithm of treatment describes
individual approach to re-prothetics using
occlusal splints, improves the tooth-jaw system
functional status and reduces the treatment time.

The authors of this study confirm that the research
and publication of the results were not associated
with any conflicts regarding commercial or
financial relations, relations with organizations
and/or individuals who may have been related
to the study, and interrelations of co-authors of
the article.
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B.I1. Hecnpsinbko, H.C. Xpou, P.C. IlaauBona,
A.B. Oneiinuk

KOMILJIEKCHE JIIKYBAHHS ITPOTEHHUX
OKJIIO3IMHUX MOPYIIEHD 3YBO-LIEJIEII-
HOIi CUCTEMH

Merta HaIIOro AOCIiIKEHHS MoJIAraia B HOJIMILIEHHI OKIIO-
3iHHMX napameTpiB, HopMaizawil GpyHKIT KyBaTbHUX M’sI3iB
KOPEKILi€I0 MOMEePeHbOT0 OPTOIEIUYHOTO JIIKYyBaHHS 32
JIOTIOMOTOIO YaCTKOBHX 1 IOBHUX KepaMiuHHX pecraBpaiif i
BUKOPHCTAHHS PI3HUX OKJIIO3IHHMX HIKMH. ByB 3ampomnoHoBa-
HHUiT aJTOPUTM MOBTOPHOTO MIPOTE3yBAHH 13 3a0€3MeUESHHSIM
OKJIFO31HHOT KOPEKLIi1 Ta 3MiHH TTOJI0KEHHS! HIDKHBOT IEIICIH Y
MALIEHTIB 3 ATPOreHHUMH OKJIIO3iiiHIME po3ianamu. Kitiniuxe
JIOCITI/DKeHHS BKITI0Uas1o 45 nati€eHTiB i3 3yOHUMH IPOTe3aMu
3 MPOCTHM ab0 JeTaITi30BaHNM JIM3aHOM OKITO31HOT TOBEPXHi.
PerpocnekTuBHO BH3HAUSHI TEPMiHU JIIKyBaHHs IMAlli€HTIB
cranoBuin Big 2,0 mo 3,5 mic. J{ns nogatkoBoi Kopekiii
(GyHKLIT CKPOHEBO-HIKHBOILEICITHUX CYINO0IB MprU3HaYain
npoTu3anaibHi 3acobu, Biraminu rpynu C, J1 i npenapatu
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KaJIbLIif0, CeaHCH KiHe3ioTeparril )KyBaJIbHUX M’sI3iB i Marti-
TOTeparil MPUBYIIHOXKYBAIbHOI AUISIHKA. Takuil anroputm
HIOBTOPHOT'O IIPOTE3yBAHHsI ZIaB 3MOT'y HOpMaJTi3yBarH 0ioelek-
TPUYHY aKTUBHICTb XYBaJIbHUX M 513iB, PYHKLIOHAIBHUIA CTaH
CKPOHEBO-HIDKHBOLIEIEITHOTO CyIo0a, a TaKoXK OKII03iiiHi
CHIBBiZIHOLICHHS 3y0iB BEpXHBOI 1 HIKHBOI Iiesienu. PiBeHb
3a/I0BUIBHUX PE3yJbTATIB JIIKYBaHHs CTaHOBUB 73,6%. Horo
e(eKTUBHICTh OyJIO MiATBEP/HKEHO PEHTICHOJIOTIYHO Ta 3a
JTOTIOMOT'O0 METOIiB (DYHKITIOHATBHOT IIarHOCTUKH (CIICKTPO-
miorpadist )KyBaJbHUX M’sI3iB, KOMII IOTEPHU30BaHUIl aHaIi3
oxto3ii T-Scan I1I).

Ki1r040Bi c110Ba: MOBTOPHE MPOTE3YBAHHS; CKPOHEBO-HHIKHbO-
IIeNIeTHUH CyII00; KepaMidHUI MPOoTe3; OKII03iiHa IINHA;
esekTpomiorpadisi.

Hayionanvnuii meouunuii ynisepcumem imeni O.0. bBoeo-
monvys, Kuis, Ykpaina; e-mail: asichka82@ukr.net

E.I. Tepemyk, U.A. HlnnuykoBckmii,
B.I1. Hecnpsinsko, H.C. Xpou, P.C. IlaauBona,
A.B. Oneiinnk

KOMIIJIEKCHOE JEUEHUE ITPOTEHHBIX
OKKJIIO3UOHHBIX HAPYILIEHUM
3VBO-UEJIOCTHOM CUCTEMBI

Llenb HalIEro UCCIIeIOBAHMUS COCTOSUIA B YIIYUIICHHH OKKITIO-
3MOHHBIX [TApaMETPOB, HOPMAIH3AMU (PYHKIMI JKeBaTelb-
HBIX MBIIIL KOPPEKIMeH MpPeAbIIyIIero OpToeIn4eckKoro
JICUCHHUS MAIUCHTOB C IIOMOIIBK YAaCTHYHBIX M ITOJHBIX
KEPAMHUYECKUX PeCTaBpalfii, UCIIOJIb30BAHUEM Pa3IMYHbIX
OKKJIFO3MOHHBIX IITMH. BBII MNPEIJIOKEH aJITOPUTM ITOBTOP-
HOTO NMPOTE3UPOBAHUs C 00ecrnedeHreM OKKIIO3UOHHOI
KOPPEKIHUU U U3MECHCHUS IOJIOKCHUA HIDKHEH YeII0CTH y
NaUEHTOB C ATPOIrCHHBIMU OKKIIIO3MOHHBIMU HapyLICHUS-
mu. KinnHndeckoe uccieqoBaHue BKIIHOYAIO 45 MalUeHTOB
C 3y6HbIMH poTe3aMu C IMPOCTbIM WJIU ACTAJTIU3UPOBAHHBIM
JIN3al{HOM OKKJIFO3MOHHOM MOBEPXHOCTH. PeTpocrneKkTuBHO
oIpeJieNieHble CPOKHU JICYCHHUS MAIMEHTOB COCTABISUIA OT
2,0 no 3,5 mec. Jli1st JONOIHUTEIBHON KOPPEKIMU QyHKIHN
BUCOYHO-HMKHEYCIIFOCTHBIX CYCTAaBOB Ha3HavaJIk [IPOTUBOBO-
CHaJMTeIbHBIE CPECTBA, BUTaMUHBI Ipymnsl C, JI, npenaparsl
KaJibqus, CCAHChl KUHE3UOTEPAIIMU KEBATCIIbHBIX MBILII U
MarHUTOTEpAIlNK OKOJIOYLIHOXKEeBaTeIbHON obOnactu. Takoi
AJITOPUTM IIOBTOPHOTI'O ITPOTE3UPOBAHMS ITO3BOJIMJI HOPMAJIU-
30BaTh 61/103J'leKTpI/I‘~IeCKy}O AKTHUBHOCTB KCBATCJIbHBIX MBIIIIILI,
(YHKIMOHAIBHOE COCTOSIHAE BHUCOYHO-HUIKHEUEIIOCTHOTO
CyCcTaBa, a TaK)Ke OKIIIO3HOHHBIC B3aMMOOTHOLICHUs 3y0OB
BEPXHEH 1 HI)KHEH YeNIOCTH. YPOBEHb yIOBICTBOPUTEIBHBIX
pe3ysbTaToB JeueHus coctasisi 73,6%. Ero addexriuBHOCTD
65ma MOATBEXKIACHA PEHTICHOJIOTHYECKH U C ITOMOIIBIO ME-
TO/IOB (DYHKLHOHAIBHOI AUArHOCTUKY (ANIEKTpoMHUOrpadust
JKEBATCJIIBHBIX MBIIIII, KOMl'lblOTepl/I?)I/IpOBaHH])Iﬁ aHaJIn3
okkmo3uu T-Scan III).

KiroueBble c10Ba: MOBTOPHOE MPOTE3UPOBAHKE; BHCOY-
HO-HIKHEUEIIIOCTHOW CyCTaB; KepaMUUECKHI TPOTE3; OKKIIIO-
3MOHHAs [IIMHA; dIEKTpoMHOrpadus.
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