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Abstract: in this study we focused on investigating the etiological factors that contribute to the devel-
opment of temporomandibular joint dysfunction (TMD) following reconstructive changes in occlusion in
patients. Our goal was to identify and assess pathological changes occurring in temporomandibular joint
(TMJ) after reconstructive occlusal treatment, as well as to determine possible causes of these changes.
In order to achieve this goal, we applied various diagnostic methods, such as collecting and analyzing
patient complaints, clinical examination, palpation of muscles and temporomandibular joint, occlusal
analysis using an intraoral scanner, radiographic examination and axiography. The study involved 28
patients who had previously undergone reconstructive occlusal treatment and reported complaints re-
lated to temporomandibular disorders. Most patients experienced pain in the joint and muscles, had jaw
movement limitations and chewing function disturbances. Radiographic studies showed pathological
changes in the structure of the temporomandibular joint. The study revealed that reconstructive occlusal
changes in patients can lead to various pathological changes in temporomandibular joint. It was found
that the majority of participants experienced painful sensations and jaw movement limitations, as well
as changes in joint structure according to radiographic studies. Disorders in the anatomical structure
and function of TMJ were also identified. Conducting comprehensive examination and timely correction
considering the identified disorders are important in order to prevent mistakes in patient treatment and
achieve positive treatment outcomes.

Keywords: Temporomandibular Joint Dysfunction Syndrome, Dental Occlusion, Etiology, Treat-
ment, Axiography.

Introduction tion (TMD) development which is one of serious
In the past decade, there has been a significant problems arising from such interventions.
increase in the number of patients seeking ortho- However, the issue of potential complications,

pedic and orthodontic treatment involving various such as TMD, is often not given enough attention.
constructions altering occlusal relationships. These TMD dysfunction can manifest through pain, joint
medical interventions aim to improve the function- noises, limited movements and other symptoms sig-
ality of the masticatory system and the aesthetics nificantly affecting patients' quality of life. Subse-
of maxillofacial system. However, despite the high quently, these symptoms require additional diagnos-
effectiveness and widespread use of these methods, tics and treatment, leading to increased medical costs
there is a risk of temporomandibular joint dysfunc- and social burden associated with these conditions.
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The relevance of this topic is determined not
only by the increase in the number of orthopedic and
orthodontic interventions but also by the heightened
demands for patients' quality of life. This makes it
extremely important to have a deep understanding
of all potential risks associated with these proce-
dures and to develop strategies to minimize them.
Understanding how reconstructive changes in oc-
clusion can trigger TMD is necessary for creating
safer and more effective treatment approaches.

This paper will analyze scientific literature and
clinical cases related to the issue of TMD after or-
thopedic and orthodontic interventions, allowing
the identification of key etiological factors and
proposing possible ways to optimize treatment
procedures.

With the increasing number of orthopedic and
orthodontic treatments aimed at correcting dental
occlusion by altering occlusal relationships, the
incidence of temporomandibular joint dysfunc-
tion (TMD) is also rising. This condition can sig-
nificantly worsen patients' quality of life, causing
pain, joint noises, or clicking, and limiting jaw
movements (Greene C. S. 2001).

TMD can be caused by various factors, in-
cluding changes in occlusion after orthopedic and
orthodontic interventions. These changes may in-
volve inadequate distribution of masticatory loads,
discrepancies in dental arch sizes and alterations
in the positioning of joint heads relative to other
anatomical structures of the temporomandibular
joints (Coronel-Zubiate, F. T., Marroquin-Soto, C.,
Geraldo-Campos, L. A., Aguirre-Ipenza, R., Ur-
bano-Rosales, L. M., Lujan-Valencia, S. A., Tozo-
Burgos, J. G., & Arbildo-Vega, H. 1. 2022). Sci-
entific research analysis indicates that improper
planning or carrying out of reconstructive proce-
dures can lead to long-term complications, includ-
ing temporomandibular dysfunction (Gauer, R. L.,
& Semidey, M. J. 2015).

It is important to note that the mechanisms un-
derlying TMD after reconstructive occlusal chang-
es can vary. For instance, excessive changes in oc-
clusal height may result in improper joint loading,
increasing the risk of dysfunction. Additionally,
the use of inappropriate materials or techniques
can cause jaw movement anomalies, leading to
asymmetric loading on the joints (Klasser, G. D.,
& Greene, C. S. 2009; Okeson, J. P. 2013).
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To minimize the risks of TMD development,
special attention should be paid to joint diagnos-
tics before initiating treatment and all stages of
orthopedic and orthodontic procedures should be
carefully planned and monitored. Interdisciplinary
collaboration among orthopedists, orthodontists,
and general dental practitioners is also essential
(List, T., & Jensen, R. H. 2017).

Aim

The main objective of this study is to analyze
the etiological factors of temporomandibular joint
dysfunction (TMD) associated with reconstructive
changes in occlusion, aiming to develop recom-
mendations for minimizing the risks of dysfunc-
tion in orthopedic and orthodontic interventions.

Our research tasks were:

1. To assess the impact of reconstructive chang-
es in occlusion on the condition of temporoman-
dibular joints by analyzing clinical post-treatment
outcomes and identifying the most vulnerable as-
pects of treatment approaches.

2. To identify the main cause-effect relation-
ships between types of reconstructive interventions
and the peculiarities of resulting TMD.

3. To develop methodological recommenda-
tions for the diagnostics, prevention and correction
of TMD in the context of orthopedic and orthodon-
tic treatment.

4. To propose directions for further research
based on the identified data.

Materials and Methods

The study involved 28 patients with temporo-
mandibular joint dysfunction (TMD) after ortho-
pedic or orthodontic occlusal changes.

As part of the study, a collection of dental his-
tory was carried out for all participants. This stage
included filling in the questionnaires regarding
performed dental procedures, existing complaints,
and self-assessment of the severity of the condition
at the time of examination. Additionally, a detailed
collection of medical history was conducted, cov-
ering information about past and current illnesses
affecting various body systems.

To assess the condition of the temporomandib-
ular joints (TMJ), a comparative palpation tech-
nique was used at rest and during rotational move-
ments. The condition of the masticatory muscles
was analyzed through palpation of the following
muscle groups: temporal (including anterior, mid-
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dle, and posterior bundles), masseter (superficial
and deep portions), medial pterygoid, trapezius,
sternocleidomastoid, and genioglossus muscles.

The analysis of occlusal contacts in static was
conducted using the results obtained during intra-
oral scanning with "Medit 1500" scanner.

Impressions from the upper and lower jaws were
taken to fabricate diagnostic models from class IV
gypsum, which were installed in a fully adjustable
articulator. The installation of the models was car-
ried out according to the occlusal record data and
individual parameters obtained by axiography.

Axiography was performed using the CADI-
AX diagnostic (Gamma dental, Austria) electronic
condylograph, which allows obtaining precise data
on the dynamics of lower jaw movements.

Instrumental analysis of the models in the ar-
ticulator was carried out using articulating paper
of various thicknesses (80, 40, 16, and 8 microns),
ensuring a detailed assessment of tooth contacts.

Cone-beam computed tomography of the upper
and lower jaws, as well as TMJs, and cephalomet-
ric analysis of the skull were performed for com-
prehensive analysis of anatomical structures and
identification of possible pathologies.

Results

The study assessed the consequences of ortho-
pedic or orthodontic reconstructive occlusal treat-
ment. During the analysis of primary diagnostic
data, the following clinical findings were identi-
fied:

1. Pain in the temporomandibular joint (TMJ)
area (Greene, C. S., & Laskin, D. M. 2000): all
study participants reported painful sensations in
this area. Among them, 15 study participants also
noted the presence of clicks in the TMJ when open-
ing the mouth, 9 individuals experienced clicks on
both sides, 7 on the right side, and 4 on the left
TMJ area only.

2. Psychological aspects: 1 patient noted the
development of depressive disorder associated
with painful sensations in the muscles and TMJ.
Other participants did not report any changes in
their mental state.

3. Chewing problems:

— 18 patients experienced rapid fatigue of the

chewing muscles.

— Among them, 7 noted more fatigue on the

right side, 8 on the left.
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— 6 patients reported muscle hyperreactivity

at rest.

The previous study indicated that dysfunction
of the TMJ may be associated with changes in the
electrical activity of muscles involved in mastica-
tion, which may be reflected in increased levels of
muscle biopotentials recorded during electromyo-
graphic studies (Klasser, G. D., & Okeson, J. P.
2000).

4. Sensitivity and discomfort:

— 8 patients reported increased sensitivity in

the incisor area.

— 14 patients sought a more comfortable jaw

position when closing the teeth.

— 7 participants experienced limitations when

opening their mouths widely.

5. Additional symptoms:

— 10 patients reported headaches.

— 5 patients reported changes in posture.

— 13patients noted grinding and clenching of

teeth during sleep or stressful situations.

During palpation of the temporomandibular
joints it was recorded that 7 study participants ex-
perienced high-intensity pain. Additionally, a mod-
erate degree of pain was registered in 11 patients.

Muscle palpation is a key method for the objec-
tive assessment of the condition of patients' masti-
catory muscles. Pain, tissue tightening, or swelling
indicate muscle overload. Below there are the re-
sults of palpation of various muscle groups in pa-
tients evaluated as part of the study:

1. Temporal muscles:

— General tenderness was noted in 12 patients.

— Among them, 7 individuals experienced inc-

reased tenderness on the right side, 3 on the
left side.

— For the remaining 2 patients, tenderness

was symmetric on both sides.

2. Masseter muscles:

— Tenderness was detected in 23 individuals.

— 12 of them reported intensified tenderness

on the right side, 5 on the left side.

— Tenderness was equal on both sides for

6 patients.

3. Medial pterygoid muscles:

— 9 patients indicated the presence of tender-

ness.

— Among them, 3 experienced more pronoun-

ced pain on the right side, 1 on the left.
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— The remaining 5 felt pain equally on both

sides.

4. Trapezius muscles:

— Tenderness was found in 13 patients.

— Among them, 3 had more pronounced pain

on the right side, 2 on the left.

— For the remaining 8 patients, tenderness

was symmetrical.

5. Sternocleidomastoid muscles:

— 9 patients reported tenderness.

— 4 of them experienced intensified pain on

the right side, 2 on the left.

— Tenderness was evenly distributed for 3

patients.

6. Mylohyoid muscles:

— Tenderness was observed in 5 patients.

The occlusion analysis was conducted based
on data obtained using the intraoral scanner "Medit
1500" and software «Medit link» (Fig. 1). Scanning
allowed to achieve the detailed evaluation of oc-

Fig. 1. Analysis of occlusion, which helps to quickly
evaluate the occlusion, showing the result in color
and digital codes
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clusal contacts and identification of deviations in
the static position of dental arches. Based on the
obtained data, the following deviations from the
norm were identified:

1.Asymmetric occlusal contacts:

— Asymmetric contacts were observed in
16 patients, characterized by predominance
of load on one side. This may indicate a
disturbance in the distribution of chewing
load and lead to additional stress on the
temporomandibular joint (TMJ).

2. Predominance of contacts on the frontal

tooth group:

— More pronounced contacts on the frontal
tooth group were identified in 9 patients.
This condition may lead to overload of the
anterior teeth and exert excessive pressure
on the joint structures.

3. Presence of premature contacts among the

lateral tooth group:

— Premature contacts among the lateral tooth
group, especially in the area of second
molars, were identified in 11 patients.

4. Changes in the area of occlusal contacts:

— The area of occlusal contacts was greater on
one side in 10 patients, indicating imbalance
in the occlusal scheme and possible
displacement of the lower jaw.

After conducting axiography, the following

data was obtained:

1. During protrusive movements (fig. 2a),
pronounced asymmetry between the right and
left temporomandibular joints was observed in
17 patients. In 7 patients, the range of motion
was reduced in the left TMJ, while in 5 patients,
it was reduced in the right TMJ. Conversely, in
5 patients, the range of motion was significantly
increased in the left TMJ, while in 4 patients, it
was increased in the right TMJ. Reciprocal clicks
on the left during protrusive movement were re-
corded in 8§ patients, and on the right in 9 pa-
tients.

2. During left lateral movements (Fig. 2b), re-
duced range of motion in the right TMJ was ob-
served in 5 patients, while increased range of mo-
tion was observed in 4 patients. In 9 patients, there
was a significant discrepancy and double crossing
of the trajectories of forward and backward move-
ments in the right TMJ.

Ukrainian scientific medical youth journal, 2024, Issue 2 (146)

http://mmj.nmuofficial.com

10


https://creativecommons.org/licenses/by/4.0/
https://portal.issn.org/resource/ISSN/2786-6661
https://portal.issn.org/resource/ISSN/2786-667X#

Ukrainian Scientific Medical Youth Journal ISSN 2786-6661
Issue 2 (146), 2024 eISSN 2786-667X

Creative Commons «Attribution» 4.0

Fig. 2a. Double crossing of the movement Fig. 2¢. Pronounced divergence and double crossing
trajectories of the right condyle and zigzag deviation  of the forward and backward movement trajectories
of the mandible in the left TMJ

Fig. 2b. Slight divergence and crossing of the Fig. 2d. Asymmetry of movements in both TMJs,
forward and backward movement trajectories in the moderate mismatch and crossing of the forward
right TMJ and backward movement trajectories in both TMJs,

zigzag deviation of the mandible
3. During right lateral movements (Fig. 2¢), re-

duced range of motion was observed in 7 patients, prognathism, i.e., protrusion relative to the
while increased range of motion was observed in upper jaw.
5 patients. In 8 patients, there was a significant dis- Height of the lower third of the face (Fig. 3):
crepancy and double crossing of the trajectories of — Analysis of the height of the lower third of
forward and backward movements in the left TMJ. the face showed that for 9 participants, it fell
4. During mouth opening-closing (Fig. 2c), within normal ranges, indicating an adequate
increased range of motion in the right TMJ was vertical relationship between the jaws.
observed in 7 patients, and in 5 patients, it was ob- — 12 patients had an elevated height of the
served in the left TMJ. Asymmetry of movements lower third of the face compared to the norms,
in both TMJs was detected in 18 patients. which may indicate an error in determining
Results of cephalometric analysis: the height of the lower third of the face.
Skeletal classes: — 7T participants exhibited significantly reduced
— 13 participants were diagnosed with skeletal measurements of the height of the lower third
Class I, indicating a harmonious skeletal of the face."
relationship between the upper and lower Based on the results of cone-beam computed
jaws. tomography (CBCT) of the temporomandibular

— 8 patients demonstrated skeletal Class II, joint (TMJ), the following changes were identi-
indicating mandibular retrusion relative to fied:

the upper jaw. 1. Posterior positioning of the condylar heads:
— 7 participants were classified as skeletal — Posterior positioning of the condylar heads
Class III, characterized by mandibular was observed in 11 participants, chara-
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Fig. 3. Reduced lower facial height determined by cephalometric analysis according to Ricketts

cterized by a reduction in the joint space
distance in the posterior third below
normal values: 2.1 + 0.3 mm. Among them,
7 individuals also showed a decrease in the
joint space in the middle third relative to
normal values: 2.5 + 0.5 mm.

2. Decrease in joint space distance in the mid-

dle third:

— Adecrease in joint space distance exclusively
in the middle third relative to normal values:
2.5+ 0.5 mm was observed in 5 participants.

3. Decrease in joint space distance in the ante-

rior third:

— A decrease in joint space distance in the
anterior third relative to normal values:
1.3 +£0.2 mm was observed in 5 participants.

4. Increase in joint space distance in the middle

third:

— An increase in joint space distance in the
middle third relative to normal values
(2.5 £ 0.5 mm) was observed in 4 parti-
cipants.

5. Normal joint space measurements:

— The remaining 3 participants had joint

space distance within the normal range.

The previous study indicates that incorrect oc-
clusion can lead to changes in the position of the
temporomandibular joint, which may result in a
decrease in joint space and subsequent temporo-
mandibular joint dysfunction (Slavicek R. 2011).

Conclusions

Based on the data obtained through diagnostic
methods in the study of patients who previously
underwent reconstructive changes in occlusion at
the orthopedic dentistry clinic, the following con-
clusions can be drawn:

1. Complaints regarding occlusion were ob-
served in 19 participants of this group, with joint
clicks reported by only 9 participants, along with
muscle pain, fatigue, and reduced chewing effi-
ciency. However, only 4 participants had com-
plaints related to the postural system.

2. All study participants showed muscle chang-
es:
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— Painful palpation of elevator muscles was
found in 4 participants.

— Pain during palpation of protractor muscles
was revealed in 5 participants.

— Pain in retrusion muscles was noted in
9 participants.

— Painful sensations from muscles involved in
mouth opening were identified in 11 parti-
cipants.

— Postural muscle pain was reported by
5 participants.

These data, in conjunction with other diagnos-
tic findings, indicates an imbalance in the stomato-
gnathic system, specifically that the dysfunction
has progressed beyond temporomandibular joint
dysfunction, as symptoms are present during func-
tion and at rest.

3. Posterior displacement of the joint heads
was detected in 13 participants, indicating incor-
rect therapeutic positioning of the mandible, which
is shifted backward. Lack of retrusive control on
teeth also contributes to mandibular displacement
into the bilaminar zone, subsequently causing
painful sensations.

4. Heightened lower facial third was observed
in 9 participants, lowered in 7, and within normal
limits in only 3 individuals. Deviations from the
physiological muscle-skeletal position of the lower
facial third may lead to increased muscle tone and
stretching of intra-articular and extra-articular lig-
aments, eventually resulting in temporomandibular
joint dysfunction.

Among the 9 participants who underwent re-
constructive changes in occlusion at the orthodon-
tic dentistry clinic, the following features were
identified:

1. Muscle imbalance was observed in all 9 par-
ticipants, but unstable occlusion was present only
in 4 of them.

2. Changes in the postural system were ob-
served in 2 participants.

3. Mouth opening was limited in 4 participants,
measuring less than 4 cm.
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4. Anterior displacement of the joint heads was
observed in 7 participants, which is not a physio-
logical position and is maintained by muscles. This
leads to overloading of protractor muscles and sub-
sequent shortening of elevator muscles, negatively
affecting the condition of the temporomandibular
joints.

To prevent temporomandibular joint dysfunc-
tional conditions in the context of orthopedic and
orthodontic reconstructive occlusal changes, the
following recommendations should be followed:

1. Thoroughly collecting of the patient’s histo-
ry and main complaints.

2. Performing muscle palpation on the right
and left sides to assess their condition.

3. Evaluation of the temporomandibular joint
condition using a comparative palpation method at
rest and during rotational movements.

4. Using diagnostic equipment before, during,
and after treatment.

5. Conducting CBCT and MRI diagnostics to
assess the anatomical structures of the temporo-
mandibular joints and their positioning relative to
each other.

6. Prior to treatment initiation, the dentist
should have a clear treatment plan and understand-
ing of the desired treatment outcome.
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Anomauia: YV ybomy 00CHiONHCeHHI MU 30CepeOUnucs Ha 6UBUEHHI emioNociuHux Gaxmopis, sKi
CRpUsioms  po38UMKY Ouc@yHkyii ckponego-nudichvowenennux cyenooie (CHILC) nicia npogedenns
PEKOHCMPYKMUBHUX 3MIH NPUKycy y nayienmis. Hauioro memoio 610 8UA81eHHs mMa OYiHKA NAMONOTYHUX
3MiH, AKI 6100)8AI0MbCS 8 CKPOHEBO-HUNCHbOUeLeNHOMY CY2N00I Nica NPo8eodeHHs peKOHCMPYKMUBHO2O0
JUKVBAHHA NPUKYCY, A MAKOMHC GUIHAYEHHS MOMNCIUGUX NPUYUH yYux 3min. [nsa Oocsenenns yiei memu
MU BUKOPUCIOBYBANU PI3HI Memoou O0iaeHOCMUKU, maxi AK 30ip I ananiz ckape nayieHmis, KIiHiuHe
obcmedicentss, naIbnayis M's3i8 I CKPOHEBO-HUNCHbOWENIENHO20 CY2100d, aHANi3 NPUKYCY 3d 00NOMO2010
IHMPAOPANLHORO CKAHEPA, PeHMEeHON02iyHe o0cmedicenHs ma akcioepaghito. Y docnidocenni Opanu
yuacmv 28 nayienmie, akum 0YJ0 NPOBEOEHO PEKOHCMPYKMUGHE NIKY8AHHSA NPUKYCY MaA MAlU CKapeu,
no8'a3ani 3i CKPOHEBO-HUNCHbOWeNenHUMU posnadamu. Binbwicme nayienmis iouysanu 6inv y cyenooi
ma Mm'a3ax, manu 0OMeXdCeHHs pyXi@ wenenu ma nopyulenHs @QyHkyii scyeanns. Penmeenocpagiuni
O0CTIONCEHHS NOKA3ANU NAMONO2IYHI 3MIHU 6 CMPYKMYPI CKPOHEBO-HUMCHbOWENenHo20 cyenody. V
00C1i0dCen i OY10 BUABNEHO, WO PEKOHCMPYKMUBHI 3MIHU RPUKYCY V HAYIEHMIB MONCYMb NPU3E00UMU
00 DI3HUX NAMONOSTUHUX 3MIH V CKPOHEBO-HUJCHbOWeNeNnHOMY Cy2no0i. Becmarnoenerno, wo Oinbuicms
VUaACHUKI8 8i0uysanu OONICHI 8I0Uymms ma 00OMedCeHHs PYXi6 wielent, a MaKolc CHOCMepieanucs 3MiHU
8 CMpYKmypi cy2noby 3a pe3yibmamamit peHm2eHoN02iYHUX docniodxcensb. Ilopyuienna 6 anamomiyuii
cmpyKmypi ma @yHKYii CKPOHEBo-HUMCHbOUjeenHo20 cyenody. 1IposedenHs KOMNIeKCHO20 00Cmed CceHHs
ma c80€UACHA KOPeKyis 3 YPaxy8aHHAM BUABTIEHUX NOPYULEHb € 8ANCTUBUMU OISl 3aN00I2aHH NOMUTOK
Y JUKYBAHHT NAYIENMI6 Ma 00CASHEHHA NO3UMUEHUX Copyright: © 2024 by the authors;

pe3yibmamie ma 6I0HOBNEHHS (YYHKYII. licensee USMYJ, Kyiv, Ukraine.
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