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SUMMARY: The temporomandibular joint (TMJ) is a complex structure relying on bones, muscles, ligaments, and an articular disc for
smooth functioning. Temporomandibular disorders (TMDs) development can be attributed to changes in TMJ anatomy. Sevérelfdoigrs
age, gender, chewing side preference, dentition status, cephalometric relationship, and orthodontic treatment or orthgeryattoasibuted
to the structural and positional changes of the TMJ components. This review article summarizes the association betweethEMDarayes
in morphology and position of the mandibular condyle, articular eminence, and glenoid fossa from various factors. Extésiiessarch
was performed in PubMed and Scopus databases with appropriate search filters. After the deduplication process and tiitesealvgjratts,
and full texts, sixty studies underwent a thorough full-text reading process and were included in this review. PatienBsmgmptbms tend
to have flattened and angled condylar shapes and frequently exhibit a posteriorly positioned condylar head. The ste&peofiticéraaticular
eminence appears to be a notable characteristic of certain TMDs. However, given the multifactorial nature of TMDs, detsingjlgrfgctor
as a primary cause can be challenging. Therefore, recognizing all potential risk factors beyond anatomy-related factb®isacourate
diagnosis and successful management of TMDs.
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INTRODUCTION

Temporomandibular disorders (TMDs) affect the TMDs cause a range of symptoms and pathological
temporomandibular joint (TMJ), a complex joint responsiblehanges. As per The Diagnostic Criteria for
for essential jaw movements such as eating and speakimgmporomandibular Disorders (DC/TMD), the assessment
TMDs are relatively prevalent disorders that can significantlyf TMDs comprises two components: axis | and axis Il. Axis
affect the patient’s quality of life. Based on a recent meté-further categorizes TMDs into three groups: group |
analysis, the incidence of TMDs worldwide is 34 %, witimuscular disorders), group Il (disc displacement), and group
individuals aged 18 to 60 years being the most susceptiblé.(arthralgia, osteoarthritis, osteoarthrosis) (Schiffnean
The prevalence of TMDs may also be influenced bgl., 2014). Most TMDs cases are either asymptomatic or
geographical location, as evidenced by the significantipildly symptomatic, with only a small percentage of affected
higher prevalence in South America (47 %) compared todividuals seeking or requiring treatment. However, some
Asia (33 %), Europe (29 %) and North America (26 %patients experience more severe symptoms, and the chronic
(zZielinski, Pajak-Zielinska, & Ginszt, 2024). nature of TMDs can lead to prolonged physical and
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psychological suffering (Ohrbach & Dworkin, 2016; Valesamn diagnosing TMDs (Xionget al., 2021; Dhabale &

et al, 2021).

Bhowate, 2022; Gharaet al, 2022; Maraninét al,, 2022),
advanced technologies for treating TMDs (Almubazd.,

TMDs have been the subject of numerous studies 2020; Kapost al, 2020; Wadhokar & Patil, 2022) and the
understand their etiology and contributing factorsassociation of specific syndromes or conditions with TMDs
Anatomical factors, such as mandibular condyle position afiicotet al, 2020; Militiet al, 2023; Minervinit al, 2023).

structure (Ramachandranal, 2021; Mohamedt al., 2022),
articular eminence inclination (Al-Rawt al,, 2017; Maet

Fewer articles have focused on the connection between the
anatomical aspects of the TMJ structures and TMDs. As a

al., 2021; Alhammadi, 2022) and glenoid fossa morphologgsult, the number of review articles on this specific
(Li et al, 2023) are among the several factors associatagsociation remains limited. Therefore, this narrative review

with TMDs occurrence and progression. Age (Mathegw
al., 2011; Li & Zhang, 2023) gender (Lat al, 2018; Yasa
& Akgul, 2018; Secet al, 2021; Daneshmelet al, 2022;
Li & Zhang, 2023; Paknahadt al., 2023), preferred
mastication side (Jiargf al, 2015; Jeoet al, 2017; Maet
al., 2021, 2022), cephalometric relationship (Fichetral,
2021; Nohet al, 2021; Songt al, 2022; Turker & Ozturk
Yasar, 2022; Yaet al., 2022), dentition status (Paknated

al., 2023; Zhengt al., 2023), use of orthodontic treatment

(Dibbets & van der Weele, 1992; Zurflehal, 2015; Kaur

aims to consolidate information from previous research and
review papers regarding the association between TMDs and
the changes in morphology and position of the mandibular
condyle, articular eminence, and glenoid fossa from various
factors.

MATERIAL AND METHOD

The scope of the search was limited to English-written
studies that involved human subjects published from October

etal, 2018; Michelottet al, 2020) and orthognathic surgery1977 to June 2024. A search was conducted using Medical
(Ding et al, 2022; Han, 2022; Kaugt al, 2022; Toh & Subject Headings terms as well as general keywords, such as
Leung, 2022), could affect these factors. However, the resuitsmporomandibular joint,” “temporomandibular disorder,”
from various studies on this topic remain inconclusive arfidondyle morphology,” “anatomy,” “condyle position,”
subject to controversy. While presenting some noteworttgrticular eminence,” and “glenoid fossa” along with
aspects, a clear consensus has yet to be reached. appropriate search filters in PubMed and Scopus databases.

In recent decades, numerous review articles have been  The search results revealed 172 and 329 studies,
published about TMDs. However, most of these articles havespectively. The EndNote program was used to duplicate
focused on treatment options for TMDs, such as orthognathie literature. After the deduplication process, the titles,
surgery (Abdul & Minervini, 2023) and orthodontic abstracts, and full texts of the studies were screened, which

treatment (Alanet al, 2023; Aldayelet al, 2023). Some

identified 60 studies that underwent a thorough full-text

have also covered topics related to imaging techniques usedding process (Fig. 1).

Keywords used in searching:
(temporomandibular disorder[MeSH Terms]) AND
(temporomandibular joint[MeSH Terms]) AND
(anatomy[All Fields]) AND ((condyle morphology[All
Fields]) OR (condyle position[All Fields]) OR (articular
eminence[All Fields]) OR (glenoid fossa[All Fields]))

\ 4

SRR

Studies retrieved
using the keywords
(N=172)

PubMed
Database

Studies after the
deduplication

—
G

process between
the two databases
(N = 476)

=

Studies retrieved

Scopus
p using the keywords
Database (N =329)

Excluded studies due to
irrelevant study design
(N =416)

]

Title, abstract,
and full text
screening

Studies that went
through full-text

reading
(N=60)

N

Fig. 1. Adiagram showing the literature search strategy in PubMed
and Scopus databases.
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TMDs and TMJ morphology to one-half of the axial length (Fig. 3). The classification
system has gained wide acceptance, and numerous

Normal TMJ morphology. The TMJ is widely recognized researchers have incorporated it into their studies on condylar

as one of the most intricate joints in the human body. horphology (Yasa & Akgil, 2018; Hegads al., 2021;

comprises a complex interplay of both osseous and nddohamedet al, 2022).

osseous components (Kaatral, 2018).

The articular eminence and glenoid fossa are pal

of the temporal bone and are crucial in determining condyl

head rotation within the glenoid fossa during the rotatic
A B C D

phase and the condylar path during the translation phase

mandibular movement. The articular eminence, a borFyg. 3. Morphological type of the mandibular condyle in the coronal
protrusion, marks the foremost boundary for the condylaiew (A) flat type (B) oval type (C) angled type, and (D) round type.
head movement. Positioned behind the eminence is the

glenoid fossa, serving as an enclosure for the articular disc ~ Evaluating the condyle’s normalcy includes
and coulylar head (Mat al, 2021). Furthermore, the medial scrutinizing its associated characteristics and morphological
third of the glenoid fossa exhibits relatively greater thicknesaspects. The cortical bone surrounding the condyle should
enhancing its capacity to withstand elevated pressudemonstrate uniform thickness without discontinuities. Any
(Ramachandraat al, 2021). Between the glenoid fossa andigns of surface erosion, osteophyte subcortical cysts, or
mandibular condyle lies the articular disc, a fibrocartilaginougeneralized sclerosis indicate anomalies within the joint (Li
pad with a biconcave shape in the sagittal view and thinnes®aZhang, 2023; Paknahad al, 2023).

the center portion (Basiet al, 2024) The anatomical

illustration of the TMJ is depicted in Fiaure 2. When degenerative changes occur in the area, the
condylar head is initially eroded and cannot sit securely in
the fossa. If this condition persists, the body will attempt to
compensate for the instability by initiating a regeneration
process to increase stability. This frequently causes
osteophyte formation, which is the marginal expansion of
the joint surface to provide stability under a power load.
Such osteophytes are prevalently observed in patients with
long-term degenerative joint disease (Seal, 2021).

The above mentioned changes contribute to the
prevalence of flattened and angled condylar shapes among
individuals with TMDs (Yasa & Akgul, 2018; Camlidag
al., 2022; Mohameat al, 2022). Another study revealed
that anterior disc displacement with reduction is highly
Fig. 2. Anatomy of the TMJ. A, articular eminence; B, glenoiorrelated with subchondral cyst and bone edema, while
fossa; C, mandibular condyle; D, lateral pterygoid muscle withRatients with anterior disc displacement without reduction
superior and an inferior head; and E, external acoustic meatus. Biwwed a higher prevalence of generalized condyle sclerosis

articular disc (star) divides the joint space into superior and inferifde Souza-Pintet al, 2023).
compartments (blue areas).

The stability of the TMJ during functioning also
Association between condylar morphology and TMDs depends on the proper sizing of the condyle and glenoid
The human mandibular condyle demonstrates a diverse rafigesa. A larger condyle fits more effectively in a glenoid
of basic shapes, as observed by Yetieal (1966) They fossa of the same size, mitigating the likelihood of disc
conducted a thorough examination of a series of ddisplacement compared with smaller condyles (bl
mandibles to classify condylar shapes into four distinct type2021). One study found that TMJs exhibiting anterior disc
Type A, characterized by a flattened superior surface; Typésplacement demonstrated reduced anteroposterior
B, featuring a convex superior surface with a radius afimensions compared to normal joints (Camlidagl.,
curvature greater than one-half of the axial length; Type @022) This correlation affects the distribution of force in the
demonstrating an angled superior surface; Type D, exhibitifigssa, resulting in morphological variations among
a rounded superior surface with a radius of curvature similadividuals (Nohet al, 2021).
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Association between the articular eminence and glenoid TMDs and condylar position
fossa morphology and TMDsVarious studies have classified
the shape of the glenoid fossa in corrected sagittal imagégrmal condylar position. The optimal condyle position
identifying four distinct types: triangular, trapezoid, oval, anih the glenoid fossa remains a topic of debate among
round (Caglayaet al, 2014; Choudhargt al, 2020) Other researchers in symptomatic and asymptomatic individuals
studies, while adopting a similar categorization, introduced.elis et al, 2015; Al-Rawiet al, 2017; Vankadarat al,
an additional type, including triangular, trapezoid, oval, angle@021; Alhammadi, 2022; Alhammasét al, 2023; Li &
and other shapes (Yasa & Akgul, 2018; Derwgthl, 2020) Zhang, 2023; Léet al., 2023). An imaging modality capable
However, study outcomes can differ due to variations araf envisioning soft tissues, such as Magnetic Resonance
overlapping definitions in categorization methods, making Itmaging (MRI), is preferred to ensure that the condylar head,
difficult to compare results between studies. articular disc, and glenoid fossa are optimally aligned
(Gharaviet al.,, 2022). Further, Computed Tomography (CT)
Similar to other bones, the articular eminence andnd Cone-beamed Computed Tomography (CBCT) are
glenoid fossa can undergo remodeling in response to functiosaitable for visualizing the bony structure’s integrity and
forces. This can lead to changes in the articular eminenicentifying the condylar head'’s position with the glenoid
inclination and glenoid fossa depth (Caglagaal, 2014).  fossa (lkeda & Kawamura, 2009; Li & Zhang, 2023) A
healthy connection between the condylar head and the
A steeper articular eminence leads to greater verticaiticular disc is indicated by the posterior band of the disc
movement of the condyle during mouth opening and closingeing positioned at the 12 o’clock mark when the mouth is
increasing the risk of disc entrapment and potentialosed, with a permissible deviation of 30 degrees (Gharavi
displacement during jaw movement. The research conducttdil, 2022; Ananthaat al, 2023). The thinnest intermediate
by Maet al (2021) indicates that an increased inclination gfortion of the disc should be situated directly above the
the articular eminence results in a wider range of motion faondylar head with no signs of displacement when the mouth
the disc and condylar process. Furthermore, another studyully open (Fig. 4).
suggests that men with disc displacement or joint
inflammation tend to have a higher articular eminence anglessociation between condylar position and TMDs.
compared to women (Al-Rawet al, 2017). Several studies have indicated that individuals with anterior
disc displacement with reduction are more likely to exhibit
On the other hand, the relationship between the degibsterior condylar positioning compared to those without.
of the glenoid fossa and the occurrence of TMDs remaiis such cases, the articular discs are displaced toward the
inconclusive. One study indicates that TMDs patientisont during mouth closure and then return to the top of the
experiencing joint pain or sounds exhibit a greater depth obndyle as the joint begins to translate from the glenoid fossa.
the glenoid fossa compared to the control groupéhMal,  This causes the condyle to be pushed backward during mouth
2021). However, another study utilizing 3D models foundlosure (lkeda & Kawamura, 2013; Yasa & Akgil, 2018;
no significant differences in glenoid fossa volume betweelhammadi, 2022; Mohameset al, 2022; Alhammadeét
TMDs patients and non-patients @tial, 2023). al., 2023; Li & Zhang, 2023) Additionally, Cho & Jung
(2012) discovered that patients with TMDs with joint noise,
Therefore, while the inclination of the articularwhich is typically associated with anterior disc displacement,
eminence appears to be a significant characteristic of certdiemonstrate a posterior condyle position, whereas other
TMDs, the association between the glenoid fossa and thiMDs symptoms, such as joint pain, exhibit no significant
occurrence of TMDs may not be definitively established. correlation with the condyle position.

Fig. 4. TMJ with a normal internal
connection (A) TMJ in the closed-
mouth position, with the anterior band
(dashed arrow) and posterior band
(solid arrow) of the articular disc
indicated by two arrows. Note the
positional relationship between the
posterior band and the condylar head
(star) (B) TMJ in the open-mouth
position. Note the relationship
between the condylar head (star) and
the thinnest intermediate part of the
articular disc.
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If left untreated, this chronic condition can lead tseek treatment more than males, with a gender ratio of 3.3
remodeling of the glenoid fossa, ultimately allowing théManfrediniet al, 2011; Valesast al, 2021). Another study
condylar head to return to its central position over time (Maas shown a positive association between condylar changes
et al, 2022) However, other studies have shown that usimgd female gender (Liet al, 2018). However, other studies
deprogramming splints as a treatment for TMDs patientgve found no significant relationship between these
with specific symptoms can help shift the condylar headariables (Seet al, 2021; Li & Zhang, 2023; Paknahatl
toward the anterior region (Ramachandraal, 2021). This al., 2023). Some studies even suggest that males have more
finding confirms the correlation between an overly posterianorphological alterations of the mandibular condyle and
position of the condylar head and certain TMDs. clinical findings compared with females (Daneshnetta,,

2022). The most recent meta-analysis conducted on the
Factors affecting TMJ anatomical features and their global prevalence of TMDs has revealed a higher incidence
association with TMDs. of TMDs in women as compared to men. Nevertheless, the
female-to-male ratio varies from 1.09 to 1.56 across different

Various factors can influence the morphology andontinents (Zielinskét al, 2024), indicating that gender may
position of the condylar head, as well as the morphologiest be a strong predisposing factor for TMDs.
of the articular eminence and glenoid fossa. These factors
may be related to TMDs to varying degrees. The following The morphology of TMJ can be influenced by sex
factors regarding anatomical changes in the TMJ ah®mrmones, with differences becoming more pronounced after
explored: patient age, gender, preferred chewing sidagolescence. Generally, males tend to have larger cranial
cephalometric relationship, dentition status, experience wistiructures than females, which include wider condyles,
orthodontic treatment, and orthognathic surgery. greater condylar volume, and stronger chewing forces,

resulting in a higher eminence height compared to females
Age.The morphology of the condylar head varies with ag€Liu et al, 2018; Yasa & Akgil, 2018). In females, estrogen,
Children typically have round-shaped condyles, while adults predominant female sex hormone, can influence the
commonly develop convex and oval-shaped condylesetabolism of bone and cartilage in the TMJ. Some animal
(Hegdeet al.,, 2021; Lopez Ramireet al.,, 2023). studies suggest that estrogen could lead to degenerative
Additionally, the inclination of the articular eminence isemodeling of the TMJ, reduced bone volume, and the
steeper in adults than in children. In asymptomatiormation of osteophytes. An increase in estrogen receptors
individuals, the eminence height is lowest in the 16-20 ageay lead to an amplified response to joint loading
group, peaks at 21-30 years old, and becomes relativéi§obayashiet al, 2012).
flatter in those aged over 30 (Yasa & Akgil, 2018) Despite
these changes, the structures of the articular eminence &tewing-side preferenceChewing-side preference (CSP)
glenoid fossa tend to stabilize after full developmentgfers to an individual consistently chewing on one side of
occurring between the ages of 20 and 30 étal, 2021). the dentition and while CSP alone may not be directly

responsible for causing TMDs, it may contribute to their

Different individuals display varying adaptive development (Jeost al, 2017; Maet al., 2022). Unilateral
responses to TMJ changes. Extended exposure to factchgwing can result in excessive functional load on one side,
predisposing individuals to TMDs is necessary to surpapstentially causing changes to the structure of the articular
these natural adaptive capabilities and allow for detectaldminence and glenoid fossa in the jaw. &taal (2021)
spatial or morphological TMJ changes (Ledisal, 2015; compared articular eminence inclination and glenoid fossa
Fichereet al, 2021; Paknahaat al, 2023). TMDs are more depth among patients with TMDs symptoms and
commonly found in individuals aged 20-40 (Valestal, asymptomatic individuals, revealing that patients with TMDs
2021). Research comparing asymptomatic and symptomadiod CSP had a steeper articular eminence slope and deeper
TMJs also revealed that individuals aged 19 and older fagkenoid fossa compared to those without. Some researchers
twice the risk of developing TMDs (Li & Zhang, 2023).suggest using the term "habitual chewing side syndrome" to
Notably, significant morphological changes in the condylatescribe the symptoms of TMDs resulting from a patient's
head occur more frequently in individuals aged over 61, witlepetitive unilateral chewing behavior. This syndrome
flattening of the condylar head being the most prevaleptesents with a steeper condylar path, flatter lateral anterior
feature (Mathevet al, 2011). guidance, and a tendency to chew habitually on the side

where the symptoms are felt (Santana-Madral, 2013).
Sex.There are conflicting findings on the effects of sex on
the predisposition of TMDs. Some studies suggest that Having CSP can also influence the position of the
females have a higher prevalence of TMDs and, therefomndylar head on the preferred side. Research has indicated
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that, during mastication, condyles on the chewing side molietween TMDs and non-TMDs groups. Skeletal Class Il was
toward the back more often than the nonchewing side tine most prevalent relationship in the TMDs group, followed
healthy young adults (Tomonagat al, 2017). Those with by Class Il and Class I. In contrast, skeletal Class | was most
CSP exhibit a repetitive pattern of this movement, causimpmmon in those without TMDs symptoms, followed by Class
posterior displacement of the condylar head over time. IAand IIl (Ficheraet al, 2021). Another study with more
study involving normal subjects revealed that the preferrgurticipants demonstrated that patients with TMDs symptoms
side in a CSP group exhibited diminished posterior aridnd to have a higher ANB angle, indicative of a skeletal Class
supero-posterior joint spaces, indicating a posteriorlyrelationship (Yaret al, 2022). Additionally, patients with a
displaced position (Jiangt al, 2015). If the condyle is hyperdivergent profile exhibit a significantly smaller superior
pushed excessively beyond the articular disc area, the fojoimt space width, indicating a more superior condyle position
generated during mandibular movement may result {iNohet al, 2021).
inflammation and pain in the retrodiscal tissue, which
possesses a lower force-bearing capability compared wiblentition status.Various studies have employed Eichner’s
the articular disc (Mat al., 2022). index or the Kennedy classification to explore the tooth loss
phenomenon (Singht al, 2020; Sreekumagt al, 2021;
Cephalometric relationship. The developmental processLeal et al, 2023; Paknahaet al, 2023). Eichner’s index,
of a person's facial skeleton can be broadly categorized intidely used in dental epidemiological studies, categorizes
vertical and anteroposterior growth. Vertical skeletal growtpatients into Groups A—C based on the number of occluding
can be further classified into three types based on the anglirs among posterior teeth by dividing the occlusal support
between the inclination of the mandibular plane and tremea of these teeth into four zones. The Kennedy
cranial base plane. Individuals with a normal angle fall intclassification categorizes patients into Class I-1V based on
the normodivergent category, while those with a low angteoth loss patterns.
are classified as hypodivergent, and those with a high angle
as hyperdivergent (Tirker & Oztiirk Yas,ar, 2022) On the The influence of tooth loss on morphological and
other hand, the anteroposterior relationship between the japasitional changes in the TMJ area is a topic of ongoing
is categorized as Class |, I, or lll, depending on the relatieiscussion, with numerous studies presenting conflicting
position of the maxilla and mandible (L6pez Raméeal, results. Some researchers argue that the absence of posterior
2023). teeth may disrupt the balance of occlusal forces during
chewing, leading to structural remodeling and degenerative
Cephalometric relationships, both in terms of verticathanges as the jaw adapts to changes in occlusal function
and anteroposterior dimensions, can influence the structifgdenget al, 2023). It has also been suggested that individuals
of the TMJ. In cases of excessive anteroposterior growtlijthout posterior teeth may compensate by relying more on
often seen in patients with skeletal Class Ill relationshipteir anterior teeth during chewing, causing the mandible to
there is typically a greater condylar width and heighghift posteriorly due to the inclination of these teeth (Paknahad
compared to those with skeletal Class Il relationships (Na al, 2023). Additionally, another study indicated that a greater
etal, 2021). Studies on skeletal vertical analysis have shouass of tooth-supporting zones is linked to posterior and inferior
that individuals with a hyperdivergent skeletal pattern tendisplacement of condylar heads (Tabataleedl, 2024).
to have a lower condylar volume but greater fossa lengttowever, one study has reported that the glenoid fossae of
and height (Turker & Oztiirk Yasar, 2022). completely edentulous patients are positioned more anteriorly
than those of patients with teeth (Raustial, 1998).
Craniofacial morphology can also impact condylar
position. Although this altered position may not be a direct Despite the observed structural and positional
cause of TMDs, it could be a predisposing factor (Fickera changes in individuals with tooth loss, it has been suggested
al., 2021). Skeletal Class Il relationships are characterized that these changes may not be significant enough for tooth
a retrognathic mandible, in which the condylar head is motess to be a major predisposing factor for TMDs. This
posteriorly positioned compared with a normal skeletassertion is supported by a recent systematic review that
relationship. Research has indicated that in a group with Clagsderscores the lack of scientific evidence linking tooth loss
| skeletal relationships, condyles are primarily located withito the prevalence of TMDs (Leat al, 2023).
the 4/7 position on Gelb’s grid. In comparison, condyles in
groups with Class Il and Class Il skeletal relationships terdrthognathic surgery. Changes in the morphology and
to be located in the more posterior 5/8 position (®¢ral, position of the TMJ can be observed following orthognathic
2022). A pilot study with a limited sample size foundsurgery. However, these minor alterations are generally not
significant differences in the skeletal classification distributiooonsidered to be a significant factor in the development of
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TMDs. In rare instances, certain orthognathic surgic&rthodontic treatment. Various intraoral and extraoral
techniques may result in torque and malpositioning of thaevices are employed during orthodontic treatment.
condyle, placing increased stress on the TMJ structure. Thiswever, none of these devices are considered direct causes
can lead to permanent changes in the shape of the condgfaf MDs (Kauret al, 2018). Extraoral appliances, such as
head, resulting in a reduction in volume and a decreasecimn-cups and reverse pull headgear, are thought to shift the
ramus height, a condition known as progressive condylarandible and condyle more posteriorly, but the
resorption. The diminished blood supply and soft tissuemporomandibular ligament, particularly the horizontal part,
tension due to mandibular advancement contribute to thian resist the force. Research on chin-cups has indicated
resorption, as tension causes the condyle to be retractedt they do not hinder mandibular growth but alter its
forcefully into the fossa, exerting pressure on the condyldirection, resulting in a shift in mandibular shape with minor
head (Kauet al., 2022; Kobayastet al., 2012). morphological changes (Zurfls al, 2015). Clear aligners,
another popular appliance, may induce muscle soreness due
Early responses at the site of surgery, such as intta-increased activity, but this effect is typically temporary
articular edema or masticatory muscle andnd rarely progresses to noticeable TMDs symptoms
temporomandibular ligament stretching, may caus@ichelotti et al., 2020).
temporary positional changes, but orthognathic surgery does
not significantly shift the condylar head'’s position (Détg A long-term study monitoring patients undergoing
al., 2022). Research on condylar position post orthognattocthodontic treatment for 20 years found no causal
surgery revealed notable changes after 15 days witblationship between orthodontic treatment or tooth
mandibular counterclockwise rotation (Méndez-Margén extraction and TMDs symptoms or signs, regardless of the
al., 2016). However, a study conducted six months aftemethod employed (Dibbets & van der Weele, 1992) Thus,
surgery revealed only minor forward and inward condyleorrectly completed orthodontic treatment, when the forces
movements (Kawet al, 2022). A follow-up study performed applied remain within the patient’s adaptive capability,
1 year after surgery found that the condyle’s long axis hathould not contribute to TMDs. Overall, the scientific
axially rotated inward, tilted forward, and tilted inwardevidence connecting orthodontic treatment to an increased
although these modifications were also deemerikk or prevention of TMDs is insufficient.
nonsignificant (Han, 2022).
Similar to orthognathic surgery, patients seeking
The primary goal of orthognathic surgery is to correadrthodontic treatment often have pre-existing skeletal
skeletal deformities, although symptoms of TMDs magbnormalities and may experience TMDs symptoms before
present prior to the surgical intervention (Abrahamsston the procedure. Orthodontists must identify any existing
al., 2009). The impact of orthognathic surgery on individualSMDs concerns to establish an effective treatment strategy;,
with pre-existing TMDs symptoms can vary. While positiveand it is advisable to defer treatment until the patient is pain-
outcomes are possible, there is also a chance of negafie or has pain under proper management (Michedotti
effects or the development of new symptoms. Arecent studl, 2020). Certain authors have suggested that functional
reported an increased risk for progressive condylar resorptiorandibular advancement should not be considered
in individuals with prior condylar erosions and/or deformitiesontraindicated in cases of total disc displacement, with or
following orthognathic surgery. Therefore, mandibulawithout reduction. However, caution should be exercised in
advancement surgery is only recommended for those wiplatients with pathological changes in the condyle, as they
stable pre-operative condylar positions as determined hye considered high-risk patients, and the use of such
radiographs. Additionally, caution should be exercised wheareatment requires careful attention (Dtgal, 2022).
performing surgery on patients with pre-existing TMDs.
These high-risk patients require careful attention t6ONCLUSION
postoperative mechanical loading on the TMJ (Kobayashi
et al, 2012). Another 1-year follow-up study found that The TMJ is a complex structure relying on bones,
around 50 % of patients showed no TMJ status changes, buiscles, richly vascularized and innervated capsules,
12.5 % developed TMDs symptoms post-surgery (Toh 8gaments, and an articular disc for smooth functioning. The
Leung, 2022) Patients with symptom resolution showedlteration of its anatomy under an inadequate function may
significantly improved joint disorders, suggesting thatontribute to TMDs development. Previous studies have
despite minimal changes in linear distance and angular tihdicated that reduced fitness of the condylar head in the
orthognathic surgery can restructure the TMJ’s internglenoid fossa, resulting from morphological changes and
components, resulting in healthier condyle and articular disgcessively posterior positioning of the condyle, are potential
relationships (Dinget al, 2022). factors contributing to TMDs. The steepness of articular
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eminence inclination appears to be a notable characteristwopus con los filtros de blsqueda apropiados. Después del proceso
of certain TMDs. However, the correlation between thge deduplicacion y la seleccion de titulos, resimenes y textos
glenoid fossa with TMDs occurrence may not be robust afi@mpletos, sesenta estudios se sometieron a un proceso de lectura

discrepancies in findings could be attributed to human e texto completo exhaustivo y se incluyeron en esta revisiéon. Los
adaptive capacity. pacientes con sintomas de TTM tienden a tener formas condilares

aplanadas y anguladas y con frecuencia presentan una cabeza condilar
) o __posicionada posteriormente. La inclinacion mas pronunciada de la

This study acknowledges several limitations withireminencia articular parece ser una caracteristica notable de ciertos
its scope. TMDs encompass a broad range of symptoMEM. Sin embargo, dada la naturaleza multifactorial de los TTM,
related to the TMJ, including orofacial pain originating frongleterminar un solo factor como causa primaria_ puede ser un desafio.
muscular components. While our investigation primaril{or lo tanto, reconocer todos los factores de riesgo potenciales mas
centers on factors influencing the osseous components2if de 10s factores relacionados con la anatomia es fundamental

e . . r|paara el diagnostico preciso y el manejo exitoso de los TTM.
the TMJ—specifically, the condyle, articular eminence, a
glenoid fossa—TMDs stemming from muscular origins are PALABRAS CLAVE: Anatomia; Disco articular; Hueso
not ext_enswely addressed. Furthermore, it is ess_enna'tg?nporal; Trastornos temporomandibulares; Articulacion
recognize that structures external to the TMJ region mamporomandibular.
also exert significant influence on TMJ structure and
function, highlighting the complexity of TMDs etiolo
ghlighting mplexity 10'09Y REFERENCES
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