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3Arsenie Guțan Department of OMF Surgery and Oral Implantology, Nicolae Testemiţanu State University of Medicine and Pharmacy

A B S T R A C T

UDC: 611.732.73:616.724

https://doi.org/10.52645/MJHS.2023.3.09

Cite this article: Pântea V, Tabără F, Ceban M, Burduja V, Nistor L, Ursu O. The role of the lateral pterygoid muscle in temporomandibular disorders. Mold 
J Health Sci. 2023;10(3):73-79. https://doi.org/10.52645/MJHS.2023.3.09

Introduction. The clinical concept that would argue that the activity of the lateral pterygoid muscle, being disturbed, would 
play an important role as an etiological factor in temporomandibular joint dysfunctions is still widely accepted, being also 
a decisive factor in the correct choice of the treatment plan. However, because of the fact that very few research and clear 
evidence were conducted and presented to support completely that concept, it continues to remain a very controversial one.

Material and methods. For this literature review were considered and studied scientific articles published between 2000 
and 2023, in the following electronic databases: PubMed, MEDLINE, Google Scholar, BIR Publications, ScienceDirect. Re-
search methods – analysis, synthesis, systematization, and description. 

Results. Patients presenting temporomandibular joint dysfunction complain about pain in the temporomandibular joint 
or/and in masticatory muscles, limitation and sounds during mandibular activity. Temporomandibular dysfunction is a 
non-specific collective term, used to describe a heterogeneous group of pathological conditions located in the territory of 
the stomatognathic system. These are considered musculoskeletal conditions that cause pain while performing the func-
tion (mastication, speech, swallowing), with increased sensitivity in the masticatory muscles and/or the temporomandib-
ular joint, with possible limitations of the range of motion, the appearance of joint noises and otological symptoms. One of 
the theories claims that in temporomandibular dysfunction, the lateral pterygoid muscle becomes hyperactive, hypoactive 
or that there is a lack of coordination between the superior and inferior branches of the muscle, or that there is a distur-
bance during the performance of the role of the muscle to control and stabilize the temporomandibular joint. However, 
the in-depth study of the specialized literature indicates that no scientific evidence is yet available that the function of the 
lateral pterygoid muscles in temporomandibular dysfunction is somehow disturbed. Moreover, the muscle’s role during 
the execution of its normal function has also been questioned and remains a matter of controversy.

Conclusions. The lateral pterygoid muscle obviously plays an important role in the development of temporomandibular 
dysfunction through the prism of its anatomical and functional particularities, referring to the superior fascicle responsible 
for the correct anatomical maintenance of the articular disc during function.
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K e y  m e s s a g e s

What is not yet known about the issue addressed in the sub-
mitted manuscript
The literature study shows that there is still no clear scientific ev-
idence that the function of the lateral pterygoid muscles in tem-
poromandibular dysfunction is somehow disturbed. Additionally, 
their involvement in the development and evolution of temporo-
mandibular dysfunction is uncertain.
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Introduction
The clinical concept that argues that the activity of the 

lateral pterygoid muscle, being disturbed, plays an impor-
tant role as an etiological factor in temporomandibular joint 
(TMJ) dysfunctions is still widely accepted. It also remains 
a decisive factor in the correct choice of the treatment plan. 
However, due to the fact that few rigorous studies and clear 
evidence have been conducted and presented to fully sup-
port this concept, it continues to be a very controversial one 
[1, 2]. Patients with temporomandibular disorders (TMD) 
complain of pain in the TMJ and/or masticatory muscles, 
limitations and sounds during mandibular movements. 
Temporomandibular disorders are a non-specific collective 
term used to describe a heterogeneous group of pathological 
conditions located in the territory of the stomatognathic/
masticatory system. These are considered musculoskeletal 
disorders, which cause pain during the performance of the 
function (mastication, speech, swallowing), with increased 
sensitivity at the level of masticatory muscles and/or the 
TMJ, along with possible limitations of the range of motion 
and the occurrence of joint noises and otological symptoms 
[1, 3-6]. Current data demonstrate that TMD is one of the 
most commonly diagnosed forms of musculoskeletal pain in 
all age groups. Ethnicity, age, geographic location, and the 
time of assessment influence the level of prevalence, causes, 
factors, and spectrum of clinical manifestation of the pathol-
ogy [7, 8]. In adolescents, the prevalence is a controversial 
subject, considering that adults are more frequently affect-
ed by TMD, but at the same time, a significantly increased 
incidence is noted in subjects with mixed dentition (world-
wide incidence – 25%, and in the developed countries – 
between 2% and 6%) [1, 3-5, 9]. One theory claims that in 
TMD, the lateral pterygoid muscle becomes hyperactive, hy-
poactive, or that there is a miscoordination between the su-
perior and inferior branches of the muscle, or that there is 
a disturbance during the execution of the role of the muscle 
to control and stabilize the TMJ [1, 10]. However, a rigor-
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The research hypothesis
Examining the lateral pterygoid muscle requires a deep knowledge 
of its anatomy and function, as both palpation and improperly or 
superficially performed functional manipulation can provide us 
with erroneous data for the diagnosis and treatment of temporo-
mandibular dysfunction.
The novelty added by manuscript to the already published sci-
entific literature
A systematic study of the specialized literature was conducted re-
garding the role of the lateral pterygoid muscle in the development 
of temporomandibular joint dysfunctions, the evaluation of the an-
atomical aspects of the lateral pterygoid muscle and its interrela-
tionship with the occurrence of temporomandibular joint dysfunc-
tion, as well as the elucidation of methods for examining the lateral 
pterygoid muscle and the importance of its role in the evolution of 
temporomandibular dysfunction.

ous review of the literature indicates that no clear scientific 
evidence is yet available to suggest that the function of the 
lateral pterygoid muscles is somehow disrupted in TMD. 
Moreover, the muscle’s role during the execution of its nor-
mal function has also been questioned and remains a matter 
of controversy. 

Material and methods
For this literature review, scientific articles published 

between 2000 and 2023 were considered and studied us-
ing the following electronic databases: PubMed, MEDLINE, 
Google Scholar, BIR Publications, ScienceDirect. Keywords 
such as „lateral pterygoid muscle”, “temporomandibular 
joint”, and “TMJ dysfunction” were used. A total of 137 ar-
ticles were studied, out of which 12 were duplicate articles, 
45 articles presented studies performed on cadavers, 21 ar-
ticles did not provide sufficient data, and 19 articles were 
conducted before the year 2000. The exclusion criteria in-
cluded studies performed on cadavers, studies conducted 
before the year 2000, and studies that did not present trust-
worthy information on the topic under study. 

Results and discussion
Anatomical variations of the lateral pterygoid muscle. 

In recent years, several studies have been carried out with 
the purpose of proving a theory that there may be a third 
fascicle of the lateral pterygoid muscle or that the two fasci-
cles may be anatomically inserted differently at the level of 
the disc and condyle among different individuals. To study 
the anatomical variations of the lateral pterygoid muscle 
and its insertion variations, analyzes were performed using 
magnetic resonance imaging (MRI). In a 2013 study by Va-
lenzuela et al., 698 patients underwent MRI analysis of the 
TMJ. Three types of muscle insertion of the superior fascicle 
of the muscle have been described (Table 1). The first type 
of muscle insertion involved muscle fibers inserting onto 
the articular disc. The second type of muscle insertion was 
at the level of the articular disc and condyle, and the third 
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type was at the level between the articular disc and the ar-
ticular capsule (Figure 1) [11, 12]. In another similar study 
conducted in 2016 by Eberhard et al., in which 382 patients 
with articular disc dislocation were evaluated by MRI, the 
results showed that the prevailing type of muscle insertion 

of the superior fascicle among subjects was type 2, at 67%, 
and the one with the lowest prevalence was type 1, at 7.6%. 
MRI images were taken in the position of maximum inter-
cuspation (MI) and full opening of the oral cavity [13].

Fig. 1 Schematic representation of the three types of muscle insertion and the third fascicle of the LPM.
Note: (AT) - articular tubercle, (C) - condyle, (D) - disc, (S) - superior bundle of LPM, (I) - inferior bundle of LPM, (M) - medial bundle of LPM [12]

Table 1. Types of muscle insertion of the lateral pterygoid muscle. Litko 
classification [13]

Type of insertion Bundle Insertion

Type 1 Superior
Inferior

Disc
Condyle

Type 2* Superior
Inferior

Disc and condyle
Condyle

Type 3
Superior
Medial
Inferior

Disc
Condyle
Condyle

Note: (*) – the highest prevalence with 76% of subjects according to 
Eberhard et al. studies.

Function of the lateral pterygoid muscles. The inter-
national theory about the anatomy of the lateral pterygoid 
muscle says that it is a masticatory muscle, which is part 
of the dento-maxillary system. It is considered to be an im-
portant masticatory component, in some sources even the 
main one, either structurally or functionally, due to its di-
rect insertion at the level of the components of the temporo-
mandibular joint. In some temporomandibular pathologies 
or dysfunctions, the muscle would be described as being 
directly or indirectly involved. Directly, it is described as the 
muscle that specifically causes TMD. The dysfunction in-
volves the alteration of the movement of the joint and caus-
es pain in neighboring structures, which are nervous, vas-
cular or bone [11, 14, 15]. Pathologically, it is described that 
at the level of the joint there would be an impediment or an 
inconsistency between the elements, but the most affected 
component would be the articular disc, which is directly as-
sociated with the lateral pterygoid muscle that causes the 
anterior dislocation of the disc [11]. Mechanically, this joint 
dysfunction produces an anterior disc dislocation, which, in 
turn, compresses with the bony tissues, causing a bony stop 

for the articular condyle, reducing joint space and range of 
motion at the joint, producing combined clinical and me-
chanical symptoms [11, 12].

The functions of the lateral pterygoid muscle were de-
fined as follows: the superior bundle is responsible for clos-
ing, retropulsion, and ipsilateral movements of the mandible, 
while the inferior bundle is active in opening, propulsion, and 
contralateral movements of the mandible. However, recent 
studies suggest that some fibers of the superior bundle may 
also be involved in opening, propulsion, and contralateral 
mandibular movements, and that it may consist of three me-
diolaterally arranged functional areas. This indicates that the 
concept that the occurrence of clicking, crackles in the TMJ 
is due to uncoordinated movements between both bundles 
of the lateral pterygoid muscle needs to be re-evaluated [10, 
16]. Both fascicles of the lateral pterygoid muscle, in some re-
cent reports, have been shown to be inactive during electro-
myography in the mandibular posture position. An important 
role of the lateral pterygoid muscle demonstrated electro-
myographically is that it generates laterality and propulsive 
movements of the mandible. This was observed when the 
activity of the inferior fasciculus changed when the direction 
of the horizontal force of the mandible oscillated from side 
to side [1, 10]. Murray et al. claim that the cause that would 
lead to different conclusions and results regarding the func-
tion of the lateral pterygoid muscle would be the incorrect 
placement of the electromyographic electrodes at the level of 
the muscle [17]. The results obtained could belong to other 
adjacent muscles such as the temporalis muscle or medial 
pterygoid muscle, or they could belong to the lateral ptery-
goid muscle (LPM) but be incorrectly assigned to a specific 
fascicle. With the help of computed tomography, they analyz-
ed the correct placement of the electrodes at the level of the 
lateral pterygoid muscle and confirmed the classical notion 
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that the inferior LPM would be involved in opening, protru-
sion, and contralateral mandibular movements. Studying the 
functional unit of the muscle, they concluded that the supe-
ro-medial part of the inferior LPM has an important role in 
initiating contralateral movements of the mandible, while the 
infero-medial part has a role in controlling fine movements 
[17]. The activity of the superior lateral pterygoid muscle was 
also confirmed by the correct placement of the electrodes, 
and it turned out to be much more complex than originally 
thought [17]. In contrast to the idea that the superior LPM is 
active only in closure, retrusion, and ipsilateral movements of 
the mandible, most muscle fibers of the superior LPM are at 
least active in opening, protrusion, and contralateral move-
ments. Moreover, the pattern of activity varies depending on 
the location of the muscle fibers in the muscle and has been 
classified into three functional areas (Figure 2) [17]. The me-
dial area produces patterns of activity similar to those pro-
duced by the inferior LPM. The lateral area may be equally 
active in closure, ipsilateral movements, and retrusion, while 
the central area generates different patterns of activity. These 
obtained functional data play an important role in under-
standing the role of the lateral pterygoid muscle in TMD [17]. 

The relationship between the lateral pterygoid mus-
cle and the elements of the temporomandibular joint. J. 
Okeson described the functional importance of the superior 
lateral pterygoid muscle, namely: it becomes evident when 
the unilateral masticatory function is exercised. When an 
individual unilaterally bites a hard substance, both tempo-
romandibular joints are functionally loaded differently. This 
occurs because the force is not applied to the joint but to 
the hard substance. Intra-articular pressure increases con-
tralaterally to the biting area, and decreases at the ipsilater-
al articular level. This fact can lead to a separation between 
the articular surfaces, resulting in a dislocation of the ar-
ticular disc on the same side. To prevent this, the superior 
lateral pterygoid muscle becomes active during biting, ro-
tating the disc forward on the condylar surface so that the 
thicker edge of the disc remains in permanent contact with 
the articular surface [5].

Fig. 2 Functional areas of the upper Lateral Pterygoid Muscle.
Note: (Medial) - medial area, on left; (Middle) - middle area, on 
center; (Lateral) - lateral area, on right; Directions - Anterior, 
Lateral [17]

Fig. 3 Diagram of the anatomical 
components of the TMJ.

Note: (ACL) - anterior capsular ligament; 
(AS) - articular surface; (IRL) - inferior 
retrodiscal lamina; (RT) - retrodiscal tissues; 
(SC and IC) - superior and inferior articular 
cavity; (SLP and ILP) - superior and inferior 
lateral pterygoid muscle; (SRL) - superior 
retrodiscal lamina [5]

The articular disc is composed of several layers of colla-
gen fibers, each oriented in different directions to resist the 
shearing phenomenon that could occur during the sliding of 
the condyle. The disc is attached to the medial and lateral sur-
faces of the condyle, which allows it to move in unison with 
the articular condyle. The positioning of the disc is controlled 
by a combination of elastic fibers attached to the posterior 
surface of the disc, thereby holding the disc in tension against 
the action of the superior fasciculus of the lateral pterygoid 
muscle, which is attached to the anterior surface of the disc. 
When the disc ligaments pull the disc along with the move-
ment of the condyle, the rotation of the disc on the condyle 
occurs due to the force of contraction or relaxation of the su-
perior fascicle of the muscle (Figure 3) [1, 4, 18].
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All the tissues attached to the disc have the role of pre-
venting its anterior dislocation. However, the question aris-
es as to how its anterior dislocation occurs, which is very 
common in patients with temporomandibular dysfunction. 
The only force that is directed anteriorly and can produce 
articular disc dislocation is the muscle that is attached to 
the anterior surface of the disc, namely the superior fascicle 
of the lateral pterygoid muscle. This muscle, together with 
the elastic collagen fibers attached posteriorly to the disc, 
controls the position of the disc on the surface of the condyle 
and is always aligned with the direction of the force when 
the condyle descends the slope of the tubercle downward 
[4]. If the articular condyle is located in centric relation, the 
articular disc is located in the most anterior position that 
the posterior ligaments allow. In this position, the condylar 
forces are directed upward toward the medial third of the 
disc and forward toward the anterior surface of the condyle. 
When the inferior fascicle of the lateral pterygoid muscle 
(+) begins to propel the condyle anteriorly, the superior fas-

Fig. 4 Schematic structure of lateral pterygoid 
muscle in centric relation.

Note: (-) – the upper bundle of the lateral pterygoid muscle; (+) – 
the inferior bundle of the lateral pterygoid muscle [4].

Fig. 5 Schematic structure of lateral pterygoid muscle at the 
maximum opening.

Note: (-) - the upper bundle of the lateral pterygoid muscle; (+) - 
the lower bundle of the lateral pterygoid muscle; (PL) - posterior 
elastic fibers [4]

Fig. 6 Schematic structure of the lateral pterygoid 
muscle upon closing.

Note: (-) – the lower bundle of the lateral pterygoid muscle; (+) – 
the superior bundle of the lateral pterygoid muscle [4].

Fig. 7 Schematic structure of the lateral pterygoid muscle when 
the condyle returns to the centric relation position.

Note: (+) – the upper bundle of the lateral pterygoid muscle; (-) – 
the inferior bundle of the lateral pterygoid muscle [4].

cicle of the muscle (-) relaxes its contraction to allow the 
elastic fibers to pull the disc over the condyle (Figure 4) [4].

At the maximum opening of the oral cavity, when the 
condyle reaches the most inclined portion of the articular 
tubercle, the disc should be directly located above the ar-
ticular condyle, as the forces are directed superiorly. At this 
point, the elastic fibers rotate the disc posteriorly because 
the superior fasciculus of the lateral pterygoid muscle is in a 
controlled relaxation (Figure 5) [4].

Upon closing the oral cavity, the condyle moves poste-
riorly and superiorly on the slope of the articular tubercle, 
so that the disc is again positioned in front of the condyle. 
For this, the upper fascicle (+) begins to contract, while the 
lower fascicle (-) relaxes and allows the condyle to return to 
its original position (Figure 6) [4].

When the condyle returns to the centric relation posi-
tion, the disc is located as anteriorly as possible, as far as 
the posterior ligament allows. If the ligament is intact and 
has not been stretched or torn, the disc is located in perfect 
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alignment with the direction and position of the condyle. In 
the absence of occlusal interference, the inferior fascicle of 
the lateral pterygoid muscle is not active, even in the posi-
tion of maximum intercuspation (MI). The superior fascicle 
remains contracted to keep the disc in the proper position 
(Figure 7) [4].

Correlation between anatomical variations of the 
lateral pterygoid muscle and temporomandibular dys-
functions. The correlation between the types of muscle 
insertions of the LPM and its anatomical variations is di-
rectly proven in studies of temporomandibular joint dys-
functions. Only two research studies from 2009 and 2012 
(Dergin et al.; Matsunaga et al.) did not show any link be-
tween anatomical variations of the lateral pterygoid muscle 
and temporomandibular joint dysfunctions. This is because 
they represent studies carried out on corpses where only 
the morphological structure was studied and only the vari-
ations were observed [19, 20, 21]. The anatomical variation 
of muscle insertion type 2 according to the Litko classifica-
tion [13] was the one that showed the closest connection 
with TMD, especially due to the insertion of the superior 
fasciculus of the LPM at the level of the articular disc and 
the articular condyle (Table 1). This variation can produce 
joint alterations or dysfunctions, characterized by local or 
loco-regional pain during closing or opening movements. 
However, studies have not shown any relationship between 
the type of insertion of the inferior fascicle of the LPM and 
TMD, both primary and secondary. The middle or accessory 
fascicle, which was described in 19% of cases in the ana-
lyzed studies, showed no connection between its presence 
and any TMD, primary or secondary, acute or chronic [21, 
22-26]. Murray et al. state that observations made in recent 
years support the theory that the lack of coordination of 
movements between the upper and lower LPM could gener-
ate clicks, cracks, or articular blockages during the horizon-
tal positioning of the disc in relation to the condyle. How-
ever, recent evidence indicates the possibility that fibers of 
the superior lateral pterygoid muscle that insert at the level 
of the articular disc could activate independently of other 
fibers of the same muscle, the superior LPM, and generate 
forces at the level of the disc that are not simultaneously 
generated with those inserted at the level of the condyle 
[17]. J. Okeson states that the exact percentage of insertion 
of the superior lateral pterygoid muscle at the level of the 
disc and at the level of the articular condyle is still under 
debate and is variable. However, it would be reasonable to 
assume that if the insertion of the muscle is predominant 
at the level of the neck of the articular condyle, and less at 
the level of the disc, the function of the superior muscle will 
have correspondingly less influence on the position of the 
articular disc. Moreover, vice versa, if the insertion of the 
superior muscle is predominant at the level of the articu-
lar disc, and less at the level of the condyle, the function of 
the muscle will greatly influence the position of the artic-
ular disc. This anatomical variation explains why, in some 
patients, the disc dislocates very quickly, without any ante-
cedents or previous clinical features [5].

Conclusions
1. The lateral pterygoid muscle plays an obviously im-

portant role in the development of temporomandibular dys-
functions through the prism of its anatomical and functional 
particularities, specifically referring to the superior fascicle 
responsible for maintaining the correct anatomical position 
of the articular disc during function.

2. The anatomical variations of the muscle insertion ac-
cording to various classifications are directly related to the 
development of TMJ dysfunctions, especially due to the in-
sertion of the superior fascicle of the LPM at the level of the 
articular disc and the articular condyle. This variation can 
produce alterations at the level of the joint complex, char-
acterized by the respective dysfunctional symptomatology. 
However, studies have not shown a clear link between the 
type of insertion of the inferior fascicle of the LPM and both 
primary and secondary TMJ dysfunction.
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