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Abstract

Objective: The lateral pterygoid is vital in coordinating multidimensional jaw move-

ments. Since a vector in three-dimensional (3D) space is defined by two 3D points,

the role of the lateral pterygoid in 3D jaw movements is defined by its origin and

insertion. Reportedly, the lateral pterygoid is inserted into not only the pterygoid

fovea but also into the medial surface of the condylar process. The objective was to

investigate the morphological features of the region of the lateral pterygoid that

inserted into the medial surface of the condylar process.

Material and Methods: Ten head halves of seven cadaveric donors were analyzed. In

all specimens, the insertion area on the medial surface of the condylar process was

measured based on microcomputed tomography images. Muscle fibers were sepa-

rated into ≥50 small bundles, and positional relationships between the origins and

insertions were investigated.

Results: Overall, 28.8 ± 5.0% of the insertion area of the lateral pterygoid was situ-

ated on the medial surface of the condylar process. Moreover, muscle fiber arrange-

ment revealed that origins of the muscle bundles inserting into the medial surface in

seven specimens posteriorly occupied the lateral plate of the pterygoid process longi-

tudinally, whereas those in three specimens mainly occupied the posteroinferior

portion.

Conclusions: Muscle bundle inserting on the medial surface of the condylar process

had a broad insertion area and a distinct origin on the posterior region of the lateral

plate of the pterygoid process. This muscle bundle could act as one of the significant

subunits within the lateral pterygoid. Therefore, anatomical coordination mechanisms

underlying jaw movement cannot be elucidated without considering this subunit.
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1 | INTRODUCTION

Jaw movements consist of protrusion and retrusion, lateral excursion,

and jaw-opening and closing. These components are three-

dimensionally coordinated by the anatomical structures within the

so-called Posselt's envelope of motion (Posselt, 1957). The lateral

pterygoid, which is the one of the masticatory muscles, plays an

essential role in predominant components, namely protrusion, lateral

excursion, and jaw-opening (Bhutada et al., 2007; Phanachet

et al., 2002; van Eijden et al., 1995, 1997; Yamaguchi et al., 2006).

Based on these functional research studies, the anatomical structure

of the lateral pterygoid may be adaptive to coordinate the multi-

dimensional jaw movements.

Since a vector in three-dimensional (3D) space is defined by two

3D points, the role of the lateral pterygoid in 3D jaw movements is

defined by its origin and insertion. In general, the two heads of the lat-

eral pterygoid, upper and lower heads, originate from the inferior sur-

face of the greater wing and the lateral plate of the pterygoid process,

and converge and insert into the articular disc of the temporomandib-

ular joint and pterygoid fovea of the condylar process (Eisler, 1912;

Evans, 2016; Henle, 1855). Recent anatomical studies have reported

that the lateral pterygoid not only inserted into the pterygoid fovea

but also into the medial surface of the condylar process, which faced

a three-dimensionally different plane from the pterygoid fovea (Akita

et al., 2019; Matsunaga et al., 2009; Sakaguchi-Kuma et al., 2016;

Usui et al., 2008). However, the morphological characteristics of the

region of the lateral pterygoid that inserts into the medial surface of

the condylar process, particularly the size of the insertion area and its

muscular fiber arrangement, remain unclear. Its precise characteristics

may provide a better anatomical background of the contribution of

the lateral pterygoid to the coordination of jaw movement.

In the present study, we investigated the morphological features

of the region of the lateral pterygoid which inserted into the medial

surface of the condylar process, focusing on the size of the insertion

area and the muscular fiber arrangement. We hypothesized that this

part of the lateral pterygoid had a broad insertion area on the medial

surface of the condylar process and had a distinct origin from the

remaining region.

2 | MATERIALS AND METHODS

2.1 | Cadaveric specimen preparation

Head halves (14) of 10 Japanese cadavers (six males, four females;

mean age at death 77.9 years), donated to the Department of Anat-

omy, were used in this study. The study design was approved by our

institution's Ethics Committee.

All cadaver specimens were fixed in 8% formalin and preserved in

30% ethanol. The bony elements were removed from inside the cra-

nium to expose the medial surface of the lateral pterygoid, and its

attachment sites were identified (Figure 1(a)). The bony configurations

of the attachment sites were examined using microcomputed tomog-

raphy (micro-CT) (inspeXio SMX-100CT Micro Focus X-Ray CT Sys-

tem; Shimadzu, Kyoto, Japan) with a 200 μm resolution.

Three-dimensional images were reconstructed using ImageJ soft-

ware (version 1.52; National Institutes of Health, Bethesda, MD)

(Figure 1(b)). After the micro-CT assessment, the bony elements, with

the exception of the attachment sites, were again removed to facili-

tate observation of the muscle fiber arrangement of the lateral ptery-

goid (Figure 1(c) and (d)). Additionally, the micro-CT images of the

attachment sites of four specimens revealed severe calcification on

the condylar processes. Therefore, only 10 specimens (five right and

five left) from seven cadavers (five males and two females; mean age

at death 75.1 years) were used for the analyses.

F IGURE 1 Method of preparation for the detailed mapping of the
muscle fiber arrangement. Medial (a–c) and lateral (d) aspects of the
right ramus of the mandible. After exposing the medial surface of the
lateral pterygoid (LP) and identifying its attachment sites (a), the bony
configurations of the attachment sites are examined using micro-CT
(b). The asterisk indicates the medial surface of the condylar process
corresponding to the region of LP insertion. After taking micro-CT,
the bony elements (except the attachment sites) are removed to
facilitate observation of the muscle fiber arrangement of the medial
and lateral aspects of the LPs (c and d). Circle, muscular groove
between the upper and lower heads of the LPs; Disc, articular disc of
the temporomandibular joint; Hamulus, pterygoid hamulus; PF,
pterygoid fovea of the condylar process; PpL, lateral plate of the
pterygoid process; PpM, medial plate of the pterygoid process; TM,
temporal muscle. Ant, anterior; Post, posterior; and Sup, superior
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2.2 | Micro-CT analysis: Measurement of the
insertion area of the lateral pterygoid

In all 10 specimens, the insertion areas of the lateral pterygoid were mea-

sured based on the micro-CT images. The obtained images were seg-

mented, and three-dimensional surface models of the ramus of the

mandible were created using the OsiriX (Pixmeo, Benex, Switzerland).

The three-dimensional surface models were transferred to the Geomagic

Wrap software (3D Systems, Rock Hill, SC) (Figure 2(a)), and the entire

insertion (Figure 2(b)), the insertion on the pterygoid fovea, and the

medial surface (Figure 2(c)) of the condylar process were measured

three-dimensionally. Data were reported as means ± standard deviation.

2.3 | Macroscopic analysis: Muscle fiber
arrangement of the lateral pterygoid

Muscle fiber arrangements of the lateral pterygoid were also analyzed in all

10 specimens. The muscle fibers of the lateral pterygoid were separated

into ≥50 small bundles (1 mm in diameter) while preserving the attachment

sites (Figure 3(a)). These preparations were performed by laying a string

alongside each bundle course. The number of bundles, the defined bundle

diameter, and preparations followed those reported in previous anatomical

studies (Hara et al., 2009; Hatsushika et al., 2013; Usui et al., 2008). After

preparation, the attachments of both the origin and insertion of each small

bundle were recorded. We then investigated the positional relationship

between the origin and insertion of each small bundle.

3 | RESULTS

3.1 | Measurement of the insertion area of the
lateral pterygoid

The pterygoid fovea of the condylar process showed a bony depres-

sion corresponding to the insertion area (Figure 2(a) and (b)), whereas

the medial surface of the condylar process showed a bony impression

or ridge corresponding to the insertion area (Figure 2(a) and (c)). The

entire insertion area was 2.0 ± 0.4 cm2 and the insertion areas on the

pterygoid fovea and medial surface of the condylar process were

1.4 ± 0.3 and 0.6 ± 0.2 cm2, respectively. The insertion areas on the

medial surface of the condylar process occupied 28.8 ± 5.0% of the

total insertion areas.

3.2 | Muscle fiber arrangement of the lateral
pterygoid

Based on the origin on the sphenoid, the lateral pterygoid was divided into

the parts originating from the inferior surface of the greater wing and those

from the lateral plate of the pterygoid process (Figure 3(b) and (c)). The

region originating from the inferior surface of the greater wing inserted into

the anterior portion of the articular disc and the most superior portion of

the pterygoid fovea. The region originating from the lateral plate of the

pterygoid process was subdivided into two parts, which inserted into the

pterygoid fovea and the medial surface of the condylar process.

The two patterns of the origin of the region which inserted into the

medial surface of the condylar process were observed: posterior (Figure 4

(a) and (b)) and posteroinferior (Figure 4(a) and (c)). In the posterior types,

the origin occupied the posterior portion of the lateral plate of the ptery-

goid process longitudinally in seven of the 10 specimens. In the

posteroinferior types, the origin mainly occupied the posteroinferior por-

tion of the lateral plate of the pterygoid process in three of the 10 speci-

mens. Both types of origins occupied the posterior half of the lateral plate

of the pterygoid process, and these superior portions extended to the

inferior margin of the inferior surface of the greater wing.

4 | DISCUSSION

The micro-CT analysis in the present study revealed that the insertion

area of the lateral pterygoid on the medial surface of the condylar

F IGURE 2 Measurement of the insertion area of the lateral pterygoid on the condylar process. Three-dimensional surface models of the right
ramus of the mandible are created based on the micro-CT data. (a) Medial aspect of the ramus of the mandible. (b and c) Anteromedial aspect of
the boxed region in (a). Red regions indicate the measurement areas of the whole insertion of the lateral pterygoid (b) and the part of its insertion
on the medial surface of the condylar process (c). Arrows indicate the inflection points on the mandibular head between the pterygoid fovea
(PF) and medial surface of the condylar process (indicated by asterisk). Med, medial; Post, posterior, and Sup, superior
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F IGURE 3 Muscle fiber arrangement of the lateral pterygoid. (a) (Lower right panel) Medial aspect of the right ramus of the mandible. Muscle
fibers of the lateral pterygoid are divided into 50 or more small bundles of 1 mm in diameter using strings while maintaining preservation of the
attachment sites. (Left and upper right panels) Attachment sites of each small bundles are recorded in the schematic illustrations based on the
micro-CT images of the origin (left: lateral aspect of the sphenoid) and insertion (upper right: anteromedial aspect of the condylar process).
Corresponding numbers for each small bundle at the origin and insertion are labeled. Red regions indicate the attachment sites of the small
bundles originating from the inferior surface of the greater wing. Blue regions indicate the attachment sites of the small bundles which originated
from the lateral plate of the pterygoid process (PpL) and inserted into the pterygoid fovea of the condylar process. Green regions indicate the
attachment sites of the small bundles which originated from the PpL and inserted into the medial surface of the condylar process. B and C:
Positional relationships between the origin and insertion of the small bundles on the lateral (b) and medial (c) aspects of the lateral pterygoid.
Circle, muscular groove between the upper and inferior heads of the lateral pterygoid; Disc, articular disc of the temporomandibular joint;
Hamulus, pterygoid hamulus; PpM, medial plate of the pterygoid process. Ant, anterior;Med, medial; Post, posterior, and Sup, superior

F IGURE 4 Variation of the origin of the muscle bundles inserting into the medial surface of the condylar process. Schematic illustrations of
the anteromedial aspect of the right condylar process (a) and lateral aspects of the right sphenoids (B and C). Blue and green regions indicate the
pterygoid fovea and the medial surface of the condylar process. Blue regions indicate the attachment sites of the muscle bundles which
originated from the lateral plate of the pterygoid process (PpL) and inserted into the pterygoid fovea of the condylar process. Green regions
indicate the attachment sites of the muscle bundles which originated from the PpL and inserted into the medial surface of the condylar process.
Two patterns of these origins, posterior (b) and posteroinferior (c), are shown. Hamulus, pterygoid hamulus. Ant, anterior; Med, medial; Post,
posterior; and Sup, superior
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process occupied approximately one-third of the total insertion. Fur-

thermore, the part of the lateral pterygoid inserting into the medial

surface of the condylar process originated from the posterior half of

the lateral plate of the pterygoid process. This origin varied according

to the individuals, although it was distinguishable from the origin of

the remaining region.

Data on the dimensions of the insertion area of the lateral ptery-

goid is limited in the literature. Recently, She et al. (2018) reported

that the total insertion area of the lateral pterygoid was 1.4 cm2 based

on the three-dimensional cone-beam CT images. However, the inser-

tion areas evaluated in the present study were 2.0 cm2 and were

therefore larger than those of the aforementioned study. Since the

insertion area on the pterygoid fovea in the present study was

1.4 cm2 and almost identical with the study of She et al. (2018), the

discrepancy might be explained by whether or not there was specific

focus on the insertion area on the medial surface of the condylar pro-

cess. On the basis of occupying one-third of the total insertion area,

we concluded that the lateral pterygoid had a broad insertion area on

the medial surface of the condylar process which should not be

ignored.

Regarding the muscle fiber arrangement of the lateral pterygoid,

Usui et al. (2008) reported that the muscle bundles, which originated

from the posterior half of the lateral plate of the pterygoid process,

mainly inserted into the medial surface of the condylar process.

However, this muscle fiber arrangement was analyzed based on the

subdivision of the origins on the sphenoid. Therefore, Usui

et al. (2008) did not show the precise origin of the muscle bundle

inserting into the medial surface of the condylar process. The

present study focused on the muscle bundle that inserted into the

medial surface of the condylar process and revealed that in some

specimens, the origin occupied the posterior portion of the lateral

plate of the pterygoid longitudinally, and in the others, it mainly

occupied the posteroinferior portion. Specifically, the muscle bundle

inserting into the medial surface of the condylar process can be

regarded as having a distinct origin from the remaining region,

regardless of the variations among individuals.

Our findings highlight a few important clinical insights. As

described by Posselt (1957), jaw movements are three-dimensionally

limited and coordinated. Some studies have suggested that the lat-

eral pterygoid might act as one muscle and the subunits within the

muscle might generate the force for coordinating multidimensional

jaw movements (Hannam & McMillan, 1994; Hiraba et al., 2000;

Murray, 2012; Widmalm et al., 1987). Conventionally, the insertion

of the lateral pterygoid was limited on the pterygoid fovea (Figure 5

(a)). However, since the muscle bundle inserting into the medial sur-

face of the condylar process had a broad insertion and distinct origin,

it can act as one of the subunits of the lateral pterygoid for coordi-

nating the jaw movements on the multidimensional planes (Figure 5

(b)). In addition, some studies on the electromyography already dem-

onstrated that superomedial zone of the lower head of the lateral

pterygoid and medial zone of its upper head appeared to be impor-

tant in initiating contralateral and protrusive jaw movements

(Murray et al., 2007; Phanachet et al., 2001, 2003). If these medial

zones of the upper and lower heads of the lateral pterygoid inserted

into the medial surface of the condylar process, its different inser-

tion dimension from the pterygoid fovea on the horizontal plane

may enable the first activation of the medial zone of the lateral pter-

ygoid in contralateral and protrusive jaw movements (Figure 5(c)).

This study had some limitations. Firstly, it was a purely anatomical

investigation and was limited to cadaveric specimens. Therefore, we

could not prove the mechanism of the coordination of the jaw move-

ments. Moreover, we could not exclude the possibility that the

advanced age of the donors affected our findings. Additional biome-

chanical studies or studies involving clinical case imaging are needed

to validate our findings.

In conclusion, the muscle bundle of the lateral pterygoid that

inserted into the medial surface of the condylar process had a broad

insertion area occupying approximately one-third of the total insertion

and had a distinct origin on the posterior region of the lateral plate of

the pterygoid process. As one of the subunits within the lateral ptery-

goid, this muscle bundle can play an essential role in coordinating mul-

tidimensional jaw movements.

F IGURE 5 A possible role of the muscle bundles inserting into
the medial surface of the condylar process during jaw movement.
Schematic illustrations on the anterior (a and b) and superior
(c) aspects of the right mandible and sphenoid. Although two units of
the lateral pterygoid, indicated by red and blue arrows, are insufficient
to contribute to the coordination of the mandibular movements in the
frontal and horizontal planes (a), three units of the lateral pterygoid
with a unit indicated by the green arrow could contribute to the
coordination of the mandibular movements in the multidimensional
plane (b and c). Blue arrow, a unit of the lateral pterygoid which
originates from the lateral plate of the pterygoid process and inserts
into the pterygoid fovea of the condylar process; Green arrow, a unit
of the lateral pterygoid which originates from the lateral plate of the
pterygoid process and inserted into the medial surface of the condylar
process; PpL, lateral plate of the pterygoid process; Red arrow, a unit
of the lateral pterygoid originating from the inferior surface of the
greater wing. Med, medial; Post, posterior; and Sup, superior

SRITARA ET AL. 223



ACKNOWLEDGMENT

This study was supported by Japan Society for the Promotion of Sci-

ence KAKENHI Grant Number JP 20K10199.

CONFLICT OF INTEREST

The authors declare no conflicts of interest.

AUTHOR CONTRIBUTIONS

Sasin Sritara contributed to the conception, design, acquisition of

data, and critical revision of the manuscript. Masahiro Tsutsumi con-

tributed to the conception, design, acquisition of data, data analysis

and interpretation, and drafting of the manuscript. Keiko Fukino con-

tributed to the conception, design, data interpretation, and critical

revision of the manuscript. Yoshiro Matsumoto contributed to the

conception and critical revision of the manuscript. Takashi Ono con-

tributed to the conception, supervision of the work, and critical revi-

sion of the manuscript. Keiichi Akita contributed to the conception,

design, data interpretation, supervising the work, critical revision of

the manuscript, commenting on drafts, and the final version of the

manuscript. All authors gave their final approval and agree to be

accountable for all aspects of the work.

DATA AVAILABILITY STATEMENT

Data sharing is not applicable to this article as no new data were cre-

ated or analyzed in this study.

ORCID

Masahiro Tsutsumi https://orcid.org/0000-0003-1803-8202

Keiichi Akita https://orcid.org/0000-0002-2927-2937

REFERENCES

Akita, K., Sakaguchi-Kuma, T., Fukino, K., & Ono, T. (2019). Masticatory

muscles and branches of mandibular nerve: Positional relationships

between various muscle bundles and their innervating branches.

Anatatomical Record (Hoboken, N.J.: 2007), 302(4), 609–619. https://
doi.org/10.1002/ar.23943

Bhutada, M. K., Phanachet, I., Whittle, T., Peck, C. C., & Murray, G. M.

(2007). Activity of superior head of human lateral pterygoid increases

with increases in contralateral and protrusive jaw displacement.

European Journal of Oral Sciences, 115(4), 257–264. https://doi.org/10.
1111/j.1600-0722.2007.00461.x

Eisler, P. (1912). Die Muskeln des Stammes. Fischer.

Evans, B. T. (2016). Infratemporal and pterygopalatine fossae and tempo-

romandibular joint. In S. Standing, N. Anand, R. Birch, P. Collins, A. R.

Crossman, M. Gleeson, et al. (Eds.), Gray's anatomy: The anatomical

basis of clinical practice (41st ed., pp. 534–555). Elsevier Limited.

Hannam, A. G., & McMillan, A. S. (1994). Internal organization in the

human jaw muscles. Critical Reviews in Oral Biology and Medicine, 5(1),

55–89. https://doi.org/10.1177/10454411940050010301
Hara, K., Mochizuki, T., Sekiya, I., Yamaguchi, K., Akita, K., & Muneta, T.

(2009). Anatomy of normal human anterior cruciate ligament attach-

ments evaluated by divided small bundles. The American Journal of

Sports Medicine, 37(12), 2386–2391. https://doi.org/10.1177/

0363546509340404

Hatsushika, D., Nimura, A., Mochizuki, T., Yamaguchi, K., Muneta, T., &

Akita, K. (2013). Attachments of separate small bundles of human pos-

terior cruciate ligament: An anatomic study. Knee Surgery, Sports

Traumatology, Arthroscopy, 21(5), 998–1004. https://doi.org/10.1007/
s00167-012-2224-y

Henle, J. (1855). Handbuch der systematischen Anatomie des Menschen.

Druck und Verlag von Friedrich Vieweg und Sohn.

Hiraba, K., Hibino, K., Hiranuma, K., & Negoro, T. (2000). EMG activities

of two heads of the human lateral pterygoid muscle in relation to

mandibular condyle movement and biting force. Journal of Neuro-

physiology, 83(4), 2120–2137. https://doi.org/10.1152/jn.2000.83.
4.2120

Matsunaga, K., Usui, A., Yamaguchi, K., & Akita, K. (2009). An anatomical

study of the muscles that attach to the articular disc of the temporo-

mandibular joint. Clinical Anatomy (New York, N.Y.), 22(8), 932–940.
https://doi.org/10.1002/ca.20865

Murray, G. M. (2012). The lateral pterygoid muscle: Function and dysfunc-

tion. Seminars in Orthodontics, 18(1), 44–50. https://doi.org/10.1053/
j.sodo.2011.10.001

Murray, G. M., Bhutada, M., Peck, C. C., Phanachet, I., Sae-Lee, D., &

Whittle, T. (2007). The human lateral pterygoid muscle. Archives of

Oral Biology, 52(4), 377–380. https://doi.org/10.1016/j.archoralbio.

2006.10.002

Phanachet, I., Whittle, T., Wanigaratne, K., Klineberg, I. J., Sessle, B. J., &

Murray, G. M. (2003). Functional heterogeneity in the superior head of

the human lateral pterygoid. Journal of Dental Research, 82(2),

106–111. https://doi.org/10.1177/154405910308200206
Phanachet, I., Whittle, T., Wanigaratne, K., & Murray, G. M. (2001). Func-

tional properties of single motor units in inferior head of human lat-

eral pterygoid muscle: Task relations and thresholds. Journal of

Neurophysiology, 86(5), 2204–2218. https://doi.org/10.1152/jn.

2001.86.5.2204

Phanachet, I., Whittle, T., Wanigaratne, K., & Murray, G. M. (2002).

Functional properties of single motor units in the inferior head of

human lateral pterygoid muscle: Task firing rates. Journal of Neuro-

physiology, 88(2), 751–760. https://doi.org/10.1152/jn.2002.88.

2.751

Posselt, U. (1957). Movement areas of the mandible. Journal of Pros-

thetic Dentistry, 7(3), 375–385. https://doi.org/10.1016/S0022-

3913(57)80083-3

Sakaguchi-Kuma, T., Hayashi, N., Fujishiro, H., Yamaguchi, K.,

Shimazaki, K., Ono, T., & Akita, K. (2016). An anatomic study of the

attachments on the condylar process of the mandible: Muscle bundles

from the temporalis. Surgical and Radiologic Anatomy, 38(4), 461–467.
https://doi.org/10.1007/s00276-015-1587-4

She, X., Wei, F., Damon, B. J., Coombs, M. C., Lee, D. G., Lecholop, M. K.,

… Yao, H. (2018). Three-dimensional temporomandibular joint muscle

attachment morphometry and its impacts on musculoskeletal model-

ing. Journal of Biomechanics, 79, 119–128. https://doi.org/10.1016/j.
jbiomech.2018.08.010

Usui, A., Akita, K., & Yamaguchi, K. (2008). An anatomic study of the divi-

sions of the lateral pterygoid muscle based on the findings of the ori-

gins and insertions. Surgical and Radiologic Anatomy, 30(4), 327–333.
https://doi.org/10.1007/s00276-008-0329-2

van Eijden, T. M., Koolstra, J. H., & Brugman, P. (1995). Architecture of the

human pterygoid muscles. Journal of Dental Research, 74(8),

1489–1495. https://doi.org/10.1177/00220345950740080901
van Eijden, T. M., Korfage, J. A., & Brugman, P. (1997). Architecture of the

human jaw-closing and jaw-opening muscles. Anatomical Record, 248

(3), 464–474. https://doi.org/10.1002/(sici)1097-0185(199707)248:

3<464::aid-ar20>3.3.co;2–4

224 SRITARA ET AL.

https://orcid.org/0000-0003-1803-8202
https://orcid.org/0000-0003-1803-8202
https://orcid.org/0000-0002-2927-2937
https://orcid.org/0000-0002-2927-2937
https://doi.org/10.1002/ar.23943
https://doi.org/10.1002/ar.23943
https://doi.org/10.1111/j.1600-0722.2007.00461.x
https://doi.org/10.1111/j.1600-0722.2007.00461.x
https://doi.org/10.1177/10454411940050010301
https://doi.org/10.1177/0363546509340404
https://doi.org/10.1177/0363546509340404
https://doi.org/10.1007/s00167-012-2224-y
https://doi.org/10.1007/s00167-012-2224-y
https://doi.org/10.1152/jn.2000.83.4.2120
https://doi.org/10.1152/jn.2000.83.4.2120
https://doi.org/10.1002/ca.20865
https://doi.org/10.1053/j.sodo.2011.10.001
https://doi.org/10.1053/j.sodo.2011.10.001
https://doi.org/10.1016/j.archoralbio.2006.10.002
https://doi.org/10.1016/j.archoralbio.2006.10.002
https://doi.org/10.1177/154405910308200206
https://doi.org/10.1152/jn.2001.86.5.2204
https://doi.org/10.1152/jn.2001.86.5.2204
https://doi.org/10.1152/jn.2002.88.2.751
https://doi.org/10.1152/jn.2002.88.2.751
https://doi.org/10.1016/S0022-3913(57)80083-3
https://doi.org/10.1016/S0022-3913(57)80083-3
https://doi.org/10.1007/s00276-015-1587-4
https://doi.org/10.1016/j.jbiomech.2018.08.010
https://doi.org/10.1016/j.jbiomech.2018.08.010
https://doi.org/10.1007/s00276-008-0329-2
https://doi.org/10.1177/00220345950740080901
https://doi.org/10.1002/(sici)1097-0185(199707)248:3%3C464::aid-ar20%3E3.3.co;2%E2%80%934
https://doi.org/10.1002/(sici)1097-0185(199707)248:3%3C464::aid-ar20%3E3.3.co;2%E2%80%934


Widmalm, S. E., Lillie, J. H., & Ash, M. M., Jr. (1987). Anatomical and elec-

tromyographic studies of the lateral pterygoid muscle. Journal of Oral

Rehabilitation, 14(5), 429–446. https://doi.org/10.1111/j.1365-2842.
1987.tb00738.x

Yamaguchi, S., Rikimaru, H., Yamaguchi, K., Itoh, M., & Watanabe, M.

(2006). Overall activity of all masticatory muscles during lateral excur-

sion. Journal of Dental Research, 85(1), 69–73. https://doi.org/10.

1177/154405910608500112

How to cite this article: Sritara S, Tsutsumi M, Fukino K,

Matsumoto Y, Ono T, Akita K. Evaluating the morphological

features of the lateral pterygoid insertion into the medial

surface of the condylar process. Clin Exp Dent Res. 2021;7:

219–225. https://doi.org/10.1002/cre2.353

SRITARA ET AL. 225

https://doi.org/10.1111/j.1365-2842.1987.tb00738.x
https://doi.org/10.1111/j.1365-2842.1987.tb00738.x
https://doi.org/10.1177/154405910608500112
https://doi.org/10.1177/154405910608500112
https://doi.org/10.1002/cre2.353

	Evaluating the morphological features of the lateral pterygoid insertion into the medial surface of the condylar process
	1  INTRODUCTION
	2  MATERIALS AND METHODS
	2.1  Cadaveric specimen preparation
	2.2  Micro-CT analysis: Measurement of the insertion area of the lateral pterygoid
	2.3  Macroscopic analysis: Muscle fiber arrangement of the lateral pterygoid

	3  RESULTS
	3.1  Measurement of the insertion area of the lateral pterygoid
	3.2  Muscle fiber arrangement of the lateral pterygoid

	4  DISCUSSION
	ACKNOWLEDGMENT
	  CONFLICT OF INTEREST
	  AUTHOR CONTRIBUTIONS
	  DATA AVAILABILITY STATEMENT

	REFERENCES


