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ABSTRACT
Objective: The aim of this anatomical study was to determine if a needle is able to reach the lateral pterygoid muscle
during the application of dry needling technique.
Methods: A dry needling approach using 2 needles of 50 to 60 mm in length, one inserted over the zygomatic process
posterior at the obituary arch (for the superior head) and other inserted below the zygomatic process between the
mandibular condyle and the coronoid process (for the inferior head), was proposed. A progressive dissection into 3
stages was conducted into 2 heads of fresh male cadavers. First, dry needling of the lateral pterygoid muscle was
applied on the cadaver. Second, a block dissection containing the lateral pterygoid was harvested. Finally, the ramus
of the mandible was sectioned by osteotomy to visualize the lateral pterygoid muscle with the needle placements.
Results: With the needles inserted into the cadaver, the block dissection revealed that the superior needle reached the
superior (sphenoid) head of the lateral pterygoid muscle and the inferior needle reached the inferior (pterygoid) head
of the muscle. At the final stage of the dissection, when the ramus of the mandible was sectioned by osteotomy, it was
revealed that the superior needle entered into the belly of the superior head of the lateral pterygoid muscle.
Conclusions: This anatomical study supports that dry needling technique for the lateral pterygoid muscle can be
properly conducted with the proposed approach. (J Manipulative Physiol Ther 2014;xx:1-6)
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Temporomandibular pain disorders (TMDs) include
different conditions mainly characterized by pain
and sometimes with joint clicking. The etiology of

TMD is clearly multifactorial, although it is well accepted
epartment of Physical Therapy, Universidad
Madrid, Spain.
áster Oficial en Dolor Orofacial y Disfunción
lar, Universidad San-Pablo CEU, Madrid, Spain
epartment of Maxillo-Facial Surgery, Hospita
s, Madrid, Spain.
áster Oficial en Dolor Orofacial y Disfunción
lar, Universidad San-Pablo CEU, Madrid, Spain
áster Oficial en Dolor Orofacial y Disfunción
lar, Universidad San-Pablo CEU, Madrid, Spain
Clinical Researcher, Department of Physica

tional Therapy, Physical Medicine and Rehabil-
idad Rey Juan Carlos, Alcorcón, Spain.
archer, Cátedra de Investigación y Docencia en
pia Manual y Punción Seca, Universidad Rey
rcón, Madrid, Spain.
ts for reprints to: César Fernández-de-las-Peñas
sor and Clinical Researcher, Departamento de
ltad de Ciencias de la Salud, UniversidadRey Juan
e Atenas s/n 28922 Alcorcón, Madrid, Spain.
ted July 22, 2014; in revised form October 6
ctober 10, 2014.

2014 by National University of Health Sciences
rg/10.1016/j.jmpt.2014.11.004
.
l

.

.
l

,

,

.

that the masticatory muscles play a relevant role. One of the
most important muscles related to temporomandibular joint
dynamics is the lateral pterygoid muscle.

The anatomy of this muscle remains controversial. The
lateral pterygoid muscle is generally subdivided into an
inferior and a superior head. The inferior (pterygoid) head
originates from the lateral surface of the lateral pterygoid
plate, whereas the superior (sphenoid) head originates at the
infratemporal surface of the sphenoid bone; however, this
anatomical distinction is not very clear.1 In fact, a study
reported that the 2 heads of the muscle are not clearly
divided by the positional relationships to the nerves and the
sites of the origins and insertions.2 Both heads converge
laterally and posteriorly to their insertion into the condyle,
capsule, and/or disk. As previously mentioned, the
anatomical insertion of the superior head of the lateral
pterygoid muscle to the articular disk is controversial. A
literature review found that most anatomical studies
identified 2 separate parts of the muscle as well as
insertions into the disk, the capsule, and the condyle.3

However, Heylings et al4found that only a small part of the
superior head of the lateral pterygoid muscle is attached to
the anterior portion of the capsule and firmly attached to the
disk. Furthermore, Taskaya-Yilmaz et al5 described that
lateral pterygoid muscle attachments were categorized into
2 different types: type 1, where fibers of the superior head
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of the muscle were attached to the disk and fibers of the
inferior head were attached to the condyle, and type 2,
where fibers of the superior head of the lateral pterygoid
muscle attached to the disk and condyle and fibers of the
inferior head were attached to the condyle.

The clinical opinion that the lateral pterygoid muscle
may be dysfunctional in patients with TMD is widely
accepted. In fact, the theory of internal derangement of the
temporomandibular joint involves the anterior displacement
of the disk as result of hyperactivity of the lateral pterygoid
muscle. From the attachment of the superior head of the
muscle, it may pull the disk in an anterior and superior
medial direction.6 For instance, patients with TMD present
with some morphological alterations, that is, atrophy,
hypertrophy, or contracture in the lateral pterygoid
muscle.7 Therefore, treatment of this muscle should be
considered in the management of TMD.

Palpation and, therefore, manual treatment of the lateral
pterygoid muscle are under debate, and some authors claim
that it is not possible owing to the topographic localization
of its lower head.8,9 Deep dry needling (an invasive
procedure where an acupuncture needle is introduced into
the muscle) has been advocated as a possible therapeutic
tool for the management of this muscle. Dıraçoğlu et al10

reported that point-specific dry needling was more effective
than non–point-specific needling for the management of
TMD. Itoh et al11 found that real acupuncture treatment
was more effective than sham acupuncture treatment
for myofascial TMD. Finally, Gonzalez-Perez et al12

observed that that dry needling in the lateral pterygoid
muscle was effective in the management of patients with
myofascial pain.

The critical importance of this muscle for TMD makes it
worthwhile to develop the necessary skills for invasive
treatment by dry needling. Therefore, it is important to
determine the best technique to reach the lateral pterygoid
muscle with a needle. To the best of the author's
knowledge, no anatomical study has investigated if the
needle is able to reach the lateral pterygoid muscle.
Therefore, the aim of this anatomical study was to
determine if the needle is able to reach the lateral pterygoid
muscle during the application of dry needling.
METHODS

This study was approved by the human research
committee of the Universidad Rey Juan Carlos (2013-012)
and Universidad San Pablo CEU (Madrid, Spain).
Dry Needling of the Lateral Pterygoid Muscle
The proposed needle approximation is based on

anatomical characteristics of the lateral pterygoid muscle,
and it has been clinically applied by the authors for more
than 10 years. For this approach, sterile stainless steel
needles with a plastic cylindrical guide, 50 to 60 mm in
length and 0.32-mm caliber, are recommended.

The patient is side lying with the mouth opened 10 to
15 mm. For the superior (sphenoid) head, the needle should
be inserted over the zygomatic process just posterior at the
obituary arch. The needle is advanced from an anterior to
posterior direction with an angle of 45° with the horizontal
and from a lateral to medial direction with an angle of 15° to
the anterior border of the temporomandibular joint. For the
inferior (pterygoid) head, the needle is inserted below the
zygomatic process just between the mandibular condyle
and the coronoid process. The needle is advanced from
anterior to posterior and in an upward direction with an
angle of 15° to the anterior border of the mandibular
condyle (Fig 1, right image). These positions of the needles
will theoretically permit the needles to reach both heads of
the lateral pterygoid muscle (Fig 1, left image). Figures 2
and 3 show the application of the dry needling approach on
real patients.
Anatomical Study
Two heads were removed from 2 fresh male cadavers

65 years of age, which were preserved in a mixture of
formalin, alcohol, and Lysoformin. Dissection was con-
ducted by a medical maxillofacial surgeon with more than
20 years of experience at the Anatomy Laboratory of
Universidad San Pablo CEU, Madrid (Spain).

First, the dry needling approach of the lateral pterygoid
muscle was performed on the fresh cadaver. All the skin
and superficial fascia of the posterior part of the temporalis
muscle were removed. Second, a block containing the
lateral pterygoid was harvested with the following limits:
(A) superior: 2 cm above the zygomatic arch; (B) inferior:
2 cm under the coronoid process; (C) posterior: a vertical
line behind the external acoustic meatus; (D) anterior: 5 cm
anterior to the lateral pterygoid muscle insertion. The
dissection was conducted with needles inserted into the
head of the cadaver. During the removal of the tissue
blocks, care was taken to ensure that dissection did not
damage the surrounding tissues with the aim to expose the
lateral pterygoid muscle. Finally, a deeper dissection was
conducted as follows. The superficial structures including
the parotid gland and duct and the masseter muscle were
removed. The ramus of the mandible was sectioned
by osteotomy to clearly visualize the lateral pterygoid
muscle (Fig 4).
RESULTS

The progressive dissection was performed in 3 stages.
First, needling approach of the lateral pterygoid muscle was
performed on the fresh cadaver (Fig 5). Second, with the
needles inserted into the fresh cadaver, the block dissection
was conducted to determine if they were inserted into the



Fig 1. Representation of the dry needling approach of the lateral pterygoid muscle over a cranium with (left image) and withou
(right image) the zygomatic bone.

Fig 2. Dry needling of the lateral pterygoid muscle on a patien
(lateral view). (Color version of figure is available online).
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Fig 3. Dry needling of the lateral pterygoid muscle on a patien
(superior view). (Color version of figure is available online).
lateral pterygoid muscle. Figure 6 shows that the superior
needle reached the superior (sphenoid) head of the lateral
pterygoid muscle, whereas the inferior needle reached the
inferior (pterygoid) head of the muscle. At the third and
final stage of the dissection, when the ramus of the
mandible was sectioned by osteotomy, the superior needle
was clearly observed in the muscle belly of the superior
(sphenoid) head of the lateral pterygoid muscle (Fig 7).
DISCUSSION

Proper management of patients with TMD includes
different interventions such as mobilization techniques, soft
tissue techniques, or exercises.13 In fact, soft tissues can be
treatment with manual therapies or dry needling.14 A recent
meta-analysis concluded that trigger point dry needling
obtained grade A of effectiveness for decreasing pain
immediately after treatment and at a 4-week follow-up in
patients with upper quadrant pain syndromes including
t

t

TMD.15 Therefore, proper approaches for trigger point dry
needling of the masticatory muscles are clearly needed.

Several studies have claimed that the lateral pterygoid
muscle has a role in the development of TMD, particularly
in relation to anterior disk displacement.6,7 In fact, some
clinical trials have suggested that dry needling of this
muscle is effective for the management of temporoman-
dibular pain.10-12 However, the anatomical location of the
lateral pterygoid creates doubt about the proper access to
the muscle. The current cadaveric anatomical study
supports that dry needling of the lateral pterygoid muscle
can be properly performed with the proposed approach.
This is clinically important as some authors claimed that the



Fig 4. View of the lateral pterygoid muscle after removing the
ramus of the mandible by osteotomy on a fresh cadaver. (Color
version of figure is available online).

Fig 5. Dry needling of the lateral pterygoid muscle on a fresh
cadaver. (Color version of figure is available online).

Fig 6. Block dissection of a fresh cadaver's head showing the
needles properly reached both the superior (sphenoid) and
inferior (pterygoid) heads of the lateral pterygoid muscle
(Color version of figure is available online).

Fig 7. Dry needling of the superior (sphenoid) head of the latera
pterygoid muscle on a fresh cadaver after removing the ramus o
the mandible. (Color version of figure is available online).
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lateral pterygoid muscle is not accessible to manual
palpation8,9; therefore, dry needling may represent the
proper therapeutic approach for management of TMD.

The current study described a dry needling procedure for
the lateral pterygoid muscle in cadavers. For living patients,
the risk inherent to this dry needling approach seems to be
low, at least in the clinical experience of the authors;
however, some precautions should be considered. Caution
should be considered for avoiding needling the temporalis
artery with the needle targeted to the superior (sphenoid)
head of the muscle; however, this is unlikely because the
temporalis artery is more than 5 cm cranially to the
zygomatic bone. The needle targeted to the inferior
(pterygoid) head of the muscle should be introduced with
.

l
f

caution to avoid excessive penetration of the needle into the
infratemporal fossa.16
LIMITATIONS

Finally, although this study confirmed important and
relevant findings related to the lateral pterygoid muscle, we
should recognize some limitations. First, the dissection was
only conducted in 2 single male cadavers. Some variations
in the lateral pterygoid muscle have been described1-5;
however, it is our impression that these variations would not
alter the current findings. Therefore, although promising,
current results should be considered with caution. Second,



Practical Applications
• This anatomical study shows the anatomical
validation of dry needling of the lateral
pterygoid muscle.
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this article does not determine the effectiveness of the
proposed dry needling approach. Future randomized
controlled trials should include this new approach for the
management of the lateral pterygoid muscle to further
determine its clinical effectiveness.
• For the superior head, the needle is inserted
over the zygomatic process posterior at the
obituary arch and is advanced from an
anterior to posterior direction with an angle
of 45° with the horizontal and from a lateral
to medial direction with an angle of 15° to the
anterior border of the temporomandibular
joint.

• For the inferior head of the muscle, the needle
is inserted below the zygomatic process
between the mandibular condyle and the
coronoid process and is advanced from an
anterior to posterior and in an upward
direction with an angle of 15° to the anterior
border of the mandibular condyle.
CONCLUSION

This anatomical study supports that dry needling
technique of the lateral pterygoid muscle can be properly
performed with steel needles of 50 to 60 mm in length. For
the superior head, the needle is inserted over the zygomatic
process posterior at the obituary arch and is advanced from
an anterior to posterior direction with an angle of 45° with
the horizontal and from a lateral to medial direction with an
angle of 15° to the anterior border of the temporomandib-
ular joint. For the inferior head of the muscle, the needle
is inserted below the zygomatic process between the
mandibular condyle and the coronoid process and is
advanced from an anterior to posterior and in an upward
direction with an angle of 15° to the anterior border of the
mandibular condyle.
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