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Abstract
Aim  Temporomandibular joint disorders are a common cause of chronic orofacial pain and often involve the lateral pterygoid 
muscle (LPM). However, dry needling is limited by poor palpation reliability and difficult-to-standardize intraoral or imag-
ing guidance. This cadaveric study aimed to define an optimal extraoral insertion point, angle, and needle length for safely 
reaching the LPM. Methods: Sixteen adult cadaver heads (10 males, 6 females; 32 sides) were studied. Dissections performed 
on one side guided contralateral needling, assuming morphological symmetry. A safe insertion point 17 mm perpendicularly 
below 3/5 of the canthal-tragus line, with optimal angles of 15° and 90°, was identified. Anthropometric measurements and 
computed tomography confirmed needle length and angles. Results: Sex-related differences were found in anthropometric 
measurements, while no significant right–left differences were observed. At 15°, the median length to the LPM was 43.45 
(41.24–46.03) mm in males and 40.93 (40.25–42.38) mm in females (p = 0.031); at 90°, 44.08 (42.66–45.48) mm in males 
and 39.95 (39.34–40.46) mm in females. At both angles, needle length differed significantly between sexes (p < 0.05), but 
not between sides (p > 0.05). Conclusion: From the specific insertion point determined in the study, the LPM can be reached 
at 15° and 90° angles, with median lengths of 43.45 (41.24–46.03) mm and 44.08 (42.66–45.48) mm for males, and 40.93 
(40.25–42.38) mm and 39.95 (39.34–40.46) mm for females, respectively. We found that the LPM could be reached at the 
same angles but with different needle lengths between sexes.

Keywords  Lateral Pterygoid Muscle · Dry Needling · Temporomandibular Disorders · Cadaver · Anthropometric 
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1  Introduction

Temporomandibular disorder (TMD) is the most common 
form of chronic orofacial pain and is a clinical condition 
characterized by pain and dysfunction in masticatory mus-
cles and temporomandibular joints (TMJ) [1, 2]. Although 
this condition is common, it has various symptoms defined 
by pain in the preauricular region that changes the dynamics 
of the movement of the jaw [3, 4]. The etiology of TMD is 
multifactorial [5, 6]. One factor is dysfunction of the lat-
eral pterygoid muscle (LPM) [7], which is deeply located in 
the infratemporal fossa (Fig. 1). In addition, morphological 
changes, such as atrophy, contracture, and hypertrophy have 
been reported in the LPM of some patients with TMDs [8]. 
Therefore, in the management of TMD, various treatments 
to improve the impaired LPM function may be required.

Since the LPM is a deep-seated muscle, palpation and 
manual treatment are challenging [9]. It has been reported 
that the lower head of the muscle cannot be palpated because 
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of its anatomical position [10]. Therefore, for diagnosis 
and treatment of the LPM, various invasive methods have 
been used, including electromyography, acupuncture, dry 
needling, botulinum toxin, and trigger point injections [11, 
12]. Dry needling is one of these therapeutic tools, which 
involves inserting a thin needle through the skin into the 
muscle’s trunk or near the tendon [13], or to reach deeper 
structures [9]. Gonzalez-Perez et al. reported that dry needle 
applied to the LPM was therapeutically effective in patients 
with myofascial pain [14].

Systematic reviews published in 2019 and 2021 reported 
that dry needling can reduce pain intensity and increase 
pressure–pain thresholds in patients with TMD, although 
most studies targeted superficial masticatory muscles, and 
the overall quality of evidence was low [15, 16]. More recent 
reviews and meta-analyses (2023–2024) have reinforced 
these findings, showing that dry needling achieves compa-
rable effects to manual therapy in reducing pain and improv-
ing jaw function [17, 18]. Nevertheless, heterogeneity across 
trials and limited data for deep muscles such as the lateral 
pterygoid continue to weaken the strength of recommenda-
tions, highlighting the need for cadaveric and anatomical 
studies to define precise and safe insertion parameters [19]. 
The number of studies examining the reliability and accu-
racy of applying needles from the skin surface to a deeply 
located muscle is limited. Mesa-Jiménez et al. reported a 
method for dry needling the LPM in two head cadavers [13]. 
However, precise skin placement for the needle before mak-
ing the insertion was not reported. In invasive techniques, 
such as dry needling, the goal is to reach the targeted muscle 
with the correct approach to avoid damaging the surround-
ing neural and vascular structures [20]. Intraoral approach 
is one of the methods to reach the muscle. The needle needs 
to be inserted in the mucobuccal fold near the upper molar 
teeth [21–23] and EMG monitoring, MR guided navigation 
or ultrasound are required for the treatment [24, 25]. How-
ever, due to a lack of experience, intraoral techniques may 
be challenging and ineffective in cases of locked jaws [21]. 
Extraoral approach also include several methods to reach the 
LPM and may not require additional costs [21, 26].

In recent years, ultrasound-guided botulinum toxin or 
injection studies have demonstrated that safe and effec-
tive access to the LPM is possible; however, these meth-
ods are costly, require specialized equipment, and may not 
be feasible in routine clinical practice [27–29]. Moreover, 
ultrasound visualization of the LPM is technically demand-
ing [28]. Therefore, establishing a reproducible and safe 
extraoral approach without relying on advanced imaging is 
clinically important, and anatomical studies are needed to 
provide reliable reference points and standardized insertion 
parameters for dry needling of the LPM. The present cadav-
eric study aims to define reproducible extraoral insertion 
points, angles, and needle lengths to safely reach the lateral 
pterygoid muscle by combining anthropometric measure-
ments with radiological confirmation, thereby providing 
practical parameters applicable in clinical practice.

2 � Methods

The study was performed with sixteen adult skull cadavers 
(10 men and 6 women; 66.5 [60.75–79.25] years in males 
and 64 [59.5–68.25] years in females) whose skin was intact.

The inclusion criteria for the cadavers were: (1) that they 
should have an opening mouth; and (2) have integrity of the 
face, including bone structure and LPM. In addition, cadav-
ers with deformation of the TMJ and surrounding structures 
were not included in this study.

2.1 � Dissection Phase

Cadavers were preserved in a 37.5% formaldehyde solution 
and labeled for identification. First, the Superficial Mus-
culoaponeurotic System (SMAS) of the right side of each 
cadaver was dissected. The skin was removed with a scalpel 
without damaging the underlying structures. The projection 
of the mandibular notch to the skin was determined using a 
steel wire, and attempts were made to reach the muscle with 
double-pointed 100 mm needles inserted with multiple dif-
ferent angles. After the needles were placed, the SMAS layer 

Fig. 1   The lateral pterygoid 
muscle demonstrated in orange 
color; (a) lateral view (b) ante-
rior view
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was closed over them, and computed tomography (CT) was 
used to identify the needles that reached the muscle and the 
length of these needles. After several essay the most suitable 
insertion point to reach to the LPM was found by descending 
17 mm perpendicularly from the point located at 3/5 of the 
canthal-tragus line (CTL), starting from the tragus, identified 
a safe position at the mandibular notch (Fig. 2). Together, 
the most suitable angles for accessing the muscle were found 
to be 15° and 90°.

Anatomical structures were identified, then the masseter 
muscle was revealed (Fig. 3).

Afterward, the masseter muscle and surrounding tissues 
were dissected from the attachment point in such a way 
that their integrity was not impaired. Before total dissec-
tion, some anthropometric measurements were made with 
an electronic caliper. The condylar process-gonion distance 
(Pcl-Go), the coronoid process-gonion distance (Pco-Go), 
the distance between the anterior part of the coronoid pro-
cess to the posterior part of the condylar process (Pcl-Pco) 
were measured and the CTL was identified.

Furthermore, to reach the LPM, the zygomatic process of 
the temporal bone and the coronoid process of the mandi-
ble were cut with a bonesaw. The temporal muscle, located 
under these structures, was removed from the bone structure, 
so that the LPM was exposed. During this dissection, care 
was taken not to damage the maxillary artery, which contin-
ued its course under the mandible (Fig. 4).

2.2 � Proof of the Needling Phase

The CTL line was drawn on the skin over the left side of 
each cadaver. Sterile stainless-steel needles, 50  mm in 
length, with a plastic cylindrical guide were used for the nee-
dling process. With these needles, needling was performed 
from the insertion point (the point obtained by descending 

Fig. 2   Determination of the insertion point. Canthal-tragus line 
(CTL)

Fig. 3   The masseter muscle. DM deep part of the masseter muscle, 
SM superficial part of the masseter muscle

Fig. 4   Dissection stages: a 
Image of the lateral pterygoid 
muscle (LPM); b Maxillary 
artery and buccal nerve between 
the superior head of lateral 
pterygoid muscle (SHLPM) and 
inferior head of lateral pterygoid 
muscle (IHLPM)
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17 mm perpendicularly from 3/5 of the CTL starting from 
the tragus) identified during the dissection phase and con-
trolled by CT using two different angles:

The needle was inserted at an angle of 15°, from anterior 
to posterior, towards the condylar process.
The needle was applied perpendicularly to the skin sur-
face (90°).

The length of the needle reaching the muscle was meas-
ured by CT, and the insertion point was verified (Fig. 5).

To expose the LPM and to obtain anthropometric meas-
urements, the same dissection phases were also applied 
on the left side. All CT images were taken with Toshiba 
Aquilion 64 and Toshiba Activion 16 Multislice CT. In this 
study all lengths were calculated in millimeters (mm) for 
anatomical measurements.

2.3 � Statistical Analysis

An analysis of the data obtained was performed with IBM 
SPSS, version 22.0 (IBM Inc., Armonk, NY, USA). Nor-
mal distribution of the data was assessed by the Shapiro 
Wilk test. Comparisons between males and females were 
performed using the Mann–Whitney U test for non-normally 
distributed variables. For right–left comparisons, the Wil-
coxon signed-rank test was applied. A p < 0.05 was consid-
ered statistically significant.

3 � Results

A total of sixteen adult head cadavers, ten men, and six 
women were included in the study. The median age of 
the men was 66.5 (60.75–79.25) years and this was 64 

(59.5–68.25) years for women, with no significant differ-
ence between groups (p = 0.368). All identified LPM were 
two headed. The median values of these parameters were 
calculated both for total hemi face and sexes. All anatomi-
cal data, shown as median (IQR), measured for a total of 32 
sides (including right and left for sixteen head cadavers), are 
given in Table 1. Anthropometric measurement values were 
compared between sexes (Table 1).

Based on the total values, the Pcl-Go distance was signifi-
cantly higher in males compared with females (p < 0.001). 
For the Pco-Go distance, no significant difference was found 
between males and females (p = 0.313). The Pcl-Pco dis-
tance was slightly higher in males than in females, but this 
difference was not statistically significant (p = 0.056). The 
canthal–tragus line (CTL) values were significantly greater 
in males than in females (p = 0.031). The data obtained were 
compared between the right and the left side of each head 
and no statistically difference was found between them. 
Namely the same application can be applied on each side 
(Table 1).

Considering the total values, at 15° needle insertion, 
the median length was 43.45 (41.24–46.03) mm in males 
and 40.93 (40.25–42.38) mm in females, with the differ-
ence being statistically significant (p = 0.031). At 90° needle 
insertion, the median length was 44.08 (42.66–45.48) mm in 
males and 39.95 (39.34–40.46) mm in females; this differ-
ence was also statistically significant (p = 0.001) (Table 2).

At 15° needle insertion, no significant difference was 
found between the right and left sides in males (p = 0.353). 
Similarly, in females, no significant right–left difference was 
observed (p = 0.589). At 90° needle insertion, no significant 
difference was detected between the right and left sides in 
males (p = 0.739). In contrast, in females, a statistically sig-
nificant difference was found between the sides, with the left 
side being greater (p = 0.041) (Table 2).

Fig. 5   Needling application: a 
Insertion point from the canthal-
tragus line (CTL); b Length of 
needle which reach the LPM
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4 � Discussion

As the LPM plays an important role in the orofacial system 
as mastication or articulation [26, 30] it is one of the key 
muscles that may cause pain in the TMJ. The deep place-
ment of the LPM requires invasive methods, such as dry 
needling, to reach the muscle to reduce the severity of 
pain and increase functional recovery [31]. Review of the 
literature revealed that there were few studies examining 
optimal needle insertion to treat dysfunction of the LPM. 
Furthermore, to standardize the application point of the 
dry needle and all measurements, several anthropomet-
ric evaluations were performed in the present study. The 
condyloid process and the gonion are important anatomi-
cal structures that can be palpated outside the skin. These 

anatomical structures are used as reference points for the 
determination of head and face types in both medicine and 
dentistry [32]. However, the deeper coronoid process is 
also an important anatomical point. Together with the con-
dyloid process, it forms the mandibular notch and delimits 
a specific area [32]. In order to avoid adverse events dur-
ing needling, the needle should be applied from this area, 
close to the coronoid process [33].

In recent years, the application of dry needling to the 
LPM has gained increasing attention in the management 
of TMJ disorders, particularly those associated with myo-
fascial pain. Randomized controlled trials and systematic 
reviews have provided growing evidence supporting its clini-
cal utility. Menéndez Torre et al. conducted a study com-
paring dry needling with manual therapy techniques and 
found no statistically significant differences between the 

Table 1   Median values of 
anthropometric measurements 
according to sexes

*Pcl-Go: Distance between the condylar process and gonion, Pco-Go: Distance between the coronoid pro-
cess and gonion, Pcl-Pco: Distance between posterior of the condylar process and anterior of the coronoid 
process, CTL: Distance Between the canthus and tragus

Age Male (n = 10) Female (n = 6)

Median (IQR) Median (IQR) P (Male 
vs 
Female)

66.5 (60.75–79.25) 64 (59.5–68.25) 0.368

P (Right- Left) P (Right- Left)

Pcl-Go (Right) 62.15 (58.40–65.55) 0.138 55.35 (54.44–55.67) 0.420
Pcl-Go (Left) 66.99 (58.91–68.43) 55.33 (54.53–56.08)
Pcl-Go (Total) 59.00 (58.01–67.78) 55.45 (54.99–56.40) 0.000
Pco-Go (Right) 66.42 (64.73–70.63) 0.300 66.24 (59.35–66.83) 0.225
Pco-Go (Left) 66.96 (63.62–68.45) 64.80 (59.58–66.75)
Pco-Go (Total) 66.75 (63.15–70.75) 65.33 (59.47–66.81) 0.313
Pcl-Pco (Right) 43.22 (42.31–43.71) 0.353 40.68 (39.88–41.64) 0.589
Pcl-Pco (Left) 43.55 (43.38–43.71) 41.10 (40.00–42.39)
Pcl-Pco (Total) 43.13 (41.45–43.56) 41.28 (39.94–42.43) 0.056
CTL (Right) 76.10 (69.90–78.95) 0.088 69.20 (68.77–69.74) 0.583
CTL (Left) 69.77 (68.93–74.26) 69.18 (68.61–71.12)
CTL (Total) 73.52 (70.20–80.80) 69.82 (68.87–70.78) 0.031

Table 2   Median length of needle insertion to reach the LPM

*15° N.A: 15° Needling Angle; 90° N.A: 90° Needling Angle

Male (n = 10) Female (n = 6)

Median (IQR) (mm) P (right-left) Median (IQR) (mm) P (right-left) P (male–female)

15° N.A (Right) 44.45 (42.25–45.28) 0.353 40.90 (39.35–42.65) 0.589
15° N.A (Left) 43.00 (41.55–44.43) 41.85 (41.08–42.55)
15° N.A (Total) 43.45 (41.24–46.03) 40.93 (40.25–42.38) 0.031
90° N.A. (Right) 44.45 (42.80–45.43) 0.739 39.25 (38.98–39.50) 0.041
90° N.A. (Left) 43.90 (41.85–46.08) 40.65 (39.63–41.50)
90° N.A (Total) 44.08 (42.66–45.48) 39.95 (39.34–40.46) 0.001
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two interventions in terms of pain reduction. Nevertheless, 
both approaches demonstrated efficacy in reducing orofacial 
myofascial pain within a short-term follow-up period of 1 to 
3 months. These findings suggest that dry needling may offer 
comparable benefits to manual therapy in the acute man-
agement of TMJ-related pain [34]. Complementary findings 
were reported by Dib Zakkour et al., who investigated the 
use of dry needling in the masseter muscle for the inactiva-
tion of active myofascial trigger points. Their results indi-
cated notable improvements in facial pain, maximum mouth 
opening, and symmetry of mandibular movement, highlight-
ing the functional benefits of this intervention beyond mere 
pain relief [35]. Although dry needling has been generally 
recognized as an effective treatment modality for orofacial 
pain syndromes, systematic reviews have underscored the 
need for higher-quality clinical trials with more robust meth-
odological frameworks. This is essential to establish consist-
ent treatment protocols and to better understand long-term 
outcomes [36].

In a study conducted with CT, the mean Pcl-Go dis-
tance was 62.01 ± 5.19 mm in men and 55.13 ± 4.83 mm in 
women, and the mean Pco-Go distance was 63.95 ± 5.28 mm 
in males and 55.67 ± 5.30 mm in females [37]. In another 
study using a caliper, the mean Pcl-Go distance was 
60.67 ± 5.32 mm in men and 54.46 ± 4.97 mm in women, 
while the mean Pco-Go distance was 61.68 ± 5.45 mm in 
males and 54.89 ± 3.54 mm in females [38]. In another 
study, the Pcl-Go distance was 65.96 ± 6.16 mm in men and 
58.24 ± 4.32 mm in women [39]. In the present study, the 
median of the Pcl-Go distances was 59.00 (58.01–67.78) 
mm in men and 55.45 (54.99–56.40) mm in women and 
for the Pco-Go distances these were 66.75 (63.15–70.75) 
mm in men and 65.33 (59.47–66.81) mm in women. When 
compared with previous CT and caliper studies, the Pcl-Go 
values in our study were slightly lower in men and simi-
lar in women, while the Pco-Go values were higher in both 
sexes, especially pronounced in men. These differences may 
be due to sample characteristics, technical differences in 
measurement methods, and craniofacial variations between 
populations. In contrast, Abofakher et al. reported the mean 
distance of the Pco-Go to be 58.61 ± 6.78 mm in men and 
53.97 ± 5.26 mm in women. The reason for these smaller 
measurements was that they used a younger and tighter age 
range (18–25 years) [40].

In terms of Pcl-Pco measurements, Dong et al. reported 
this to be 45.41 ± 3.73 mm in men and 41.99 ± 2.67 mm in 
women [39] while Cappella et al. reported 41± 5 mm in 
men and 38 ± 3 mm in women [41]. In another study using 
a caliper, these measurements were 43.57 ± 3.06 mm in men 
and 40.96 ± 2.93 mm in women [33]. In the present study, 
the Pcl-Pco measurements were 43.13 (41.45–43.56) mm in 
men and 41.28 (39.94–42.43) mm in women. Overall, the 
Pcl-Pco values obtained in this study are largely consistent 

with those reported in the literature. Minor variations may be 
related to sample size, population characteristics, or meas-
urement techniques. These findings support the anatomical 
reliability of using the Pcl-Pco as a reference measurement, 
while also highlighting the need for further studies in larger 
and more diverse samples.

Furthermore, one of the important landmark lines used 
for skull anthropometric and radiologic measurement is 
the CTL. In a study with 11 adult cadavers, Talaat et al. 
reported the median canthal–tragus distance as 72 (65–83) 
mm without specifying sex [42]. In the present study, the 
total canthal-tragus distance was 73.52 (70.20–80.80) mm 
in men and 69.82 (68.87–70.78) mm in women. These 
results are comparable to the values reported in the litera-
ture. In another study on cadavers, the canthal-tragus dis-
tance was 72.55 ± 0.76 mm on the right side of the face and 
69.55 ± 0.57 mm on the left side when measured by cali-
per, without reporting sex differences. [43] In the present 
study, the right and left canthal-tragus distances were 76.10 
(69.90–78.95) mm and 69.77 (68.93–74.26) mm in men, 
and 69.20 (68.77–69.74) mm and 69.18 (68.61–71.12) mm 
in women, respectively. Once again, the measurements of 
the present study were in keeping with previously reported 
data. However, there are few published cadaveric data for 
this parameter and more data is required.

The anthropometric data was then used to identify the 
optimal insertion point for a needle when attempting to 
access the LPM. Kucukguven et al. tested a new and effec-
tive extraoral injection method on 20 cadaver heads, tak-
ing into account the different shapes of the LPM and other 
structures nearby. They targeted the lamina lateralis of 
the os sphenoidale to reach the LPM. To reach this point, 
an average distance of 49.9 ± 2.2 mm was covered with a 
0.36 × 50 mm hypodermic needle [44]. Rodríguez-Gimillo 
et al. evaluated the spread of botulinum toxin injection 
in the LPM under ultrasound guidance. A 0.64 × 50 mm 
needle, using an out-of-plane approach, injected 1 ml of 
0.25-Methylene blue dye into the LPM of a fresh human 
cadaver. The muscle was then dissected and examined to 
evaluate the spread of the dye, and it was determined that 
the dye reached the muscle heads [45]. Mesa–Jiménez et al., 
in their study with two cadavers, focused on the accuracy 
of needling applied to the superior and inferior head of the 
LPM [14]. They reported that 50–60 mm long steel nee-
dles were suitable for reaching the inferior head and they 
mentioned that they reached the muscle when the needle 
was advanced between the condylar process and the coro-
noid process, under the zygomatic process, at an angle of 
15° in the anterior–posterior direction towards the TMJ. In 
recent years, several studies have examined the technical 
details of needle insertion into the lateral pterygoid muscle 
(LPM). Nakazawa et al. described an ultrasound-guided out-
of-plane approach targeting the anterior and medial edge 
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of the mandibular condyle, with the needle advanced at 
a 45–60° angle and an additional 10–20° posterior orienta-
tion [46]. Vas et al. identified the mandibular notch (sigmoid 
notch) as the entry point and, under ultrasound guidance, 
inserted 40-mm needles perpendicularly (90°) to reach the 
LPM [47]. Borghol et al. used the extraoral line between the 
zygomatic arch and the mandibular notch, reporting that the 
muscle lies approximately 35 mm beneath the skin and rec-
ommending a 35-mm needle [48]. Al-Tairi et al., based on 
computed tomography measurements, did not define a direct 
anatomical entry point, but suggested that the LPM could be 
reached at a depth of 30–40 mm using a perpendicular (90°) 
insertion from the skin [49]. These approaches highlight 
the importance of precisely defining the entry point, needle 
angle, and needle length to achieve safe and reproducible 
access to the LPM. Three studies investigating accessing the 
targeting trigger points of the LPM with dry 0.25 × 40 mm 
needles, inserted with a perpendicular (90°) angle lateral 
to the mandibular notch and just below the zygomatic pro-
cess. However, they did not use imaging methods to confirm 
the needle successfully reaching the muscle. Furthermore, 
evaluations were based on positive feedback from patients, 
such as decreased pain, increased range of motion of the jaw 
and local twitch response [32, 50, 51].

In the present study, the authors found a specific point 
on the skin to apply the dry needle. By descending 17 mm 
perpendicularly from 3/5 of the distance of the CTL from the 
tragus, it was possible to gain access to a safe area between 
the condylar-coronoid process and the zygomatic process. 
From this point, the insertion of the needle can be done at 
two different angles, 15° or 90°. When the CT measure-
ment was made, the median length of the needle to reach 
the LPM was 43.45 (41.24–46.03) mm in men and 40.93 
(40.25–42.38) mm in women when inserted at 15° and 44.08 
(42.66–45.48) mm in men ad 39.95 (39.34–40.46) mm in 
women when inserted at 90°. The length of the needle is 
very important to reach the muscle and if it is too shallow 
then relaxation will not occur in the muscle and the desired 
therapeutic effect will not be achieved. Furthermore, if the 
needling is done in this way, the maxillary artery, and the 
buccal nerve which both pass between the two heads of the 
LPM cannot be damaged. In addition, since the diameter 
of the needle is small, it is very unlikely to damage arter-
ies, nerves, or veins. Although the entry points and needle 
angles described in previous studies differ from those pro-
posed in the present study, the reported length values are 
largely consistent with the literature. However, compared 
with studies recommending 35–40 mm needle lengths, our 
findings indicate that longer needles are required to safely 
reach the LPM. In this context, the identified anthropometric 
reference provides extraoral approach that can be applied 
without the need for advanced imaging or ultrasound guid-
ance, thereby complementing previous findings. However, 

although reproducible in cadaveric evaluation, maintaining 
these insertion angles in clinical practice may be technically 
challenging due to factors such as anatomical variations, 
mouth opening capacity, or operator experience. Therefore, 
future clinical studies are needed to validate its practical 
feasibility.

Another finding related to the LPM is the head variation 
of this muscle. Although the LPM is generally accepted as 
two-headed, variations have been described in which the 
muscle consists of one [52–55], two [56–58] or three heads 
[59–61]. In a systematic review, especially focusing on 
variations of the LPM, the incidence of single-headedness 
varies between 7.7 and 26.7%, the incidence of two-head-
edness varies between 61.4 and 91.1%, and the incidence of 
three-headedness varies between 4 and 35% [62]. Perhaps 
unsurprisingly, given the relatively low incidence of non-
two-headedness in the literature and the small number of 
individuals involved in the present study, no variation was 
found in either dissections or on CT imaging.

This study has several limitations. The small sample size 
limits generalizability. In addition, cadaveric tissues dif-
fer from living tissues in terms of vascularity and muscle 
tone, which may affect the applicability of the findings in 
clinical settings. Individual anatomical variations also can-
not be excluded. The limited sample size and the inability 
to evaluate the cadavers in terms of masticatory function, 
oral, and dental health may have caused the side-to-side dif-
ferences observed in females during 90° needle insertion 
(p = 0.041). Future clinical studies with larger samples and 
imaging-based validation are required to confirm and extend 
these findings.

5 � Conclusion

The deep location of the LPM, frequently involved in tem-
poromandibular disorders, necessitates accurate and safe 
invasive approaches. In this cadaveric study, we identified an 
insertion point: descending 17 mm perpendicularly from 
3/5 of the CTL provided access to a safe region between 
the condylar and coronoid processes, corresponding to the 
mandibular notch. From this standardized entry site, the 
needle length required to reach the LPM with a 50 mm nee-
dle was measured. At 15° anterior–posterior insertion, the 
median length was 43.45 (41.24–46.03) mm in males and 
40.93 (40.25–42.38) mm in females, whereas at 90° perpen-
dicular insertion it was 44.08 (42.66–45.48) mm in males 
and 39.95 (39.34–40.46) mm in females. Clinically, these 
parameters (entry point, angle, needle length) offer a practi-
cal guide that may reduce the risk of injury to adjacent neu-
rovascular structures. Nevertheless, given the limited num-
ber of anatomical studies, further imaging-based and clinical 
investigations are required to validate the accuracy, safety, 



	 Bratislava Medical Journal

and therapeutic effectiveness of this technique in patients 
with temporomandibular disorders.
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