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Introduction

The pterygomandibular raphe (PMR) is classically de-
scribed as a tendon joining the maxilla and mandible [1]. 
Through the years, it has been referred to as the ligamentum 
pterygomandibulare [2, 3], ligamentum intermaxillaire [3, 4], 
aponeurose buccinatopharyngée [3, 5], and raphe bucciphar-
yngica [3, 6]. Serving as an aponeurotic connection between 
the bucinator muscle (“bucinator” muscle is adopted in the 
second edition of Terminologia Anatomica [7]) and the su-
perior pharyngeal constrictor muscle (SPC), the PMR has 
been reasoned to be crucial in the distinct swallowing and 
chewing functions of the two muscles [1]. From treating ob-

structive sleep apnea (OSA) to affecting the spread of various 
carcinomas, the PMR plays an important clinical role [8-15]. 
Thus, a proper understanding of this structure is necessary 
for effective clinical care.

Review

Ethical statement
The present study was performed in accordance with the 

requirements of the Declaration of Helsinki (64th WMA 
General Assembly, Fortaleza, Brazil, October 2013). The au-
thors wish to sincerely thank those who donated their bodies 
to science so that anatomical research could be performed. 
Results from such research can potentially improve patient 
care and increase mankind’s overall knowledge. Therefore, 
these donors and their families deserve our highest grati-
tude.

Anatomy
The PMR serves as a confluence of the oropharynx, na-
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sopharynx, and the oral cavity itself through its various 
insertion points [16]. It is a muscular and fibrous structure 
that runs superiorly from the hamulus of the medial plate to 
its inferior attachment- the posterior mylohyoid ridge of the 
mandibular cortex or the posterior edge of the retromolar 
trigone (RMT) of the mandible [3, 13]. The anterior border 
of the PMR attaches to the bucinator, while the posterior 
border attaches to the SPC [13]. Covered by mucosa, it forms, 
on average, a 25–30 mm long pterygomandibular fold (PMF) 
right behind the third molar (Fig. 1) [3, 17]. The SPC is also 
reported to have continuous fiber to the soft palate and the 
root of the tongue [18, 19].

The PMR forms the anterior wall of the pterygomandibu-

lar space, an important cavity containing the inferior alveo-
lar nerve, artery and vein, the lingual nerve, the nerve to my-
lohyoid, and the sphenomandibular ligament [20, 21]. Medial 
to the prestyloid compartment, the PMR’s medial surface is 
covered by oral mucosa [1, 9]. The lateral surface, however, 
is disconnected from the ramus of the mandible by a layer of 
buccal fat pad-derived adipose tissue [1].

Variations
The presence and characteristics of the PMR have been 

the subject of conflicting reports. While some deny its ex-
istence, others support it (Figs. 2, 3) [3, 8, 9, 22-24]. After 
studying 50 hemiheads, Gaughran [25] concluded that the 
PMR was an anatomical artifact, citing the continuous na-
ture of the bucinator and the SPC in all specimens. Various 
other studies support this view [22, 23]. In their study of the 
tendons of the temporalis muscle, Harn and Shackelford [22] 
describe the fascial-tendinous complex of the temporalis 
muscle as the functional equivalent to the PMR. They go on 
to claim lack of musculature within the PMF, mentioning 
the occasional ligamentous structure forming, but not the 
PMR [22].

Contrastingly, in a recent description of this buccotem-
poral fascia, researchers describe it inserting anterior to the 
PTM [24]. This existence of the PMR is supported by various 
other studies as well [8, 9, 17]. Subsequent studies done by 

Fig. 2. The absence of the pterygomandibular raphe (arrows). SPC, 
superior pharyngeal constrictor muscle.

Fig. 1. Pterygomandibular fold (arrowheads) right behind the mandi­
bular last molar.

Fig. 3. Axial section of the right bucinator and SPC shown with 
yellow dotted lines. There is no clear border between two muscles. 
MPM, medial pterygoid muscle; PMS, pterygomandibular space; PPS, 
parapharyngeal space; SPC, superior pharyngeal constrictor muscle.
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Shimada and Gasser [3] detail the existence of various forms 
of the PMR. In his original study of 57 Japanese specimens, 
Shimada and Gasser [3] describes five morphologies of the 
PMR-type A–E: Type A was found in 41.5% of specimens 
and was a broad, triangular structure only in the upper por-
tion of the PMR. Type B, found in 24.7% of specimens, was 
a broad triangular structure that narrowed inferiorly to the 
mandible. Type C, found in 11.7% of specimens, was a broad 
fascial region that separated the bucinator and superior con-
strictor muscles. Type D, found in 9.1% of specimens, was a 
narrow vertical band that separated the two muscles, con-
sistent with most anatomical texts. Finally, type E, found in 
13% of specimens, was an absent PMR with complete conti-
nuity of the two adjacent muscles [3]. However, in his follow-
ing study of European descendants and African American 
individuals, Shimada and Gasser [3] found that types B and 
D were not present, and instead described the existence of 
only three types of PMRs—type A (28%), B (36%), and C 
(36%)—which were equivalent to the original type A, C, and 
E, respectively. Therefore, there seems to be wide variation 
of the PMR based on characteristics such as race. However, 
there were not significant differences within the types when 
compared based on side, sex, and age [3].

Histology
Recent anatomical and histological study by Fukino et 

al. [26] has shown that the absence of the PMR in all exam-
ined specimens. The SPC joins the bucinator without clear 
border. The bucinator attaches the deep temporalis tendon 
that might reinforce the bucinator posteriorly. The variable 
bucinator/deep temporalis tendon/superior pharyngeal con-
strictor muscle complex (the muscles and their confluence) 
might have been recognized as a PMR. Fukino et al. [26] also 
described reasonable answers why the existence of the PMR 
has been believed for a long time.

Embryology
The bucinator muscle is innervated by the facial nerve, 

which is derived from the second pharyngeal arch. The SPC, 
on the other hand, is innervated by the pharyngeal plexus i.e., 
glossopharyngeal and vagus nerves and is associated with 
the third and fourth pharyngeal arch, respectively [27, 28]. 
The PMR is of embryological interest as it is a junction be-
tween these two arches’ derivatives [16]. In Shimada’s initial 
study of the PMR, the existence of a broad fascial separation 
between the bucinator and the SPC was confirmed in all 50 

fetuses studied. Thus, any variation found in the PMR was 
deemed to develop postnatally [3, 29].

At gestational age (GA) 10 weeks, the bucinator is far 
anterior to the SPC. However, during this point in time, the 
palatopharyngeus begins pulling the SPC anteriorly. At GA 
11–13 weeks, it meets with the bucinator and forms its con-
nection. It is thought the PMR may contain the degenerated 
fibers of the SPC after movement of the muscles during fur-
ther development [30].

Imaging
Magnetic resonance imaging (MRI) is generally con-

sidered the best way to visualize the PMR [8, 9, 13, 31]. 
Contrast-enhanced computed tomography could be used, 
but dental amalgam artifacts seem to create far too much 
degradation of the image [13]. Many studies use a combina-
tion of tendon-identifying techniques and location inference 
based on the relationship of the PMR to the bucinator and 
the SPC [8, 9, 13]. However, reliably localizing the PMR using 
MRI can be challenging due to the limited resolution of the 
technique. Additionally, the presence of other ligaments run-
ning inferoanteriorly in similar regions of the skull further 
might reduce the reliability of PMR imaging, which could be 
differentiate from the PMR by its location [13, 31].

Function
While the exact function of the PMR remains unknown, 

there are various theories about the role of the PMR [8]. 
Studies on OSA treatment have led to the discovery of 
certain findings, such as the PMR’s ability to stabilize the 
mandible and temporomandibular joint [8, 31]. Additionally, 
mandibular advancement has been found to result in more 
lateral than anterior-posterior movement, which is believed 
to be related to the function of the PMR [17]. Shimada rea-
soned that, without the PMR, the separate functions of the 
bucinator and SPC would be challenging. Without the PMR 
functioning as an anchor, he postulated it would be tough for 
the two muscles to separately assist in chewing or swallowing 
[3]. While this may not be the case due to its absence in some 
individuals, the location and tendinous nature of the PMR 
begs the question of how its presence changes the function 
of the various head and neck muscles of the region. The SPC 
has been also reported to have function of retrusive move-
ment of the human adult tongue by connecting to transverse 
muscle of the tongue [32].
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Pathology
Ossification and rigidity of the PMR have been reported [1, 

33]. Reasoned to be due to the retention of embryonic ossifi-
cation in the PMR, ossification of the structure was found in 
the past as a cause of the pharyngeal pain relieved through 
surgical removal [1]. Additionally, it seems that rigidity of the 
PMR could result in trismus and right mandibular displace-
ment during mouth opening. It is reasoned that this is due to 
age-related fibrosis of the oral mucosa [33].

Clinical applications
The PMR has proven to be useful in many different clini-

cal practices. One of these is the treatment of OSA [8-11, 34]. 
From mandibular advancement splint (MAS) to suspension 
palatoplasty to barbed reposition pharyngoplasty, the PMR 
plays an important role in various OSA procedures. A proper 
understanding of this structure will allow for informed deci-
sion making when deciding on a course of action for OSA 
treatment.

MASs work by decreasing airway collapsibility through 
fixing the mandible in an anterior position, thereby increas-
ing the lateral dimension of the airway. However, they are 
only effective in 50% of users [35]. After observing the lateral 
dimension change occurring at the convergence of the buci-
nator and SPC, researchers believed the presence of the ten-
dinous raphe would elicit a positive response to MAS. How-
ever, testing this hypothesis revealed that the presence of 
the PMR actually caused a worse response to the treatment, 
possibly due to its added ability to stabilize the temporoman-
dibular joint [8]. Other treatments for OSA include suspen-
sion palatoplasty and barbed reposition pharyngoplasty. 
Their aim is to anchor the soft palate to more robust fascia in 
the oral cavity [10]. In many cases, this attachment point is 
the PMR [9-11]. While these two treatments have small dif-
ferences, their efficacy as OSA treatment is notable.

The positioning of the PMR slightly deep to the RMT at 
the junction of the oral cavity and the oropharynx allows it 
to act as a framework for tumor growth [13]. Around 7% of 
oral tumors begin in the RMT, and the PMR can allow them 
to spread to the masticator, the buccal space, and the buccal 
fat behind the maxillary sinus [12, 13]. As these tumors may 
spread submucosally, clinical examination alone is often not 
enough to detect them, making proper imaging of the PMR 
essential [13]. Additionally, the PMR is a common route 
of spreading for buccal squamous cell carcinomas [36, 37]. 
The PMR is also used for endoscopic resection of benign 

infratemporal fossa tumors. Surgeons are able to use a trans-
lateral PMR or trans-medial PMR approach depending on 
the location of the tumor and its relation to the internal 
carotid artery [14]. Of course, the PMR also has a role in 
precancerous treatment [15]. More specifically, it is the site 
of treatment for oral submucous fibrosis generally associated 
with rigidity and inability to open the mouth fully. It is com-
monly treated with a combination of triamcinolone aceton-
ide and hyaluronidase injected into the PMR [15]. The supe-
rior pharyngeal constrictor syndrome is also known caused 
by the SPC [38]. This syndrome can be associated with the 
bucinator muscle’s disfunction as PMR should connect two 
muscles.

The PMR also influences various dental procedures. Den-
tists and other oral proceduralists must be wary of the PMR 
prior to creating a treatment plan, whether it be piercing it 
for the proper administration of an inferior alveolar nerve 
block in the pterygomandibular space or dictating proper 
fixation of lower dentures (Fig. 4) [3, 20].

Pterygomandibular raphe and fold
However, before utilizing the PMR as a landmark for clin-

ical procedure, we need to consider the difference between 
the PMR and PMF. Many textbooks even research papers use 
the term PMR incorrectly. The PMR is not visualized in the 
oral cavity but the PMF is as it is a superficial mucosal fold. 
We do not really observe the PMR during the dental/surgical 
procedure because it is defined as the submucosal structure. 
In fact, most of the clinical studies which discussed “PMR” 

Inferior alveolar nerve and vessels

Medial pterygoid muscle

Superior pharyngeal constrictor muscle

Oral mucosa

Lingual nerve

Pterygomandibular fold

Pterygomandibular raphe

Bucinator

Masseter

Ramus

Parotid gland

Fig. 4. Inferior alveolar nerve block in the pterygomandibular space 
(the level of the mandibular foramen).
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are the studies on “PMF.” The tendinous structure which is 
observed in MRI imaging should be the deep temporalis ten-
don (medial crus), not PMR, as the deep temporalis tendon 
always run supero-inferior direction posterior to the bucina-
tor/SPC. Thus, the clinical/surgical description of the PMR 
can lead misunderstanding.

Conclusion

The PMR has been considered the tendinous structure 
which links the bucinator and the SPC. However, many stud-
ies misunderstood the definition of the PMR. The most re-
cent study of the PMR has clearly shown that the PMR does 
not exist by three-dimensional analysis which focused on the 
relationship of surrounding structures which the authors of 
the present review do believe. However, the PMF still exists 
as an important superficial landmark, and proper under-
standing of its various pathologies and functions will allow 
clinicians to effectively address oral carcinomas, OSA, and 
other population-spanning maladies.
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