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The sphenoid bone as a biomechanical transducer 

The traditional view of the stomatognathic system has 
long focused on the Temporomandibular Joint (TMJ) 

as the epicenter of mandibular movements.¹ However, 
this perspective did not fully explain the complex 
clinical correlations between Temporomandibular 
Disorders (TMDs), swallowing alterations, and postural 
problems. The pioneering work of Jankelson on the 
physiology of the stomatognathic system provided the 
foundational understanding of this integrated functional 
unit.² Cuccia and Caradonna further expanded this view, 
demonstrating the multifactorial relationship between 
the stomatognathic system and body posture, including 
the influence of head and neck positions, oral functions, 
and the oculomotor system.³ The work of Giuseppe 
Messina marked a turning point, first proposing the 
“tongue-mandible-hyoid” model and later the more 
complete Temporal-Mandible-Tongue-Hyoid (TMTH) 
system.4-6 
In the TMTH model, the temporal bone, via the styloid 
process and the “Riolano bouquet” (composed of the sty-
lohyoid, styloglossus, and stylopharyngeus muscles, and 
the stylohyoid and stylomandibular ligaments), acts as a 
fulcrum for the biomechanics of the tongue, mandible, and 

hyoid bone (Figure 1).6 This integrated system is funda-
mental for vital functions such as swallowing and directly 
influences posture. If the temporal bone is the fulcrum, a 
question naturally arises: what structure connects this sys-
tem to the rest of the cranium and, above all, to the cervi-
cal spine? The answer lies in the sphenoid bone. 
The analysis of anatomical connections reveals three key 
pathways through which the sphenoid bone may act as a 
bridge between the TMTH system and the cervical spine 
(Figure 2). 
First, the sphenoid articulates directly with the temporal 
bone through the sphenosquamosal suture.7 This fibrous 
connection, although not mobile like a synovial joint, 
plausibly allows the transmission of forces and tensions 
between the two bones. A dysfunction or an alteration of 
the tension on the TMTH system, which has its fulcrum 
in the temporal bone, could therefore be mechanically 
transmitted to the sphenoid. 
Second, the sphenoid is the origin of the lateral and medial 
pterygoid muscles, creating a direct muscular bridge to 
the mandible.8 The hyperactivity of these muscles, com-
mon in TMDs and bruxism,5 not only causes local pain 
and dysfunction but also generates significant tension that 
is discharged directly onto the sphenoid. More recent 
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studies, such as those by Rosati and Dellavia, have further 
elucidated the intricate relationships between masticatory 
muscle performance and temporomandibular disorders, 
highlighting the clinical relevance of these connections.9 
Third, the sphenoid articulates with the basilar part of the 
occipital bone through the spheno-basilar synchondrosis. 
While this joint completely ossifies in adulthood, its func-
tional implications are a subject of debate. From an an-
atomical standpoint, it represents a direct structural link. 
Osteopathic theories suggest it remains a center of micro-

movements and postural balance, although this is not uni-
versally accepted. The occipital bone, in turn, articulates 
with the first cervical vertebra, the atlas, through the at-
lanto-occipital joint.¹0 Notably, the work of Hack and col-
leagues has demonstrated the existence of a connective 
tissue bridge — the Myodural Bridge (MDB) — connect-
ing the suboccipital musculature directly to the cervical 
spinal dura mater.¹¹ This discovery reveals that the cranio-
cervical junction is not merely an articular connection but 
also a myofascial interface, through which muscular ten-
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Figure 1. Diagram of the Temporal-Mandible-Tongue-Hyoid (TMTH) system as proposed by Messina (2020). It shows 
the Riolano bouquet originating from the styloid process and its connections to the tongue, pharynx, mandible, and 
hyoid bone, coordinating integrated functions. The bouquet is composed of the stylohyoid, styloglossus, and 
stylopharyngeus muscles, and the stylohyoid and stylomandibular ligaments.
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sions can directly influence the dural system. The clinical 
significance of this connection was further demonstrated 
by Hack and Hallgren, who reported chronic headache re-
lief following section of suboccipital muscle-dural con-
nections.¹² This articular and myofascial chain (Sphenoid 
→ Occiput → Atlas → Dura mater) creates a direct an-
atomical connection between the base of the skull and the 

upper cervical spine, extending its influence to the menin-
geal system (Figure 3). 
Cuccia and Caradonna have also emphasized the impor-
tance of craniocervical posture assessment, describing dif-
ferent techniques of head positioning and their relevance 
in the study of postural relationships between the stoma-
tognathic system and the cervical spine.¹³ 
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Figure 2. Schematic diagram illustrating the role of the sphenoid bone as a biomechanical transducer. It receives 
ascending influences from the TMTH system (via the sphenosquamosal suture and pterygoid muscles) and transmits 
descending influences to the cranio-cervical system (via the spheno-basilar synchondrosis). This figure represents a 
conceptual model based on anatomical continuities.
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In light of these connections, the role of the sphenoid can 
be redefined as that of a biomechanical transducer. It is 
at the crossroads of two major functional systems: the 
TMTH system and the cranio-cervical postural system. A 
functional alteration in one of these systems may inevita-
bly affect the other, and the sphenoid appears to act as a 
mediator of this interaction. For example, a malocclusion 
or a TMD can cause chronic hypertonicity of the ptery-
goid muscles,5 potentially transmitting tension to the 
sphenoid and, through the spheno-basilar synchondrosis, 
influencing the position of the occiput and the entire cer-
vical spine. Conversely, a cervical trauma can alter the 
physiology of the upper cervical spine, modifying the po-
sition of the atlas and the occiput. This alteration could 
ascend to the sphenoid, creating abnormal tensions that 
are discharged onto the pterygoid muscles and, con-
sequently, on the mandible, potentially contributing to the 
onset or worsening of a TMD. 
The analysis of anatomical connections, in light of the 
functional models proposed by Messina, reveals that the 
sphenoid bone is not a simple bone of the skull, but a cor-
nerstone in the integration between the stomatognathic 
system and the postural system. Understanding the role of 
the sphenoid as a biomechanical transducer opens new 

diagnostic and therapeutic perspectives, suggesting that 
the treatment of cranio-cervical-mandibular disorders 
must necessarily include an evaluation and a therapeutic 
approach that considers the balance of this central struc-
ture. While this conceptual model provides a robust frame-
work, it has potential limitations. The exact mechanisms 
of force transmission through sutures and the clinical rel-
evance of the spheno-basilar synchondrosis in adults re-
quire further investigation. Future research should focus 
on validating this model through advanced imaging and 
biomechanical studies to quantify the interplay between 
these structures. 
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Figure 3. General schematic of the cranio-cervico-mandibular system, highlighting the direct and indirect connections 
between the sphenoid, temporal, mandible, hyoid, and atlas bones. The orange arrow indicates the postural influence 
from the mandible to the cervical spine. The myodural bridge (MDB) is shown as a key myofascial link between the 
suboccipital muscles and the dura mater.
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