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Chapter 7. The Relationship of the Facial Nerve 

Rami to the Soft Tissue Structures of the 

Temporal Region 

Introduction 
 

Historically, surgical dissection cephalad to the zygomatic arch has been avoided where 

possible due to concern about accidental transection of the facial nerve rami in the 

region, which are known to course in a relatively superficial plane. 

 

Recently, Trussler et al.53 have described the anatomy relevant to the ‘High-SMAS’ 

technique. They concluded that the facial nerve rami course within the fascial layer 

deep to the superficial temporal fascia (STF), the ‘parotid-temporal fascia’, and that 

consequently the rami are safe from transection after separation of the overlying STF 

from this deeper layer of fascia. In a video linked to Trussler’s article, the parotid-

temporal fascia is clearly demonstrated over the upper parotid region and zygomatic 

arch, extending approximately 2 cm superior to the arch. Facial nerve rami are also 

clearly demonstrated deep to the parotid-temporal fascia to a point immediately superior 

to the zygomatic arch in the posterior part of the temporal region. However the 

relationship of the rami to the fascial layers is not demonstrated in the anterior or central 

part of the temporal region near the orbicularis oculi. 

 

In the High-SMAS technique, the STF (which is concurrently dissected off the parotid-

temporal fascia) is dissected to the lateral margin of the orbicularis oculi. The protection 

of the facial nerve rami by the parotid-temporal fascia is assumed to continue 

throughout the course of the rami to that point. The senior author of the paper (F. 

Barton) has performed over 1000 High-SMAS facelifts without any permanent 

temporo-frontal rami injuries.53 

 

The aim of this study was primarily to investigate the courses of the facial nerve rami in 

the temporal region with respect to tissue layers and other intra-operative landmarks 

detailed below. The safety of the ‘High-SMAS’ technique could then be evaluated. 
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In order to clarify the courses of facial nerve rami in and around the temporal region, it 

is necessary to clarify the nomenclature used to describe them. As discussed in chapter 

1, two separate nomenclative systems evolved during the 19th century. In the early 

1900s, the most popular system was based upon the region through which a ramus 

coursed, and was used mainly by German anatomists.29 The other system, based on the 

distribution of the rami, and espoused mainly by French and English anatomists20,21,29,86, 

has recently regained popularity in the current peer-reviewed literature. 

 

It is important for the surgeon to be aware of the terminal distribution of the facial nerve 

rami in the temporal and frontal regions, but avoidance of facial nerve damage when 

operating in the temporal region also demands knowledge of the regional course of the 

rami. Naming a ramus by region should facilitate a clear discussion of its course. 

However, there is a degree of discordance in the literature on the regional method of 

nomenclature. The terms ‘temporal’ and ‘frontal’ are often used interchangeably, and of 

course, ‘temporo-frontal’ can be used for the rami coursing through both the temporal 

and frontal regions. A common interpretation, however, is that any facial nerve ramus 

found in the temporal or frontal region, or in both, is a ‘temporo-frontal’ ramus. 

 

A problem with describing facial nerve rami in the temporal region using a purely 

regional nomenclature is that the relative importance of each ramus is not conveyed. 

Accidental denervation of the frontalis or medial brow muscles is of far greater aesthetic 

consequence than the denervation of, for example, the auricularis superior or the 

temporo-parietalis (where present). 

 

It is known from previous studies that the most posteriorly placed facial nerve rami in 

the temporal region supply auricularis superior and anterior, the tragal muscles, and 

temporo-parietalis.20,29,39,40,56,63,76,80,90,155,171,196 Other rami in the temporal region course 

through the temporal region to the frontal region to innervate frontalis, corrugator 

supercilii, and give some minor and inconsistent supply to procerus.20,21,29-

31,36,39,40,45,48,51,55,56,63,64,66,68,70,72-80,90,96,148,149,153,155,156,158,165-168,179,189,190,194,196,203 The 

innervation of the corrugator supercilii is shared by facial nerve rami that course 

through the temporal and frontal regions and by zygomatic and buccal rami that form 

the angular nerve which courses medial to the medial canthus of the eye.39,66,96,153,158 

The most anterior of the facial nerve rami in the temporal region innervate the superior 

part of orbicularis oculi.21,30,39,40,45,56,60,63,68,73,75-78,80,90,153,155,158,166,168,179,196,203 The lateral 
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edge of the orbicularis oculi is innervated not only by temporal rami, but also by 

zygomatic rami in a continuous network such that it is difficult if not meaningless to 

distinguish between these two regionally-named types of rami, and where the 

distributive nomenclature system often labelled them together as ‘palpebral’ rami.20,21,29 

 

Knowledge of the exact tissue layers in which the facial nerve rami in the temporal 

region run is central to the safety of the temporal lift and the ‘High-SMAS’ facelift 

techniques, and for safe access to the mid-cheek from the temporal region. Reports in 

the literature on the course of the temporal rami with regard to tissue layers have been 

inconsistent. Different studies have stated that the rami run within Layer 5 (the 

superficial temporal fascia)50,61,84,154,155,173,174; along the deep surface of Layer 

530,48,53,56,61,64,69,70,72,73,75,76,79,149,162,204; within Layer 455,62,72,77,80,89,90; and along the 

superficial surface of the deep temporal fascia (Layer 5)36,173. 

 

The importance of even small discrepancies in the understanding of the fascial layer in 

which the facial nerve rami course lies in the surgical techniques available to protect the 

them. Dissecting along the floor of the lower temporal compartment (on the deep 

temporal fascia) and lifting Layer 4 and the superficial temporal fascia off the floor as a 

composite flap should protect the nerve according to most of these descriptions. 

However, descriptions of the rami running on the superficial surface of the temporalis 

fascia would make such a technique unsafe.  

 

Another important intra-operative landmark for the facial nerve rami in the temporal 

region is the inferior temporal septum (ITS). Again, there is disagreement amongst 

authors on the relationship. Some studies found that the ITS is a reliable landmark for 

the surgeon dissecting inferiorly from the upper to the lower temporal region as it marks 

the superior extent of the course of the rami.30,62,68 Other studies found the rami to 

course within the ITS, rather than inferior to it.53,61 Others still have described a 

continuation of the courses of these rami superior to the ITS and into the upper temporal 

compartment.55,61,80  

 

Another objective of this study was to identify the relationship between the facial nerve 

rami and the ITS. 
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Materials and Methods 
 

A cadaver dissection study on 32 fresh hemi-faces; 16 male, 16 female, mean age 76; 

was undertaken at the University of Melbourne to clarify the course of the facial nerve 

rami within the region. Ethics approval was granted by the University of Melbourne 

(Ethics approval HEAG NO 1033743). 

 

Normal saline was injected between the deep and superficial temporal fasciae (into 

Layer 4) to facilitate dissection of the tissue layers. Surgical loupes (2.5 magnification, 

Vorotek) were used to identify facial nerve rami. 

 

Photography was performed with a Canon EOS 400D digital camera. The lens was a 

Canon EF-S 60mm f/2 Macro USM. Photographs were formatted (CMYK colour, 300 

resolution) and labelled for publication using Photoshop CS5 (Adobe). 

 

Results 
 

In the temporal region, the majority of the facial nerve rami course in an antero-superior 

direction as has been described in many previous studies. In this dissection study, in 

five of the 32 hemi-faces, a single ramus was found coursing in a superior direction 

within the superficial temporal fascia, crossing the inferior temporal septum. All of 

these rami were extremely fine, and terminated in the upper temporal compartment 

within that fascia, and within 1.5 cm of the ear. These rami are called ‘posterior 

temporal rami of the facial nerve’ (Figure 60). 
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Figure 60: A posterior temporal ramus of the facial nerve (Blue arrows) coursing 
superficially within the superficial temporal fascia. 

 

Apart from the posterior temporal rami (not always present), the facial nerve rami in the 

temporal region were found to course inferiorly to the inferior temporal septum. Some 

rami continued through the superior interval to the medial brow, while others terminated 

at the lateral border of the frontalis muscle or the orbicularis oculi muscle (Figure 61). 

Those rami terminating in frontalis or orbicularis oculi will be referred to as ‘anterior 

temporal rami’. Those continuing through the frontal region to the medial brow are 

referred to as ‘temporo-frontal rami’ in acknowledgement of the two regions they cross. 
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Figure 61: The courses of the facial nerve rami with respect to the inferior temporal 
septum (ITS). The posterior temporal rami were present in 15% of specimens. 

 

The anterior temporal and temporo-frontal rami were found to course at two separate 

depths in the temporal region lateral to the temporal tunnel. The temporo-frontal rami 

coursed within the parotid-temporal fascia, while the anterior temporal rami were 

adherent to the under surface of the superficial temporal fascia. Upon reaching the 

temporal tunnel, the deep rami passed superficially to the under surface of the 

superficial temporal fascia such that all rami passed over the temporal tunnel. Figure 62 

is a schematic representation of these courses.  
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Figure 62: Schematic representation of the course of superficial (anterior temporal) 
and deep (temporo-frontal) facial nerve rami in the lateral temporal region and over 
the temporal tunnel. 

 

Figure 63 shows a dissection of the deep and superficial facial nerve rami in the lateral 

temporal region meeting to run superficially over the temporal tunnel. Figure 64 shows 

the same dissection at greater magnification. 
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Figure 63: The facial nerve rami emerging from two planes - one within the 
superficial temporal fascia (Blue arrows), the other from within the parotid-temporal 
fascia (Red arrows). Both sets are superficial to the temporal tunnel. 

 

 
Figure 64: Closer view of the facial nerve rami in the temporal region; deep (Red 
arrows) and superficial (Blue arrows) courses. 
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The anterior temporal rami of the facial nerve enter the lateral margin of orbicularis 

oculi. The temporo-frontal rami course deep to that muscle to continue on to the medial 

brow or run superiorly to enter the lateral edge of frontalis (Figure 65). 

 

 
Figure 65: Superficial facial nerve rami (Blue arrows) and deep rami (Red arrows). 
Note the innervation of orbicularis oculi by the anterior temporal rami, while the 
temporo-frontal rami continue, in a deeper plane, medially to frontalis and the medial 
brow muscles. 

 

Both zygomatic and anterior temporal rami of the facial nerve were found to enter the 

lateral edge of the orbicularis oculi muscle in a continuous network as found by 

previous authors20,21,29,39 (Figure 66).  
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Figure 66: The network of 'temporal' and 'zygomatic' facial nerve rami passing over 
the temporal tunnel to orbicularis oculi, frontalis, and the medial brow muscles. The 
dotted line represents the approximate border of the orbicularis oculi muscle. DTF - 
deep temporal fascia. STF – superficial temporal fascia. The superficial temporal 
fascia had to be dissected to show the rami within and underneath it. 

 

Discussion 
 

Facial nerve rami in the temporal region can be categorised into three groups.  

 

The first group is the posterior temporal rami. These rami, which were present in 15% 

of the dissections, run within the superficial temporal fascia and cross the inferior 

temporal septum to enter the upper temporal region. The likely targets of innervation by 

this group are the temporo-parietalis muscle (where present) and auricularis superior. 

These were the only facial nerve rami to cross superior to the inferior temporal septum. 

Accidental transection of these rami would lead to minimal functional or aesthetic 

sequelae, as the muscles they supply are related to movements of the lateral face and 

ear, and are phylogenetically degenerating to the point of not being present in all 

specimens. 
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The second group, which are named the temporo-frontal rami, course through the 

temporal and frontal regions to supply frontalis and also to give some innervation to the 

medial brow muscles. Accidental transection of these rami would lead to paralysis of 

the ipsilateral frontalis, and some degree of functional loss of the medial brow muscles, 

which receive some innervation from the angular nerve as previously discussed. 

 

The third group, named the anterior temporal rami, enter the lateral edge of orbicularis 

oculi, in concert with zygomatic rami in a continuous network. Accidental transection 

of these rami would likely lead to a transient partial palsy of the ipsilateral orbicularis 

oculi muscle, given the overlapping innervation field with the zygomatic rami. These 

temporal and zygomatic rami have, in the past, been named ‘palpebral rami’. 

 

The temporo-frontal rami were found to course in a relatively deep tissue layer, the 

parotid-temporal fascia, while the anterior temporal rami were adherent to the 

undersurface of the superficial temporal fascia. The relevance of these findings to the 

‘High-SMAS’ facelift procedure is that the more superficial rami (groups one and three) 

are at risk of accidental transection when the superficial temporal fascia is dissected, 

while the deeper rami (group two) are relatively safe when caution is exercised. As 

such, any nerve palsies resulting from the procedure would usually either be 

unnoticeable (posterior temporal rami), or transient (anterior temporal rami). 

 

The temporal tunnel, as described in an earlier paper,4 is a safe dissection plane with 

respect to the facial nerve rami. Elevation of Layers 3 and 4 off the deep temporal fascia 

lifts the rami with the composite flap, allowing dissection through to the mid-cheek with 

preservation of the anterior temporal and temporo-frontal rami. 
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Conclusion 
 

Descriptions of the anatomy of the facial nerve rami have historically been based on the 

anatomy of the mimetic muscles, and on their branching and inter-connexion patterns. 

Such descriptions have led to an understanding of facial nerve function, but have failed 

to provide adequate information about surgical safety and dissection methods to 

surgeons operating on the face. 

 

As facial surgical procedures have become more complex, the lack of knowledge of 

facial nerve anatomy with respect to tissue planes and landmarks seen intra-operatively 

has sparked a new approach to anatomical investigation.  

 

This study aimed to provide information on the course of facial nerve rami with respect 

to the structures encountered by facial surgeons in contemporary surgical procedures. 

Of most interest to surgeons is the anatomy of the temporal and marginal mandibular 

rami, due to the unforgiving nature of iatrogenic injury to these structures. 

 

It was found that any description of the temporal rami had to be preceded by a 

clarification of the soft tissue anatomy and nomenclature of the temporal region. Such 

clarification has been achieved in this study, and followed by the description of the 

temporal rami courses. 

 

The anatomy of the marginal mandibular rami is complex. New dissection methods had 

recently been developed to avoid iatrogenic injury to these rami during lower facelift 

surgery. This study used the ‘known soft tissue anatomy’ of the lower pre-masseter 

space, and the course of the marginal mandibular rami with respect to the space was 

investigated. The outcome is a greater understanding of why the lower pre-masseter 

space is a safe dissection plane with respect to facial nerve rami. The limitations to such 

safety has also been made clear. 

 

The anatomy of the facial nerve trunk in the immediate vicinity of the stylomastoid 

foramen, and as it divides and enters the substance of the parotid gland, has been a well-

studied topic in general, owing to the well-developed technique of parotidectomy 

surgery. Many landmarks have been proffered by surgeons from differing sub-specialty 
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backgrounds. The literature showed little consensus with regard to the most reliable and 

useful landmarks, rather a plethora of possible structures that could be used to safely 

identify this important structure. This study has summarised and then explored these 

landmarks, and has provided surgeons with an overview of their relevant importance 

and anatomy. 

 

The safety of the facial nerve trunk during platysmaplasty had been another area of 

concern for plastic surgeons using various structures for the anchoring of suspension 

sutures. This study investigated the anatomy of the facial nerve trunk with regard to 

these anatomical structures and provided clear information on the safety of each. 

 

The aim of providing surgically relevant information about the soft tissue anatomy of 

the face and its relationship to the facial nerve rami has been achieved, and widely 

accepted in peer-reviewed journals. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


