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Evaluation of Two Facial Nerve Landmarks Frequency in Parotidectomy
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Introduction
Parotid gland is the largest salivary gland, which lies 

beside masseter and sternocleidomastoid muscles [1]. 
Generally, salivary gland tumors are rare neoplasms and 
consist about 3-4 % of the head and neck tumors [3]. Their 
average annual incidence is 7.4 per hundred thousand for 
benign tumors, and for malignant tumors is 0.9 per hundred 
thousand [2]. Of these, about 80% of salivary gland tumors 
occur in parotid, and approximately 70-75% of the parotid 
tumors are benign [1]. The recommended treatment for 
benign tumors of the salivary glands is complete resection 
with surgical margins. With complete resection of the 
tumor and the tumor sections involved, the prognosis is 
excellent. Usually a superficial parotidectomy with facial 
nerve preservation is sufficient, unless there is a deep lobe 
involvement. Several structures pass through the parotid 
gland and are of considerable surgical importance; the 
facial nerve is the most important among these structures 
[1].

Facial nerve comes out from the skull base and 
passes beneath the ear, passes through the parotid gland 
and divides it into superficial and deep lobes [4]. Risky 
course of the facial nerve within the parotid gland 

makes it susceptible to considerable damage risk during 
parotid surgery [4,5,7,12-15]. Among the most common 
complications are temporary facial nerve pareses 
following parotid surgery especially marginal mandibular 
branch [2].

Cross section of each of the branches leads to paralysis 
of the facial nerve innervation of the contributed muscles 
[6]. The incidence of early facial nerve paresis after 
parotidectomy is about 46%, that permanent paralysis is 
uncommon and about 4% [6]. Therefore, it is necessary to 
identify the course of facial nerve during parotid surgery 
[8]. Knowledge of the key landmarks of the facial nerve 
trunk in parotid gland is essential for a safe and effective 
surgical intervention [9].

In this context, several landmarks have been discovered 
and used [8]. Key landmarks to identify the facial nerve 
are tragal pointer, the tip of the mastoid, posterior belly 
of digastric muscle, tympanomastoid suture and styloid 
process [6,10,17].

The results of one study have shown that posterior 
belly of digastric muscle, tragal pointer, and transverse 
processes of axis are fixed landmarks of the facial nerve 
trunk [8]. The surgeon should consider the safe possible 
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surgical landmarks to perform a safe surgery [11].
Due to the stressful nature of the surgery and possible facial 

nerve injury and so many problems of facial nerve and subsequent 
paralysis of the nerve receptors and muscle paralysis and their 
impact on the quality of life of patients and presence of evidence 
in small number of previous studies, this research investigated 
two new landmarks in parotid surgery. 

Methods and Materials/Patients
This cross-sectional study was conducted on 43 patients 

with parotid masses, whom were referred to Alzahra and 
Kashani tertiary hospitals in 2013-14, and parotid surgery 
was performed. All of the patients gave informed written 
consent to participate in the study. The study was approved 
by the Research Ethics Board of Isfahan University of 
Medical Sciencesو and performed in accordance with the 
1964 Declaration of Helsinki.

In the parotid surgery, after the incision of platysma 
muscle in the vicinity of the Erb’s point, the greater auricular 
nerve was detected; then the trunk of greater auricular nerve 
and facial nerve diameter were measured by the compass 
with precision of 0.1 millimeter and recorded. Facial nerve 
diameter was measured just before its bifurcation. After 
facial nerve exploration, if the other landmarks of vascular 
and tail signs are detected, they are recorded in the files. 

The main aim of this study was evaluation of two new 
landmarks in parotid surgery. These two landmarks were: 
1-"Tail sign ":a part of the superficial lobe of the parotid 
gland just before the entrance to the facial nerve trunk as 
a tail-like appendages on the trunk of the facial nerve has 
been developed, that we examined the prevalence of this 
sign in the patients. 2-"Vascular sign": evaluation of the 
presence of a blood vessel in correlation with facial nerve; 
that are posterior auricular artery and its branches in the 
relation to facial nerve just before the entrance to the facial 
nerve [18]. Other aims of this study were determination 
of the frequency of deep lobe of parotid tumors, and the 
difference between the diameters of the facial nerve and the 
greater auricular nerve.

After data collection, the data were entered into SPSS 
version 19. To determine the prevalence of landmarks such 
as vascular sign, tail sign and the diameter of the facial 
nerve to greater auricular nerve, McNemar’s test and paired 
T-test and T-test were used.

Results
This study contained 43 patients, 22 men and 21 women. 

There were 21 (48.8%) masses in deep lobes and others on 
superficial lobes.

By independent T-test, there were no significant 
differences between male and female diameters of facial 
nerves (p=0.39) and greater auricular nerves (p=0.94).

In 36 cases (83.7%), "vascular signs" were observed. In 
23 cases (53.5%), "tail signs" were found.  Mc-Nemar's test 
has shown significant difference between prevalence of 
vascular sign and tail sign (p=0.004).

The diameter of facial nerve was 2.647(±4641) mm 
(range: 2-4 mm). The diameter of greater auricular nerve 
was 2.691(±4545) mm. (range: 2-4 mm). By paired T-test, 
there was no significant difference between the diameter of 
facial and greater auricular nerves.

The mean difference between facial and greater 
auricular nerve is described in table 1. This difference had 
no significance in both genders (p=0.92).
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Male
(mean ±SD)

Female 
(mean ±SD) P-value

Facial Nerve 2.59±0.09 2.77±0.11 0.39
Greater            

Auricular Nerve 2.69±0.07 2.68±0.12 0.94

Difference 
between 

Facial Nerve 
and  Greater           

Auricular Nerve

0.36±0.08 0.38±0.09 0.92

Discussion
This study has shown that there is a relative proportion 

between facial and greater auricular nerve, and 76.7% of 
cases had differences less than 0.5 mm that simplifies 
the grafting of greater auricular nerve as a substitution 
of facial nerve. Mokhtari et al. reported 300 parotid 
surgery during 20 years in Ghom and Mashhad, Iran; 
they found that 12 patients (4%) needed to repair nerve 
because of damage to the facial nerve during surgery 
[3]. Our study has shown the minimal differences of 
facial and greater auricular nerves, so these cases can 
be repaired by greater auricular nerve grafting. Pereira 
JA, et al, studied 79 cadavers in a retrospective study in 
2004 in the Department of Anatomy, University Hospital, 
Barcelona. They made a three cm incision in the lower 
center of the triangle, between the temporomandibular 
joint, and the angle of the mandible and the mastoid 
process, and then went so deep part to reach the trunk of 
the facial nerve, then they measured the distance between 
predicted site to nerve trunk that had an average of 1.42 
mm; they found that proposed landmarks allow faster and 
safer approaches to identify the facial nerve [16].

In a study by Upile and colleagues, stylomastoid artery is 
similar to our "vascular sign". They consistently identified a 
supplying vessel, stylomastoid artery, and they believed that 
this artery tends to vary less in position than the facial nerve; 
and a few millimetres inferiorly and medially, they had gone 
on to identify the facial nerve trunk, with relative ease. They 
thought that the origin of the stylomastoid artery can be either 
from the occipital artery or the posterior auricular artery [18].

Pather N, et al in 2006 at the University of Witwatersrand 
in South Africa studied 40 adult cadavers; and they evaluated 
the transverse processes of the vertebrae, because it is easily 
palpable, and there is no need to extensive incision, and risk of 
injury to the facial nerve trunk is lower [9].

Greyling LM in a study in 2007 in the Department of 
Anatomy, University of Pretoria, South Africa, studied 40 
cadavers. They proposed two bony landmarks for facial nerve:  
the tip of the mastoid process and midpoint of transverse 
process of the atlas. The distances were measured on both sides. 
The mean distance between the mastoid process to the nerve 
trunk was 9.18±2.05 mm at the left side and 9.35±1.67 mm at 
the right side. The distance between atlas and the nerve trunk 
was 14.31±3.59 mm at the left and 13.76±4.65 mm at the right 
side. They found that risk of injury to the facial nerve trunk 
can be minimized by the data obtained of these landmarks, but 
the clinical studies for the application of this landmarks are 
required [8].
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Table 1. Diameters of Facial and Greater Auricular Nerves and 
their Difference in Males and Females  
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Conclusion
Our study discussed two indicators of parotid surgery, and 

more studies in this context is helpful for a safe and better 
surgeries of facial nerves in future. Further studies are required 
to determine the distance between the artery of vascular sign and 
tail like appendage (tail sign) to facial nerve.
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Comments
The authors reported the usefulness of two new landmarks for 

finding the facial nerve during parotid surgery. It is well known the 
importance of a safe and quickly detection of the facial nerve in this 
type of surgery. These two new landmarks and the knowledge of the 
possibility of using the great auricular nerve to repair an involuntary 
facial injury will help surgeons to avoid any nervous damage for 
seeking the best outcome.
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