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A new and reliable landmark in parotid surgery:
tragomastoid groove (Akil Groove)
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Abstract. - OBJECTIVE: Parotid surgery is
a frequently performed surgery in otorhinolar-
yngology practice with many possible compli-
cations. Due to the high ratio of facial paralysis
during parotid surgery, we defined a new land-
mark for identifying and protecting the facial
nerve as early as possible during surgery.

MATERIALS AND METHODS: The study was
designed as a prospective anatomical method.
The important details and relationship of the
tragomastoid groove to the facial nerve truncus
were examined during surgery on 30 patients. In
addition, the demographics of the patients, the
type of surgery and the pathological results of
surgeries were evaluated.

RESULTS: The mean distance of the trago-
mastoid groove to the facial nerve truncus was
20.53+1.71 mm, the mean deepness of the trago-
mastoid groove was 1.91+0.26 mm, and the mean
superficial part of the tragomastoid groove was
0.83+0.23 mm. The tragomastoid groove was sit-
uated either across from the facial nerve at the
place where the facial nerve truncus exits the
stylomastoid foramen or just inferior to the trun-
cus in all patients.

CONCLUSIONS: The tragomastoid groove
was defined for the first time in the literature as a
reliable landmark for identifying the facial nerve
truncus easily during parotid surgery.
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Introduction

Parotid surgery is a frequently performed oper-
ation in otorhinolaryngology practice. While it is
performed mostly for benign masses in the parotid
gland, it is also performed for the treatment of ma-
lignant and rarely seen pathologies. Whether for be-
nign or malignant tumors, facial nerve paralysis is
still an important problem during parotid surgery.
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Although the facial nerve can be found by antero-
grade or retrograde approaches, the anterograde
way is still the most often used method. Unfortu-
nately, the incidence rates of temporary and per-
manent facial nerve paralysis are 34.4% and 2.4%,
respectively, in parotid surgery'. Temporary or
permanent facial nerve paralysis risk increases in
case of the inability to find the facial nerve truncus
(FNT) and its branches. In addition to a clean and
wide-open surgical area, some landmarks are very
helpful in the determination of the facial nerve. The
tragal pointer, posterior belly of the digastric muscle
and transmastoid suture are the most often used and
reliable landmarks during parotid surgery. Despite
the increasing use of these landmarks and the use of
facial nerve monitorization, the definition of FNT
can be still an important problem during parotid
surgery. This problem extends the surgery time and
increases the risk of facial nerve paralysis. In this
study, we tried to define the relationship of a new
landmark, called the “tragomastoid groove (TMG)
(Akil groove)”, with the facial nerve. This groove
can be easily and reliably used as a landmark for the
identification of the FNT.

Materials and Methods

Study Design

The study was begun after approval from the
Ethics Committee. It was planned as a prospective
study. Intraoperative measurements of 30 patients
who were operated for parotid pathologies between
2019 and 2020 at the University Department of
Otorhinolaryngology were recorded. We tried to
define a new landmark that can be useful in the
demonstration of the FNT during parotid surgery.
We called this landmark the TMG (Akil groove).
The groove which extends from stylomastoid fora-
men until the exit facial nerve is called the TMG.
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Figure 1. The anatomic relationship of TMG with FNT.

The groove is situated between the inferior border
of the tragal cartilage and the mastoid apex (Fig-
ures 1 and 2). We made 3 measurements for his
groove: the most superficial part, the deepest part
of this groove and the length of TMG. In addition
to the measurements, the position of the FNT in
this groove was noted. The demographics of pa-
tients, the pathologic results of surgeries and the
types of surgeries were recorded.

Surgical Technique

A modified Blair incision in the supine posi-
tion under general anesthesia was performed in
all patients. In the preauricular region, the skin
flap was elevated between the superficial mus-
culoaponeurotic layer and the parotid capsule.
The flap was elevated until the anterior border
of the gland. The sternocleidomastoid mus-
cle was our posterior border. Then, the parotid
gland was separated from other tissues by dis-
section of the gland. The posterior belly of the
digastric muscle was determined. Then, the au-
ricularis magnus nerve, which crosses over the
sternocleidomastoid muscle, was identified. The
posterior branch of this nerve was protected as
much as possible. The auricula was retracted
posteriorly with a suture. In the superior region,
dissection was performed deeply between the
tragal cartilage and the posterior border of the
parotid gland. The tragal pointer and the inferior
border of the tragal cartilage were detected. The
mastoid apex, which is the upper border of the
sternocleidomastoid muscle and attaches to the
mastoid bone, was seen. At this level, the TMG

(Akil groove), which is formed between the mas-
toid apex and the inferior border of the tragal
cartilage, was detected (Figures 1 and 2). Then,
the measurements of this groove and the rela-
tionship between the TMG and the FNT were
determined. After the identification of the FNT
and protection of its branches, either a partial or
a total parotidectomy was performed.

Ethics Approval

This study was approved by the Ethics Com-
mittee of the University Faculty of Medicine with
decision number 19, dated 05.12.2019.

Results

General Results

Fourteen male and 16 female patients were
included in the study. One of the male patients
was a l-year-old baby. The mean age of the
male group was 38 years, and the mean age of
the female group was 41 years. The mean age
of all patients was 39.6 years. The preopera-
tive fine needle aspiration biopsy results were
as follows: 20 benign lesions, 4 malignancies
suspicious, 3 malignancies, 3 atypical cells, and
1 lipoma. The postoperative histopathological
results were as follows: 13 pleomorphic adeno-
mas, 6 Whartin tumors, 1 lipoma, 1 lipoblasto-
ma, 1 mucoepidermoid carcinoma, 1 acinic cell
carcinoma, 3 squamous cell carcinomas, 1 duc-
tal adenocarcinoma, 1 lymphoma and 1 basal
cell carcinoma (Table I).

Figure 2. The borders of TMG.
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Table I. Demographic data of patients, pathological results and type of surgeries.

Patient Age Gender Fnab Patology Surgery

1 60 Man Bening Whartin tumor Partial arotidectomy
2 54 Man Benign Lipoma Partial parotidectomy
3 39 Man Bening Plemorphic adenoma Partial parotidectomy
4 32 Woman Bening Plemorphic adenoma Partial parotidectomy
5 29 Woman Bening Plemorphic adenoma Partial parotidectomy
6 27 Woman Suspected omalignancy ~ Low grade mucoepidermoid carcinoma Total parotidectomy
7 1 Man Atypical adipose tissue ~ Lipoblastoma Partial parotidectomy
8 29 Woman Bening Plemorphic adenoma Partial parotidectomy
9 45 Woman Malignancy Squamous cell carcinoma total parotidectomy
10 56 Woman Bening Bazal cell carcinoma Partial parotidectomy
11 61 Woman Suspected malignancy Acinic cell carcinoma Total parotidectomy
12 59 Man Suspected malignancy Lymphoma Total parotidectomy
13 74 Woman Malignancy Squamous cell carcinoma Total parotidectomy
14 73 Man Suspected malignancy Squamous cell carcinoma Total parotidectomy
15 78 Man Bening Whartin Partial parotidectomy
16 46 Man Bening Plemorphic Partial parotidectomy
17 74 Man Bening Whartin tumor Partial parotidectomy
18 23 Woman Bening Plemorphic adenoma Partial parotidectomy
19 31 Woman Bening Plemorphic adenoma Partial parotidectomy
20 35 Woman Bening Plemorphic adenoma Partial parotidectomy
21 53 Man Bening Whartin tumor Partial parotidectomy
22 58 Woman Malignancy Low grade mucoepidermoid ca Partial parotidectomy
23 62 Woman Atypical cell High grade ductal adenocarcinoma Total parotidectomy
24 46 Woman Bening Pleomorphic adenoma Partial parotidectomy
25 45 Woman Bening Pleomorphic adenoma Partial parotidectomy
26 50 Woman Bening Pleomorphic adenoma Partial parotidectomy
27 55 Man Bening Warthin tumor Partial parotidectomy
28 32 Man Bening Pleomorphic adenoma Partial parotidectomy
29 49 Man Bening Pleomorphic adenoma Partial parotidectomy
30 51 Man Bening Warthin tumor Partial parotidectomy

Fnab: Fine Needle Aspiration Biopsy.

Results of Tragomastoid Groove [AKil
Groove) Measurements

The distances from the beginning of the TMG
to the facial FNT were 20.71 mm=+0.57 in men and
20.37+0.37 mm in women. This distance was 15
mm in the l-year-old male baby. The mean dis-
tance was calculated as 20.53£1.71 mm in 30 pa-
tients. The mean deepest parts of this groove were
1.85£0.08 mm in men and 1.95+0.05 in women.
The mean most superficial parts of the TMG were
0.82+0.06 mm in men and 0.84+0.05 mm in wom-
en. In the total of 30 patients, the mean measure-
ments were 1.91+0.26 mm for the deepest part and
0.8340.23 mm for the most superficial part. When
we examined the vertical axis, the FNT crossed
the middle part of the TGM in 22 patients and
was located inferior to this groove in 8 patients.
The FNT was not found at the superior part of the
TGM in any patients in our study. Therefore, the

TGM can be used as an easy, quick and reliable
landmark to find the FNT (Table II).

Discussion

Parotid surgery still has a high facial nerve
paralysis risk. It is accepted that the risk of tem-
porary facial paralysis is between 10-50% and
0.5% for permanent facial paralysis**. While the
injuries associated with the facial nerve are still
at these rates, the main purpose of parotid sur-
gery is to remove the tumor safely without nerve
injury*. Many landmarks have been identified for
this purpose, and most of them help the surgeons
in finding the FNT without nerve injury. In our
study, we tried to focus on this topic. We dis-
cussed a new landmark, which we call the TMG
(Akil groove).
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Table Il. The measurements of Tragomastoid Groove.

Distance Depth Superficial part

Patient (mm) (mm) (mm) The position FNT to TMG
1 24 2 1 Middle

2 20 2 1 Middle

3 23 2 1 Just inferior
4 22 1,5 0,5 Middle

5 21 2 1 Middle

6 19 1,5 0,5 Just inferior
7 15 1 0,5 Middle

8 20 2 1 Middle

9 4 2 0,5 Middle

10 19 2 1 Middle

11 20 2 1 Middle

12 21 2 1 Just inferior
13 20 2 1 Just inferior
14 19 2 1 Middle

15 20 1,5 0,5 Middle

16 23 2 1 Middle

17 20 2 1 Just inferior
18 21 2 0,5 Middle

19 22 2 1 Just inferior
20 20 2 1 Middle

21 21 2 1 Middle

22 22 2 1 Middle

23 21 2 1 Middle

24 22 2,5 1 Just inferior
25 18 2 0,5 Middle

26 19 2 1 Just inferior
27 21 1,5 0,5 Middle

28 22 2 1 Middle

29 20 2 0,5 Middle

30 21 2 0,5 Middle

FNT: Facial Nerve Truncus; TMG: Tragomastoid Groove

The results showed that the distance between
the TMG to the FNT changed minimally from
patient to patient (Table II). In addition to this
finding, we found that the groove rises above
the truncus in each case (Figures 1 and 2). The
easy demonstration of the TMG intraoperatively
and the high directivity of this groove to the fa-
cial nerve truncus make this groove an important
landmark. Ecartation of the auricula in the pos-
terosuperior direction and the wide opening of the
surgical field make this groove more prominent.
Thus, the surgeon can identify this groove more
easily and quickly during parotid surgery.

When we look at other landmarks in the liter-
ature, the tragal pointer was defined by Conley
et al’, and it was stated that the deepest part
of the tragal cartilage is helpful in finding the
FNT; in other words, the relationship of the fa-
cial nerve with the anteroinferomedial tip of

the tragal cartilage (tragal pointer) was demon-
strated. Currently, the tragal pointer is the
most commonly used landmark to demonstrate
FNT®, and the mean distance between the tragal
pointer to the FNT is 13.6+11.0 mm. However,
as the tragal cartilage is mobile, the position of
the cartilage can be changed during retraction
of the auricula, which is an important disadvan-
tage of this landmark. In our study, we found
that although the inferior border of the tragal
cartilage forms the superior border of the TMG,
the mobile tragal cartilage does not disturb the
groove anatomy, and retraction of the auricula
makes this groove more prominent. The tym-
panomastoid suture is a more fixed landmark
to identify the facial nerve. In many studies,
tympanomastoid suture is accepted as one of
the best landmarks due to its fixed position and
close relationship with the stylomandibular fo-
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ramen’®. However, the use of this suture as a
landmark has some disadvantages: it requires
periosteal elevation, and the dense sternoclei-
domastoid muscle tendon structure adhering
to the mastoid tip covers the tympanomastoid
suture’'!.

The posterior belly of the digastric muscle is
again an important landmark. However, it is a
more variable landmark than the tympanomas-
toid suture. The distance between posterior belly
of digastric muscle to the FNT is very variable
between 4-12 mm®'2.

The styloid process is also a parameter defined
for the first time by Lapthrop and used as a land-
mark due to its association with the FNT". Al-
though its close anatomy to the facial nerve seems
to be an important advantage, the deeper localiza-
tion and its variable length are the disadvantages
of this landmark™.

In addition to the classic landmarks, new land-
marks have been defined for safer and easier sur-
geries. The posterior auricular artery is one of
them. In a study conducted in 2018 performed on
10 cadavers, it is stated that the posterior auricular
artery is crossed with the facial nerve at the infe-
rior part of the stylomandibular foramen. FNT can
be found easily by following the posterior auricu-
lar artery which is very close to nerve'. Howev-
er, bleeding and deterioration of the surgical ori-
entation may cause facial nerve paralysis during
the identification of the posterior auricular artery
due to close relationship. In a study published in
2019 and conducted on 8 cadavers, the relation-
ship of the FNT and the parotid-mastoid fascia
was examined. It was stated that especially as the
parotid fascia travels over the FNT it can be used
as a landmark'®. Borle et al'” described the relation-
ship of a triangle and the FNT at a live surgery in
2019. At a study performed in 2015, by combin-
ing radiological findings with prospective clinical
and cadaveric studies, it was stated that the facial
nerve can be found easily and safely at the place
between the posterior belly of the digastric muscle
and the styloid process'®. Meybodi et al'”®, in a study
in 2019, noted that by finding the digastric branch
of the facial nerve, the FNT can be easily found.
Upile et al*® defined the stylomastoid artery and its
relationship with the FNT; it is located lateral to
the facial nerve. When we compare our study with
other studies in the literature the stable anatomy
of the groove despite the interventions during sur-
gery, the clear anatomic relationship with the facial
nerve and its sufficiency for being a lone landmark
in finding the FNT are its advantages.

Conclusions

Demonstration of the FNT is one of the most
difficult stages for surgeons dealing with parotid
surgery. We think that the TMG is a very reliable
landmark that can facilitate the discovery of the
FNT. Contrary to many landmarks defined in the
literature, it is thought that it can be used alone
easily, which will make the TMG a very frequent-
ly used landmark in parotid surgery.
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