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Abstract

Background. Modern medicine cannot be imagine without usage of high technology devices that have beco-
me an indispensable part of many medical examination methods. Nevertheless, anatomical dissection of human
cadavers should not be neglected. Considering the high incidence of the facial nerve impairments, we decided to
refresh the knowledge about the extracranial branching of the VII* cranial nerve applying anatomical dissection
on human cadavers.

Aim. The purpose of the study was to reveal the morphological specific features of the parotid plexus bran-
ching and types of connections among those branches that would definitely be useful in facial surgery.

Material and methods. The study was carried out on 55 cadaveric semiheads that previously had been fixed
in 10% formalin solution: 39 male and 16 female semiheads; 29 of those samples were left (21 male/8 female) and
26 right side semiheads (18 male/8 female). A unilateral dissection was made on 23 semiheads and 32 semiheads
were bilaterally dissected. Some samples were marked out with black paper for better contrast. All the dissected
anatomical samples were photographed and the obtained data were statistically processed.

Results. The classic division of the facial nerve trunk into two primary branches: the temporofacial and cervi-
cofacial one was detected in 39 cases (70,9%), in 15 cases (27,3 %) a diffuse type of the trunk division was detected
and in 1 case there was a double trunk (1,8%). The following secondary divisions of the parotid plexus branches
were highlighted: 1TB in 20 cases, 2 TB in 30 cases and 3 TB in 5 cases; 1 ZB in 5 cases, 2 ZB in 44 cases and 3 ZB
in 6 cases; 2 BB in 9 cases, 3 BB in 13 cases, 4 BB in 16 cases, 5 BB in 14 cases, 6 BB in 2 cases and 8 BB in 1 case;
1 MMB in 45 cases, 2 MMB in 8 cases and 3 MMB in 2 cases; 1 CB in 42 cases, 2 CB in 10 cases and single cases of
3 CB, 4 CB and 6 CB respectively.

Conclusions. One of the main characteristic feature of the parotid plexus branches, both in males and females
was the wide range of individual variability.
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Introduction

Historical development of the Homo sapiens is imaginable without articulated speech, but the
body language and especially facial expression, even in the 21 century, plays a significant role in
human communication. A modern man spends a lot of time and money for his education, but at
the same time, the people are very much concerned about their physical aspect. We believe that
along with genetic, physical and psychical activity of a personality, his physiognomy depends a lot
on anatomical structures and their relationships within the human body. Taking into consideration
that anatomical dissection is the easiest way to prove variations of the human body neurovascular
structures the purpose of this paper was to bring in some new facts about the extracranial segment
of the facial nerve. Considering the impact of the facial nerve impairments on the human life quality,
we tried to mark out the variations of the parotid plexus branches and to emphasize some specific
features of that plexus.

Material and methods

Our study was carried out at the Department of anatomy and clinical anatomy of Nicolae Test-
emitanu State University of Medicine and Pharmacy of the Republic of Moldova. The project was
approved by the Ethics Committee of the University according to the international requirements
regarding research on human subjects (cadavers). As morphologists, we used the description of the
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dissected samples and a retrospective analysis of the obtained data was done. In the current study
55 adult cadaveric semiheads have been dissected. The bilateral pattern of dissection was applied
on 32 semiheads and unilateral dissection on 23 semiheads from the total number of samples. The
cadaveric material was fixed in 10% formalin solution and the classic anatomical dissection was
applied. Taking into consideration that in facial surgery there is a high risk of iatrogenic lesions of
the peripheral branches of the facial nerve, we applied both the anterograde and retrograde dis-
section in order to find the most safety way of surgical intervention. In the majority of cases - 47
(87,3 %) the incision of the skin was started from the midsagittal plane of the forehead, continuing
on the face around the eye, nose and lips up to the midline of the chin and preparation of the skin
was continued up to the auricle of the ear and then the facial nerve trunk was identified. In other
7 cases (12,7 %) the incision of the skin was made in front and around the auricle towards the
anterior midsagittal plane. It should be mentioned that only in 8 cases of the total prepared semi-
heads the retrograde dissection was applied. A range of bony and soft landmarks were used for the
facial nerve trunk identification. The posterior belly of the digastric muscle, tragus and anterior
margin of the auricular lobule were the most suitable soft tissue landmarks for us. The styloid
and mastoid processes, the angle and posterior edge of the mandibular ramus, Borle’s triangle [1,
2, 3, 4] were used as bony landmarks, that in our opinion, are more reliable for surgical access to
the facial nerve trunk. In the anterograde dissection after the facial trunk identification, we con-
tinued preparation along the primary, secondary and gradually along all the other divisions until
the terminal twigs. All the anatomical samples were photographed and the obtained data were
statistically processed.

Results and discussion

Among the most common exogenous and endogenous factors that can cause facial paralysis are
the viral and bacterial infections, head traumas, somatic diseases and metabolic disorders, parotid
cancer, inflammatory diseases of the middle ear, iatrogenic injures in maxillofacial and aesthetic
surgery [5, 6, 7, 8]. The facial nerve is involved in pathology of many cranial nerves, but mainly in
vestibular schwannomas.

Preparation of the facial nerve on cadaveric material previously fixed in formalin solution gave
the investigator a possibility to experiment various ways of access to the facial nerve trunk and to
detect the most suitable landmarks for easy and safety way of facial trunk identification.

In the current study, on its exit from the Fallopian canal, the facial nerve trunk was divided into
two primary branches the temporofacial and cervicofacial one in 39 cases (70,9 %), in other 15
cases (27,3 %) there was a diffuse type of facial trunk division and in a single case (1,8%) a double
trunk was detected (figure 1). The primary branches give off a range of secondary divisions that in
turn gave off the tertiary and terminal ones.

The following secondary divisions of the parotid plexus branches were distinguished: 1TB in 20
cases, 2 TB in 30 cases and 3 TB in 5 cases; 1 ZB in 5 cases, 2 ZB in 44 cases and 3 ZB in 6 cases; 2
BB in 9 cases, 3 BB in 13 cases, 4 BB in 16 cases, 5 BB in 14 cases, 6 BB in 2 cases and 8 BB in 1 case;
1 MMB in 45 cases, 2 MMB in 8 cases and 3 MMB in 2 cases; 1 CB in 42 cases, 2 CB in 10 cases and
single cases of 3 CB, 4 CB and 6 CB respectively.

It should be mentioned that the number of secondary divisions varied from 1 to 8 branches.
The highest number of divisions was characteristic of the buccal branches, and the lowest number
was encountered for the temporal and zygomatic ones. We were surprised by a case of multiple
divisions of the cervical branch identified in a female with 6 cervical branches on the left side and 4
cervical branches on the right side of the neck. The variation of secondary divisions of the parotid
plexus branches is shown in figure 2.

According to our observations, the divisions of the extracranial part of the facial nerve varied
much more in comparison with the known classified 6 types [9]. During dissection, we have identi-
fied some new types of divisions of the extracranial part of the facial nerve, named by us intermedi-
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Figure 1. Extracranial branching of the facial nerve.
1 - temporofacial division; 2 - cervicofacial division; 3 - temporal branches; 4 - zygomatic branches;
5 - buccal branches, 6 - marginal mandibular branch; 7 - cervical branch.
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Figure 2. Variation of number of the parotid plexus branches.

*TB - temporal branches; ZB - zygomatic branches; BB -buccal branches;
MMB - marginal mandibular branch; CB - cervical branch.

ate types [10]. In 2019 Martinez et al. proposed to review the classification of the types of the facial

nerve extracranial branching and they extended the number of types up to 12 patterns [11].
The anatomical and topographical features of the parotid plexus branches increase its suscepti-

bility to injures in head traumas and to iatrogenic lesions in facial surgery. According to Yokoyama
etal [12] the “facial nerve stretching during surgery has a significant serious effect on postoperative
facial palsy” and removing the mastoid process in parotid ablation might be applied as a solution

way for functional preservation of the facial nerve.
Considering our expertise in facial nerve dissection the most safety way for motor branches

preservation is the anterograde dissection of the extracranial segment of the facial nerve. Anyway,
there still is a high risk of iatrogenic injures due to multiple variations of connections and branching

of the parotid plexus.
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Variations of the divisions were not the only individual features of the parotid plexus branches,
as there was emphasized a variation of connections in the same individuals at the same time. In our
study a range of variations of the shape and mode of motor branches connections from small loops
to wide ones, triangular, oval and plexiform connections were identified among the parotid plexus
branches [13].

A surgeon cannot predict the real course and divisions of the facial nerve due to high variation of
the motor branches of the parotid plexus, but being aware of possible variations he can avoid some
of those injures.

Taking into consideration the small number of temporal, marginal mandibular and cervical
branches a surgeon should be aware about iatrogenic injures and postoperative complications
when dissecting those divisions of the facial nerve.

The reconstructive surgery of the facial nerve is the only hope for some patients to improve their
life quality and as soon as it is not a routine procedure any new details about facial nerve divisions,
connections and topographic specific features might be useful for facial surgeons.

Conclusions

A high range of numerical variations of its branches and shapes of their connections that finally
result in variability of the facial nerve branching types is a significant characteristic feature of the
extracranial segment of the facial nerve. Taking into consideration the fact that there barely could be
find out two similar divisions of the parotid plexus branches on the both sides in a single individual,
we concluded that individual variability is a significant characteristic feature of the extracranial
part of the facial nerve. Considering the high level of variability of the parotid plexus branches,
we would recommend the facial surgeons to use the anterograde preparation of the extracranial
branches of the facial nerve and to be aware of high risk of iatrogenic injures when using the retro-
grade dissection.
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