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SUMMARY: The marginal mandibular branch of the facial nerve (MMB) has a significant variation in relation to the lower
border of the mandible (LBM). That is why it is important to know its topographical description to prevent damage in sutamandibu
surgical procedures. The objective of this study was to determine the distance between the MMB and LBM based on dediaiptive stu
carried out on human corpses and surgical patients. A systematic review of literature in MEDLINE, “Science Citation Index’Expan
of Web of Science (ISI) databases and manual search was performed. The articles with number of samples greater thah®r equal to
facial samples and recording of measurements between the MMB and the LBM or Gonion were selected. From the selected articles, t
authors registered year of publication, country of origin, number of samples, sample type (fresh, embalmed body/fixedrcadavers
surgical patient), distribution percentage of the MMB in relation to LBM, average and maximum distance between MMB and LBM or
Gonion. The results were presented in tables with descriptive statistic. Seventeen articles describing measuremen@noéthe dist
between MMB and the lower border of the mandible carried out in cadavers and patients were selected. In these artflegiagotal
samples were dissected. The maximum distance observed was 4.01 csaShéaB¥0.92 cm, Min= 0.69; Max= 4.01). Several
reports suggest that an incision 2 cm below the lower border of the mandible would be enough to avoid damage of the MMB. Howeve
according to the maximal distances registered, such an incision might involve risk for the MMB. For this reason, we prapese tha
MMB of facial nerve should be at least 4 cm below the lower border of the mandible.

KEY WORDS: Anatomy and histology; Facial Nerve; Facial Nerve Injuries; Surgery; Oral; Head and Neck Neoplasms;
Review Literature as Topic.

INTRODUCTION

The marginal mandibular branch (MMB) originates2004), rhytidectomy and liposuction surgery (Liebnedn
in the facial nerve and is responsible for providing motaal., 1988). It can be also damaged during the deep dissection
innervation to the circumoral musculature, which is primarilpf the neck (Nasoat al., 2007).
responsible for lip expression (Bagial, 2010). Due to its
location, this branch can be damaged during cervical The classical approach in these procedures is to use
surgeries and particularly in surgeries confined to ththe Risdon’s technique or submandibular approach: an
submandibular region (Wargg al, 1991), such as fixation incision of 4-5 cm long and 2 cm below and posterior to the
of mandibular angle fractures (Cabrini Gabrieflal, 2003), angle of the mandible (Ebenezer & Ramalingam, 2011). The
parotidectomies (Barrgt al, 2007; Mraet al, 1993), most common cause of paralysis of this nerve is due to
submandibular gland excisions (Miltehal, 1986), carotid iatrogenic damage during surgery in the mandibular or
endarterectomies (Aldoori & Baird, 1988; Assadiral, parotid regions (Batrat al; O Brien, 2007; Touret al,
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2004; Woltmanret al, 2006). Its damage can cause salivary After collecting the data, according to search strategy,
incontinence and aesthetic impairment due to an alteratiomo authors (RS and PR) read the publication’s abstracts
in the balance of the musculature around the lower lip, in igd titles, discarding papers that did not meet the following
lateral, downward and inversion movements (Moffat &earch criteria: number of samples greater than or equal to
Ramsden, 1977). These complications are difficult to corret® facial samples and recording of measurements between
(Stern, 1992). However, in most cases it may be temporatlye MMB and the LBM or Gonion.
with a recovery time that ranges from 3 to 6 months after
surgery (Nasoet al). From the selected articles, the authors registered year
of publication, country of origin, number of samples, sample
The high incidence of injury to the MMB may betype (fresh, embalmed body/fixed cadavers or surgical
related to the proportionally greater number of operatiomstient), distribution percentage of the MMB in relation to
in the region of the mandible (Dingman & Grabb, 1962),BM, mean and maximum distance between MMB and LBM
but also to the lack of an accurate description of the courseGonion. Furthermore, the degree of bias in the selected
of this nerve in the anatomical textbooks (Moore, 198%irticles was presented qualitatively by including the
Williams et al, 1995). anatomical points upon the measurements that were made.

According to Suazo & Manterola (2010), itis possible In those articles where the authors (RS and PR) had
to evaluate a number of morphological topics througtliscrepancies in the classification/collection of data, a
systematic review of the literature. Therefore, the aim abnsensus was reached qualitatively by assessing the article
this work was to determine the distance between the MM/ a third author (PA). Consequently, the data found were
and Lower Border of Mandible (LBM) based on descriptivéabulated and summarized in Table Il. The results were
studies carried out on human corpses and surgical patiertisalyzed with the statistical software STATA 10.0, using
and then to propose a suitable length for surgical accessdekcriptive statistics.
the neck.

RESULTS
MATERIAL AND METHOD

Sixty-one articles were obtained from the electronic

A systematic review of literature was performediatabases and 3 articles from the manual search of the
according to the PRISMA statement reporting guidelinkterature. Those with duplicates in the databases, which did
(Moheret al, 2010). Research was carried out taking intnot meet the selection criteria and the articles that lacked
consideration anatomical and surgical descriptive studies ttiall text, were excluded. In total, 17 articles were selected
recorded the distance between MMB and LBM or Goniofor further analysis (Fig. 1).
on cadavers or patients. Articles reviewed were published
between 1960 and 2013, in English, and available in These articles were published between 1962 and 2013
electronic databases Medline by PubMed (http:/dnd around 50% of them were from Asian origin. The data
www.nchi.nlm.nih.gov/pubmed/) and “Science Citatiorwere collected from 1,121 cadavers and 287 patients. The
Index Expanded” of Web of Science of Thomson Reuterseasurements were made from different anatomical points,
(ISl) database (www.webofknowledge.com) on Januatyeing the lowest point of the arc of the nerve the most used.
10th, 2014. In addition, a manual search of the biomedichlhe extreme landmarks were the facial artery and Gonion,
literature available in the Central Library from Universidadnteriorly and posteriorly, respectively. The name of authors,
Austral de Chile was performed. The search strategy @gsuntry of origin, sample condition and measurement
summarized in Table I. landmarks used in each report are summarized in Table II.

Table I. Keywords and limits used by database.

Databases Key Words or Advanced search terms Limits

MEDL INE “facial nerve AND margina AND mandibl e’ Humans, adults =19 years, English language

Types of documents =(articles)

) ) ] Database= Science Citation Index Expanded (SCI-
Web of Science  (Tl=(facial nerve) AND TS=mandible) EXPANDED)

Timespan= from year 1988 to 2013
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Possible explanations to the variations of the

MEDLINE ‘Web of Science Manual Search . g »
distances measured by the authors include the position

n=31 n=30 n=3 y
T 1 of the head when making the mee}surgment (Ngson_
- al.) and also the state of the cervical tissues, since in
I Combined results n=61 ’ fresh corpses samples or living patients with lax
¥ connective tissue, the MMB can be found as low as
| Articles screened based in titleand abstract | 3-4 cm from the LBM (Moffat & Ramsden) versus
fixed corpses samples whose tissues contract and
Excluded n=40 stiffen. There may be differences in the measurements
Non anatomic Study(14), Non used measurement inherent to the volume by dehydration in human
form BBM to Gonion/IMB (26) corpses (Nasoet al) and edema in surgical patients

with greater relevance in those cases showing a
‘ traumatic lesion.

‘ Includedn=21

; Surgical practice has divulged, through texts
«‘ Eastoled duplicalesn=6 ‘ and surgical atlas, the dissection measures known as
the Risdon technique, corresponding to an incision
‘ Manuscrip full text review ‘ of 2 cm below the LBM (Touret al). To achieve
this distance the authors propose to mark a projection
Excluded n=1 of one (Dingman & Grabb) or two (Ziarah &
— (selection criteria: measurement from BBM to Atkinson, 1981; Cranin, 1975; Ellis & Zide, 1995;
Gonion/IMB and samples 10+) Potgieteret al, 2005) finger width below the LBM.

At the time this review was carried out, we observed
‘ other recommendations as varied as making the
incision at a distance of at least 1.6 cm from LBM
| and Gonion (Batrat al), 2.1cm (Karapinaet al)
and 3 cm or more (Wanet al; Woltmannet al;
Fig. 1. Flow chart of literature review and selection criteria. Savaryet al, 1997; Kimet al, 2009; Zaniet al,
2003).

’ Included n=14

’ Total included for analysis n=17

The average maximum distance between MMB and LBM The limitations of our study were also
was 1.50.74 cm (min = 0.69; max = 4.01) (Table III). considered: articles were recovered from only 2
databases Science Citation Index Expanded via Web
of Science and MEDLINE only over the decade from
DISCUSSION 1961 to 2013 year. We excluded reports in languages
other than English, as well as studies in which it was
impossible to perform a meta-analysis due to the
In this revision, the highest value between the MMB of theature of the data. Despite these limitations, the
LBM was 4.01 cm (Karapinaet al, 2013) and 3 cm was found articles analyzed included those in which a direct
(Nasonet al; Wanget al). Most of the researches used attachedlinical or anatomical assessment of distance between
bodies, but an important number of samples (n=287) were patieltsIB of the LBM was performed, excluding studies
(Nasonet al.; Balagopalet al, 2012). The selected articleswith other points of measurement for to compare the
demonstrated, also, the variation of the position and itinerary results between reports. However, because of the
the facial nerve according to if the dissection of the neck wetéverse measurements found, as well as the lack of
conducted in neck extension and neutral position. In addition, thegmogeneity in their definitions and the measurement
indicated that the measurements on neutral position were the lowesthods used, the inclusion of other papers, from
for distances between the MMB and the LBM. Wan@l, have other databases,in other languages, would produce
the third largest number of cases studied (n=120) showed an averen more diffuse results.
ge of 0.95 cm, and 4.34% of the cases have a range between 2.1
and 3 cm. Moreover, an average of 50% was observed regarding  Although the number of articles and samples
the course of the MMB below the LBM. Finally, an average aftudied could provide a clear distance from the MMB
50% showed the course of the MMB below the LBM, which hasta the LBM, the methodology used is not comparable
range that fluctuates from 15% to 100% (Bataal, 1997). between articles. They differ in their geographical
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Table 1l. Name of authors, country, sample conditions and measurement landmark between the Marginal Mandibular Branch of Facial
Nerve (MMB) and Lower Border of Mandible (LBM) of each articles selected.

Author (year)

Country Sample condition M easurement landmar ks Aditional coments

Dingman & Grabb (1962) USA Human corpses Thelowest point of thearc ~ Publication doesnot indicate

of the nerve

whether the samples were fixed

Ziarah & Atkinson (1981) England Fixed Thelowest point between
thenerve and the
mandibular body
Wang et al. (1991) China Human corpses The lowest point of thearc ~ Publication doesnot indicate
of the nerve whether the samples were fixed
or fresh. Explicit ethnicity of
the samples: China
Savary et al. (1997) France Fresh and Fixed - 1 Fresh/10 Fixed
Basar etal. (1997) Turkey Fixed IBM cosspoint with the
fecia atery
Zani et al. (2003) Brazil Human corpses - Publicati on doesnot indicate
whether the samples were fixed
or fresh
Potgieter etal. (2005) South Africa Fixed Jugt anterior to the fagal
artery on the IBM
Woltmann et al. (2006) Brazil Fixed The lowest point of thearc
of the nerve
Nason ¢ al. (2007) Canada/Saudi Pati ents The lowest point of the
Arabia nerve between the posterior
and anterior facial veins
Al-Hayani (2007) Saudi Arabia Human corpses Exit of the parotid gland Publication doesnot indicate
whether the samples were fixed
or fresh
Saylam et al. (2007) Turkey Fixed -
Kim Di & al. (2009) Korea Fresh and Fixed IBM aosspoint with the Explicit ethnicity of the
fecial atery samples. Korea. 29
Fresh/20Fixed
Russo et al. (2009) Itay/Georgia Fixed The lowest point of thearc
of the nerve
Batraet al. (2010) India Fixed Gonion
W eerapant et al. (2010) Thailand Fixed Gonion
Ba agopd & al. (2012) India Pati ents Facial Artery 202 patients; 144 mdesand 58
females
Karapinar et al. (2013) Turkey Fixed -— Using digital calipers, 18 mdes
and 4 females

§=Place where average and maximum distance were measured.

origins, type of samples, sex, variability in the number of

determine a reliable distance. Thus, to understand if the
variability of the observed measurements corresponds to the

In view of what has been said so far, the distance
collateral branches (Dingman & Grabb; Basgal; Savary parameter (2 cm) based on what has been described by anatomy
etal; Kim et al; Balagopaét al) and the anatomic landmarksand surgical textbooks, is ambiguous and can be misleading.
chosen for the measurements. These are all elements thatld&ewise, there are reports that indicate that an incision
generate and increase variations in the results and, thereftretween 3 to 4 cm below the LBM (Waetgl; Savaryet al,;
difficulty when comparing them. The different methodologie&im et al; Zaniet al), is sufficient to avoid consequent damage
that were used to obtain the results in these articles and thethe MMB. Hence, to establish its clinical validity, the
lack of statistical methods, did not allow scientific analysis teurgeon must be extremely careful.

As a conclusion, and based on the data found throughout

real situation or if it is an artifact of different methodologiesthis systematic review, we propose that the MMB of facial nerve
a statistical design is needed.
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Table Ill. Number of samples and distances between MMB and LBM of each articles selected.

Author (year) Samples(facial halves Beow IBM* (%) Averagedistance’ (cm) M aximum distance’ (cm
Dingman & Grabb (1962) 100 19 - 1.00
Ziarah & Atkinson (1981) 110 53 - 1.20
Wang et al. (1991) 120 33 0.95 3.00
Savary et al. (1997) 22 63c - 1.00
Basar etal. (1997) 40 150 0.503+0.326¢ 1.06
Zani et al. (2003) 300 60 - 2.00
Potgieter etal. (2005) 36 78 - 0.69
Woltmann et al. (2006) 45 42 - 1.30
Nason & al. (2007) 85 92° 1.25+0.7 3.00
Al-Hayani (2007) 50 720 - 2.30
Saylam et al. (2007) 50 260 0.69610.167 1.004
Kim Di e al. (2009) 85 3lc - 1.53
Russo et al. (2009) 20 100F 0.67+0.169 1.04
Batraetal. (2010) 50 32 15 1.60
W eerapant et al. (2010) 49 43 0.91+0.22 1.35
Ba agopal & al. (2012) 202 60p 1.73+1.57 0.8
Karapinar et al. (2013) 44 100 2.19+0.82 4.01
Total 1408 - — -
Average - 54 - 1.64

*= Shows the percentage of samples in which the MMB, or one of its rami, was below the LBM, in relation to the total neemiy@esf

1= Average of measurements made from the LBM to the MMB when it was below the LBM.

= Maximum distance measured by the author from the LBM to MMB when the nerve was below de LBM.

C= It was calculated according to the total number of rami of the MMB.

D= The percentage was calculated by us with the data provided by the author, taking into account the samples in whichaamels MMB, was
below the LBM, in relation to the total number of samples.

E= The percentage was calculated by us with the data provided by the author, taking into account the samples in which e héMz-the LBM,
in relation to the total number of samples.

F= The authors did not specify if the took into consideration if the samples passed below the LBM for inclusion in his study.

G= The average was calculated by us with the published data. Note it was recorded in its respective paper with a négative sign

H= The maximum distance was published by the respective author as the minimum distance recorded. Note it was publidiedtoreinedative

sign (-).

We recommend that an incision of at least 3 cm parallel KCKNOWLEDGMENTS . We are thankful to Miguel
the LBM should be made, adding a safety margin high®eyes, Carolina Vergara and Gunther Preisler for having
than 1 cm based of maximum distance looked in report kindly fully reviewed and comments to this paper. This
Karapinaret al Thus, the concomitant damage that magaper is based on a thesis submitted in partial fulfillment
affect the MMB, causing neurologic sequelae, can lsf the requirements for the degree of Bachelor in Dental
avoided, even if it means increasing the difficulty of th&Surgery in the School of Dentistry of the Universidad
surgical technique. Austral de Chile.
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RESUMEN: La rama mandibular marginal del nervio facial (RMM) posee variaciones significativas en su relacién con el margen
inferior de la mandibula (MIM), siendo importante su descripcién topografica para evitar su dafio en procedimientos quirdrgicos
submandibulares. El objetivo fue determinar la distancia RMM y MIM observadas en humanos. Se realiz6 una revisién sistematica d
literatura en las bases de datos MEDLINE, “Science Citation Index Expanded” de Web of Science (ISl) y una bisqueda rel@caa- Se s
naron articulos con analisis de 10 0 mas muestras y que registraran la distancia entre el RMM y el MIM o Gonion. Sécegiatsésde
origen, condiciéon de la muestra, nimero de muestras, distancias promedio y maximas registradas. Los resultados se altitzaron me
estadistica descriptiva y presentada en tablas. Se seleccionaron 17 articulos con mediciones de las distancias entrdMItRidenM
cadaveres como pacientes. En total, 1,408 muestras fueron disecadas. La distancia maxima registrada fue de 4.01 £DE {r6d6dd@
cm, Min= 0,69; Max= 4,01). Diversos reportes sugieren que una incision a 2 cm bajo el margen inferior de la mandiblitiaeseeipard
evitar el dafio al RMM. Sin embargo, con las distancias maximas observadas dicha incisién podria generar un dafio. €sialcetdsion
sugiere la presencia del RMM a lo menos a 4 cm bajo el margen inferior de la mandibula.

PALABRAS CLAVE: Anatomia; Nervio Facial; Cirugia Oral; Cirugia Maxilofacial; Cuello; Revision sistematica.
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