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RESUMO

O musculo digastrico pertence a um grupo de musculos na regido submentual
denominados supra-hioideos. Estudos tém relatado variabilidade sem tamanho,
forma, envolvendo principalmente seu ventre anterior. Entretanto, tais caracteristicas
nao tém sido detalhadamente descritas e, devido as diferencas em suas variacoes, é
necesséria sua classificacdo. O objetivo do trabalho foi avaliar a morfologia e obter
dados morfométricos das variacdes anatbmicas do ventre anterior do musculo
digastrico. Foram analisadas 31 pecas cadavéricas (cabecas humanas) do laboratoério
de Anatomia da FOP-UNICAMP. A morfologia do ventre anterior do musculo digastrico
foi avaliada de forma observacional, identificando as possiveis variagées anatémicas
gue foram caracterizadas e classificadas quanto a quantidade de ventres musculares,
direcionamento das fibras, local de origem e local de inser¢cdo. As medidas
morfométricas foram verificadas utilizando um paquimetro digital, em que foram
obtidas as medidas de largura e comprimento do ventre muscular. Foi realizada a
incidéncia das variacdes anatdmicas através do célculo da porcentagem das pecas
gue apresentarem determinada variacdo anatbmica. A analise estatistica foi realizada
no software GraphPAD Prism v.8 (San Diego, CA, EUA). Foi considerado um nivel de
significAncia de 5%. Foi realizada uma estatistica descritiva (em %) para determinar a
incidéncia das varia¢cdes anatdmicas do ventre anterior do muasculo digastrico. Dos 31
cadaveres avaliados, a variacdo anatdmica do ventre anterior do masculo digastrico
esteve presente em 6 (19, 31%; 1 feminino e 5 masculinos). Todas as variacdes
anatbmicas apresentaram um ventre acessoOrio ao ventre anterior do musculo
digastrico. Entretanto, estes ventres acessorios se configuraram de forma diferente na
localizagéo, direcdo das fibras musculares e nas suas dimensdes (comprimento e
largura). Conclui-se que das variagbes encontradas, mais presente € o ventre
acessorio. A presenca e o conhecimento anatémico dessa e das demais variacoes se
faz importante, para o auxilio em procedimentos cirdrgicos; patolégicos ou de funcéo

diagnéstica.

Palavras-chave: variagdo anatémica; musculo digastrico; ventre muscular.



ABSTRACT

The digastric muscle belongs to a group of muscles in the submental region called
suprahyoid muscles. Studies have reported variability in size, shape, mainly involving
its anterior belly. However, such characteristics have not been described in detail and,
due to the differences in their variations, their classification is necessary. The objective
of this work was to evaluate the morphology and obtain morphometric data of the
anatomical variations of the anterior belly of the digastric muscle. Thirty-one cadaveric
parts (human heads) from the Anatomy laboratory at FOP-UNICAMP were analyzed.
The morphology of the anterior belly of the digastric muscle was evaluated
observationally, identifying the possible anatomical variations that were characterized
and classified according to the amount of muscle bellies, fiber direction, place of origin
and insertion site. The morphometric measurements were verified using a digital
caliper, in which the measurements of width and length of the muscle belly were
obtained. The incidence of anatomical variations was performed by calculating the
percentage of pieces that presented a certain anatomical variation. Statistical analysis
was performed using GraphPAD Prism v.8 software (San Diego, CA, USA). A
significance level of 5% was considered. Descriptive statistics (in %) were performed
to determine the incidence of anatomical variations of the anterior belly of the digastric
muscle. Of the 31 cadavers evaluated, the anatomical variation of the anterior belly of
the DM was present in 6 (19, 31%; 1 female and 5 male). All anatomical variations
presented an accessory belly to the anterior belly of the MD. However, these accessory
bellies were configured differently in the location, direction of muscle fibers and in their
dimensions (length and width). It is concluded that the incidence of the variations found
is the presence of an accessory belly. The presence and anatomical knowledge of this
and other variations is important to assist in surgical procedures, pathological or

diagnostic function.

Keywords: anatomical variation; digastric muscle; muscle belly.
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1. INTRODUCAO

O musculo digastrico (MD) localiza-se na regido submentual e € um musculo
gue possui dois ventres, denominados ventre anterior e ventre posterior, separados
por um tendéo intermediario, o qual forma uma ancoragem no 0sso hioide. Sua origem
caracteriza-se pela fixacdo do ventre posterior na incisura mastoidea, na base do
cranio, e sua insercgao se localiza na fossa digastrica, na base da mandibula na regiao
do mento. Por possuirem origens embriolégicas distintas, seus ventres possuem
inervacao e vascularizacéo diferentes, sendo que o ventre anterior € inervado pelo
nervo milohioideo, ramo do nervo mandibular. A artéria e a veia submentuais, ramos
da artéria e veia faciais, sdo responséaveis por sua vascularizacdo (Aszmann et al.,
1998). O ventre anterior situa-se superficialmente ao musculo milohioideo
(Hollinshead, 1961) e sua funcéo é elevar o osso hioide quando os musculos infra-
hioideos estéo relaxados e abaixar a mandibula quando o 0sso hioide esta fixo (Reyes
et al., 2007). Além disso, deprime a mandibula para auxiliar a mastigacéo e a fala, e
para estabilizar o 0osso hioide durante a degluticdo e a fala (Coquerelle et al., 2017).

O MD apresenta uma grande variabilidade de tamanho e forma. Essas
variacbes envolvem principalmente seu ventre anterior, caracterizadas pelas
alteracdes no numero de ventres anteriores ou pela presenca de feixes acessorios
origindrios de um tenddo comum ou do tend&@o intermediario (Celik et al., 2002;
Mangalagiri & Razvi, 2009). As varia¢gOes do ventre anterior podem apresentar-se uni
ou bilaterais e mais raramente sendo simétricas, estendendo-se para a mandibula ou
para o musculo milohioideo ou ainda cruzando a linha média para o musculo
milohioideo oposto ou para a fossa digastrica oposta. Esses feixes ou deslizamentos
musculares unilaterais ou bilaterais podem ocorrer como resultado de uma reducéo
filogenética do MD ou de um desenvolvimento incomum do material ontogenético
(Atamaz & Govsa, 2005).

Na literatura, algumas variacdes ja foram descritas. Turan-ozdemir et al. (2004)
observaram um ventre anterior acessorio bilateral do digastrico. Aktekin et al. (2003)
relataram uma variagdo bilateral e simétrica do ventre anterior do digastrico em que
os feixes acessorios estavam dispostos em cruz, superficiais ao musculo milohioideo.
Traini (1983) relatou um caso de musculos digastrico acessorios bilaterais. Reyes et

al. (2007) observaram ventres anteriores acessorios bilaterais formando uma
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configuracéo triangular, onde ambos os ventres correm do tend&o intermediario e se
inserem sobre a rafe milohioidea. Zuhal et al. (2007) relataram um caso de
quadrificacéo bilateral do ventre anterior do musculo digastrico.

O conhecimento da variabilidade do MD € de suma importancia durante a
mobilizacdo do retalho miocutdaneo do mdasculo platisma em procedimentos
reconstrutivos (Turan-ozdemir et al., 2004). O conhecimento aprofundado da anatomia
tipica e variavel dos ventres anteriores é de suma importancia devido ao uso muscular
apos procedimentos de paralisia do nervo facial e retalho da artéria submentual (Uzun
et al, 2001). Além disso, o ventre anterior € utilizado como ponto de referéncia durante
a identificacao do nervo lingual ou do ducto da glandula submandibular (Norton, 1991).

Outras implicac6es cirtrgicas desta variante podem ser encontradas na cirurgia
plastica e reconstrutiva. Atamaz-Pinar et al. (2005), descreveram sobre o uso de
retalno submental para reconstrucao de defeitos intraorais ou na face. O MD também
pode ser usado para restaurar a funcao depressora do labio inferior resultante de uma
paralisia do ramo marginal mandibular do nervo facial, onde o tend&o intermediario do
MD poderia ser suturado ao angulo lateral do labio inferior para restaurar a simetria
perdida apos a paralisia. Um musculo anormal ou com variacbes nessa regido pode
dificultar a retirada do retalho e a transferéncia do feixe muscular (Tan, 2002).

As areas submentual e submandibular sdo muito bem vascularizadas, e o
conhecimento de suas anormalidades musculares é essencial quando um retalho
miocutaneo é mobilizado em cirurgia plastica reconstrutiva. Variagbes vasculares
podem coexistir e, para manter e aumentar a viabilidade do retalho, o padrdo de
ramificacdo dos vasos deve ser bem preservado no intraoperatorio (Notsis et al.,
2020). Assim casos de variagcbes nessa regido devem ser cuidadosamente
identificadas para evitar interpretacdes errbneas e auxiliar no correto procedimento
cirdrgico ou estético, além de contribuir para do ensino da Anatomia.

Nesta dissertacdo, o objetivo do estudo realizado foi identificar os tipos de
variagcdes anatdbmicas do ventre anterior do musculo digastrico e as caracteriza-las

morfometricamente.
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ABSTRACT

Background: Cases of variations in anterior belly of the digastric muscle must be
carefully identified to avoid misinterpretations and assist in the correct surgical or
aesthetic procedure and help in the teaching of Anatomy. The aim of this study was to
describe the anatomical variations of anterior belly of digastric muscle in Brazilian
cadavers. Materials and methods: Thirty-one human heads were selected, from adult
cadavers (18 to 80 years, 29 males and 2 females). The morphology of the anterior
belly of the digastric muscle was observed, identifying the possible anatomical
variations that were characterized and classified according to the amount of muscle
bellies, fiber direction and place of origin and insertion. The morphometric
measurements were performed using a digital caliper. To analyze the data obtained,
photographic documentation, anatomical description and individual morphometric
description of each muscle belly were performed. The incidence of anatomical variation
was obtained in percentage (%). Results: The anatomical variation of the anterior belly
of the digastric muscle was present in 6 cadavers (19.31%; 1 female and 5 male). All
anatomical variations presented an accessory belly to the anterior belly. However,
these accessory bellies were configured differently in the location, direction of muscle
fibers and in their dimensions (length and width). Conclusions: The gross anatomy of
the anterior belly of the DMand their variations are important to assist in surgical
procedures, pathological or diagnostic function. In addition, asymmetrical variations in
the submental region must be carefully identified to avoid misinterpretations.

Keywords: anatomy, digastric muscle, anatomical variations, morphology.



14

INTRODUCTION

The digastric muscle (DM) is in the submental region and is a muscle that has
two bellies, called the anterior belly and the posterior belly, separated by an
intermediate tendon, which forms an anchorage in the hyoid bone. Its origin is
characterized by the attachment of the posterior belly to the mastoid notch, at the base
of the skull, and its insertion is in the digastric fossa, at the base of the mandible in the
chin region. Because they have different embryological origins, their bellies have
different innervation and vascularization, and the anterior belly is innervated by the
mylohyoid nerve, a branch of the mandibular nerve. The submental artery and vein,
branches of the facial artery and vein, are responsible for its vascularization [2]. The
anterior belly lies superficial to the mylohyoid muscle [6] and its function is to elevate
the hyoid bone when the infrahyoid muscles are relaxed and to lower the mandible
when the hyoid bone is fixed [13].

The DM shows great variability in size, shape, and number. These variations
mainly involve the anterior belly of the muscle and the number of anterior bellies or the
presence of accessory bundles originating from a common tendon or the intermediate
tendon [4, 9]. The anterior belly variations can be unilateral or bilateral and more rarely
being symmetrical, extending to the mandible or the mylohyoid muscle or even
crossing the midline to the opposite mylohyoid or the opposite digastric fossa [3].

DM variability is of paramount importance during mobilization of the platysma
myocutaneous flap in reconstructive procedures [15]. In-depth knowledge of the typical
and variable anatomy of the anterior bellies is of paramount importance due to muscle
use after facial nerve paralysis and submental artery flap procedures [16]. In addition,
the anterior belly is used as a reference point when identifying the lingual nerve or
submandibular gland duct [12].

The submental and submandibular areas are very well vascularized, and
knowledge of their muscle abnormalities is essential when a myocutaneous flap is
mobilized in reconstructive plastic surgery. Vascular variations can coexist and, to
maintain and increase the viability of the flap, the branching pattern of the vessels must
be well preserved intraoperatively [10]. Thus, cases of variations in this region must be
carefully identified to avoid misinterpretations and assist in the correct surgical or

aesthetic procedure and help in the teaching of Anatomy.
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The aim of this study was to describe the anatomical variations of anterior belly

of DM in Brazilian cadavers.

MATERIALS AND METHODS

Ethics approval

The research was analyzed and approved by the Committee of Research Ethics
of the University of Campinas (Protocol number CEP-FOP-UNICAMP-CAAE
59065622.6.0000.5418) (ANEXO 1).

Sample

Thirty-one human heads were selected, embedded cadaver, belonging to the
Laboratory of Anatomy of the Piracicaba Dental School from University of Campinas
(FOP-UNICAMP). The heads were from adult cadavers, selected at random ranging
in age from 18 to 80 years and of both sexes (29 males and 2 females).

The inclusion criteria were that cadaveric specimens from adult individuals were
used, showing the preservation of anatomical structures in the submental region,
especially the suprahyoid muscles, among which the DM is included. The exclusion
criteria were that cadaveric specimens that do not show the preservation of the
suprahyoid muscles in the submental region, or that present any pathology that have
the presence of a foreign body in the submental region, interfering with the anatomy of

the suprahyoid muscles, were excluded.

Calibration
Initially, an anatomical study of the submental region was performed to identify
the anatomy of the suprahyoid muscles and adjacent anatomical structures. After this
study, the examiner identified the anterior belly of the DM and calibrated the

measurements to be performed using a digital caliper (Mitutoyo®).

Evaluation of the Morphology and the Morphometry of the anterior
belly of the DM
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The morphology of the anterior belly of the DM was observed, identifying the
possible anatomical variations that were characterized and classified according to the
amount of muscle bellies, fiber direction and place of origin and insertion.

The morphometric measurements were performed using a digital caliper
(Mitutoyo®), in which the measurements of the width (mm) and length (mm) of the

anterior belly were obtained to add to the morphological descriptions.

Data analysis
To analyze the data obtained, photographic documentation, anatomical
description and individual morphometric description of each muscle belly were

performed. The incidence of anatomical variation was obtained in percentage (%).

RESULTS

Of the 31 cadavers evaluated, the anatomical variation of the anterior belly of
the DM was present in 6 (19.31%; 1 female and 5 male). All anatomical variations
presented an accessory belly to the anterior belly of the DM. However, these accessory
bellies were configured differently in the location, direction of muscle fibers and in their
dimensions (length and width). Anatomical variations are described below. The

occurrence of each type can be seen in Figure 1.



Figure 1. Photographs of the submental region with emphasis on the

location of the anatomical variation of the anterior bellies of digastric
muscle. Different colors delimit the belly area. 1: main anterior belly.

Lowercase letters: accessory bellies.

17
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In Figure 1, A and B show an anatomical variation of the anterior belly of the DM
with the appearance of a unilateral accessory minor belly, in which its muscle fibers
originate from the intermediate tendon of the DM and are obliquely directed to insert
into the mylohyoid muscle raphe together with mylohyoid muscle fibers. In the total of
variations found, 3 heads presented this configuration. In the heads that were found in
this configuration, the accessory belly (1a) on the left side (figure 1A) had a length
equal to 26.36 mm and a width equal to 6 mm. As for the main bellies, the DM anterior
belly on the right side had a length of 52.62 mm and a width of 16.22 mm. And the DM
anterior belly on the left side had a length equal to 54.27 mm and width equal to 20.94
mm. In figure 1-B, the accessory belly (1a) was located on the right side, with a length
equal to 26.70 mm and width equal to 12.47 mm. As for the main bellies, the DM
anterior belly on the right side had a length equal to 43.43 mm and a width equal to
11.42 mm. And the DM anterior belly on the left side had a length equal to 33.35 mm
and width equal to 15.08 mm.

In the figure 1C, a more complex configuration can be seen, in which the
variation occurred bilaterally. The accessory bellies in this configuration originate in the
intermediate tendon of the DM and their fibers are directed obliquely across the
midsagittal plane until they reach their point of insertion at the base of the mandible on
the opposite side in an extension of the digastric fossa. Both accessory bellies are
superficial in relation to the mylohyoid muscle. The accessory belly 1a has a length
equal to 48.16 mm and a width equal to 12.54 mm. And the accessory belly 1b has a
length equal to 39.16 mm and a width equal to 8.63 mm. As for the main bellies, the
DM anterior belly on the right side had a length equal to 40.23 mm and a width equal
to 14.26 mm. And the DM anterior belly on the left side had a length equal to 41.16
mm and width equal to 16.11 mm.

In the figure 1D, the variation was presented with the presence of accessory
bellies on the right and left sides. Muscle fibers originate from the intermediate tendon
of the DM and insert into the extension of the digastric fossa ipsilaterally. However, a
small number of fibers can be observed originating from the intermediate tendon on
the opposite side, crossing the midline in a similar way to that found in item C of figure
1. The accessory bellies are found superficially to the mylohyoid muscle. The
accessory belly 1a is 26.53 mm (length) and 6.92 mm (width). And the accessory belly

1b has a length equal to 23.49 mm and a width equal to 4.99 mm. As for the main



19

bellies, the DM anterior belly on the right side had a length equal to 30.17 mm and a
width equal to 11.58 mm. And the DM anterior belly on the left side had a length equal
to 35.68 mm and a width equal to 8.96 mm.

Considering the variations found, the configuration found in item E of figure 1
was the most complex. In this situation, the variation appeared bilaterally, with different
accessory bellies on each side. In addition, the main anterior belly on the left side also
showed an anatomical variation.

On the left side, the main anterior belly originates from the intermediate tendon,
but its fibers are directed obliquely to insert into the base of the mandible, right in the
midsagittal plane. In addition, part of its fibers has insertion in the mylohyoid muscle
raphe. The accessory belly on the left, at its origin, presents fibers together with the
main anterior belly. However, when approaching the midsagittal plane, the group of
fibers separates to insert into the mylohyoid muscle raphe. Thus, the accessory belly
on the left is located posterior to the main anterior belly. On the right side, the main
anterior belly did not show variation as on the left side. The accessory belly presented
a different configuration from the other variations that were found. Its fibers originate
in the intermediate tendon and are directed anteriorly to insert into the digastric fossa
together with the main anterior belly. This accessory belly is located laterally in relation
to the main anterior belly and is separated from it by a fascia. It is also observed that
at its insertion, the accessory belly on this side presented a longer tendon in relation
to the main anterior belly.

In the case E of figure 1, the anterior belly 1a had a length equal to 24.79 mm
and width equal to 12.94 mm. And the anterior belly 1b had a length equal to 33.03mm
and width equal to 12.94mm. As for the main bellies, the DM anterior belly on the right
side (blue) had a length equal to 34.02 mm and a width equal to 14.13 mm. And the
MD anterior belly on the left side (red) had a length equal to 40.94 mm and width equal
to 12.20 mm.

DISCUSSION

DM variability is of paramount importance during mobilization of the platysma
myocutaneous flap in reconstructive procedures [15]. In-depth knowledge of the typical
and variable anatomy of the anterior bellies is of paramount importance due to muscle

use after facial nerve paralysis and submental artery flap procedures [16]. In addition,
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the anterior belly is used as a reference point when identifying the lingual nerve or
submandibular gland duct [12].

The knowledge of the anatomical variations of the anterior belly of the DM is
also necessary for professionals who perform conservative and surgical treatments in
the submental region, as well as in teaching the anatomy of this structure. Therefore,
knowing the anatomical variations can facilitate diagnosis and prevent possible
complications during surgical procedures [13].

The variations may also be responsible for esthetic alterations in the submental
region. For example, a bulky anterior belly of the digastric muscle can contribute to an
unsightly contour of the neck by giving a bulge in the submental area. By removing a
good portion of the anterior belly muscle (i.e., making the anterior belly thinner), the
bulge in the submental area can be minimized, thus giving the patient a better contour
of the neck [5].

Regarding the variations found, ethnicity as the most frequent factor in the
occurrence of these variations. Literary data show a higher prevalence of these
variations in the Asian population, especially the Japanese. While in the general
population a rate of 31.4% was found, in the Asian population the rate was 51.7% for
the occurrence of anatomical variation of the DM [1].

Another factor responsible for variations, such as bilateral duplication of the
anterior belly, may be the embryological origin, which is explained by a deficiency in
the differentiation of the mesoderm of the first pharyngeal arch on both sides or by
abnormal migration of the cells of the pharyngeal arch neural crest. In relation to the
crossing of muscle fibers in the midline, it may be due to the proximity of the pharyngeal
arches [8].

The DM is an important muscle in the neck, which pulls the mandible down to
open the mouth and elevates the hyoid bone for stabilization during swallowing and is
also involved in chewing and speaking. In the functional aspect, the changes may
affect some DM functions. For example, in crossed anterior bellies, the difficulty of
opening the mouth is suggestive. Probably, the crossing of the bellies makes it difficult
for the mandible to be moved downwards.

In the supernumerary bundles, due to their proximity to the anterior belly of the
digastric and mylohyoid muscles, additional force is likely to be provided to these

muscles during mastication [14]. In the case of the additional belly or unilateral
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accessory, an imbalance can occur when elevating the hyoid bone or lowering the
mandible [11]. These unilateral or bilateral muscle bundles or slips may occur because
of a phylogenetic reduction of the DM or an unusual development of ontogenetic
material [3].

Notably, knowing the variations found, clinicians and surgeons can make use of
and must be very careful in interpreting radiographs and CT scans, as the variations

may appear like soft tissue masses, especially in the unilateral type [13].

CONCLUSION

The gross anatomy of the anterior belly of the DMand their variations is
important to assist in surgical procedures, pathological or diagnostic function. In
addition, asymmetrical variations in the submental region must be carefully identified

to avoid misinterpretations.
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3. CONCLUSAO

A partir dos resultados observado neste estudo, pode-se concluir que o ventre
anterior do MD apresenta diferentes formas de variagcdes anatdomicas. Tais variagoes
ocorrem com O aparecimento de ventre musculares acessorios, que podem
apresentar comprimento e largura diferentes, assim como diferencas na direcédo das

fibras musculares.
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