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INTRODUCTION

Aim: Because the digastric muscle is considered as an anatomical landmark, its
variations may emphasize clinicians to be cautious during surgery. However,
previous studies from different ethnicities reported a wide range of occurrence
and several types of this muscle variation, pointing the necessity of the data from
local population to better treatment decisions. Thus, this study aimed to explore
the variations of the anterior belly of the digastric muscle in Thai cadavers.
Materials and Methods: This cross-sectional study investigated the submental
region of 91 cadavers by convenient sampling method. The characteristics of
the variation in the anterior belly were recorded in accordance with sex and side
of the cadavers. Multiple logistic regression was calculated for determining the
association of occurrence of muscle variation with sexes and sides (o = 0.05).
Results: Among 91 cadavers, the accessory bundles were observed in 16 cadavers
(10 males and 6 females). The presence of the additional belly was sex and side
independent. Three variation types were observed; the arrowhead type and the
double-headed type have been previously reported, whereas the asymmetrical fan-
shaped type is the new variant that has never been described before. Conclusions:
The variation of the anterior belly of the digastric muscle including the new
variant can be seen in Thais with low occurrence. To our knowledge, the present
study is the first report of the aberrations of the digastric muscle in the Southeast
Asian population. Therefore, our study provides the basis for anatomical study
of muscular variants and helps surgeons plan the operation to prevent iatrogenic
injuries.
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bone.! The digastric muscle functions in jaw opening

(Z"he digastric muscle is a component of the
suprahyoid muscles and demarcates the
submandibular and submental triangles. Traditionally,
the anterior belly of the digastric muscle is a fusiform
bundle that serves as the lateral boundary of the
submental triangle of the neck and also lies superficial
to the mylohyoid muscle. Originating from the digastric
fossa close to the midline of the mandible, the anterior
belly extends downward and backward to join the
posterior belly in an intermediate tendon, which is
anchored to the body and the greater horn of the hyoid
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by depressing the mandible and elevates the hyoid bone
when chewing and swallowing. However, the variations
of the anterior belly of the digastric muscle have been
reported from many regions of the world with the wide
range from 1.3%-69.6%.%4 The variations can be found
in a variety of types including bilaterally or unilaterally
multiple-headed bundles,*>” crossover and X-shaped
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bundles, the bundles attaching to the median raphe
of the mylohyoid muscle™%!"l and other complex
types of variations,”%!? or even an absence of the
anterior belly.”! Because this muscle in the submental
triangle generally serves as an anatomical landmark
for radiological and surgical procedures, more varieties
of the muscle variants raise more clinical concerns.!!¥
Despite being asymptomatic, muscular variation can
lead to the radiographic misinterpretation and also
cause difficulty during surgical approach involving the
submental region.!'¥

As aforementioned, the variations of the digastric
muscle show the differences among ethnic groups,
as well as several types of variants indicating the
need of studies particularly in each population for
improving the clinical treatment. In Asian population,
the wvariations of this muscle have also been
investigated; however, they were entirely reported
from the East Asian population such as Taiwanese,
Japanese, or Korean.P'>!1 No information has ever
been reported from Thais or other Southeast Asian
populations. Therefore, this study aimed to investigate
the variations in the anterior belly of the digastric
muscle in the Thai population to raise concerns about
the aberration of this muscle and provide data for
therapeutic intervention.

MATERIALS AND METHODS
STUDY DESIGN

This cross-sectional study was performed at the
Gross Anatomy Laboratory, Faculty of Dentistry,
Mahidol University, during academic years 2015-
2020. All cadavers were donated for educational
purpose. Convenient sampling of cadavers was
used as a sample selection method. The minimum
sample size required in this study was 70 cadavers
determined by estimating proportion formulal'®
using the occurrence of variation (23.5%) according
to Kim ez al." with 95% confidence interval and 10%
margin of error. The additional 21 cadavers were also
dissected in routine anatomical dissection laboratory
and were included in this study. Moreover, sex of the
cadavers and side of the muscle variant were also
noted to determine the association with the presence
of muscle variation.

SELECTION CRITERIA

Thai male and female cadavers as evidently recorded
in the death certificate were included. Then, the
cadavers with facial malformation, evidence of surgical
operations, or any macroscopic pathologic lesions in the
submental and/or submandibular areas were excluded
from our study.

DissecTION METHOD

In each cadaver, the submental region was investigated.
Skin incision was performed bilaterally from the
mastoid process to the sternal end of the clavicle and
continued laterally to the acromial end. Median incision
was performed from the mental protuberance to the
suprasternal notch. The platysma muscle was reflected
by making an incision along the clavicles. Deep fascial
layer was removed to expose the muscles, the inferior
border of the mandible, and the hyoid bone. Then, the
muscles in the submental triangle were cleaned and
scrutinized in detail. The accessory anterior belly of the
digastric muscle was examined twice independently by
two investigators.

ETHICAL STATEMENT

This study was granted exemption from ethics approval
by the Faculty of Dentistry and the Faculty of
Pharmacy, Mahidol University, Institutional Review
board (MU-DT/PY-IRB), reference number COE. No.
MU-DT/PY-IRB 2020/030.3107 and was conducted in
accordance with the ethical principles mentioned in the
Declaration of Helsinki (2013).

STATISTICAL ANALYSIS

The analyses of sex and side dependency and the
presence of the additional anterior bellies of the
digastric muscle were performed using a binary logistic
regression in IBM SPSS Statistics for Windows, version
27.0 (IBM Corp, Armonk, NY, USA) with a 95%
confidence limit. P values less than 0.05 were considered
statistically significant.

RESuLTS

DEMOGRAPHIC DATA AND LOGISTIC ANALYSIS

Ninety-one cadavers were included in this study.
According to the death certificates, the cadavers were
55 Thai males and 36 Thai females. The age at death
of the cadavers ranged from 47 to 96 years. Binary
logistic regression showed that sex and side were not
statistically related to the presence of the additional
bellies as shown in Table 1.

THE VARIATIONS OF THE ANTERIOR BELLY OF THE DIGASTRIC
MUSCLE

From 91 cadavers, the aberrant anterior bellies of the
digastric muscle were found in 16 cadavers (17.6%; 10
males and 6 females). The additional muscles could
be classified into three types according to their origin
and the muscle arrangement as described below. The
occurrence of each type is summarized in Table 2. In
all cadavers, the anterior belly of the digastric muscle
including the additional muscles was innervated by
the branches of the mylohyoid nerve. In addition, the
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posterior bellies of all cadavers were normal and no
other variations were observed in the neck region.

ASYMMETRICAL FAN-SHAPED TYPE

This type was found in a male cadaver (1.1%). The
additional muscle emerged along the mylohyoid line,
instead of the digastric fossa, covering the anterior
half of the submental triangle before forming a
bundle and attaching the left intermediate tendon of
the digastric muscle [Figure 1A and B]. This aberrant
muscle did not fuse with the mylohyoid or attach to
the mylohyoid raphe. The right anterior belly was
in a normal muscle form.l In another aspect, this
variation might be described as a hybrid of accessory
muscles composing of the mylohyoid in the anterior
half and the anterior belly of the digastric muscle in
the posterior half.

ARROWHEAD TYPE

This type was found bilaterally in six cadavers (6.6%;
3 males and 3 females). The thin muscles arose from
the anterior half of the mylohyoid raphe, extended
posterolaterally, and inserted into their ipsilateral
intermediate tendon. The bilateral aberrant muscles
were in a triangular shape and symmetrical, resembling
an arrowhead [Figure 1C].

DouBLE-HEADED TYPE

This type was the most common type in our study,
which was found unilaterally or bilaterally in nine
cadavers (9.9%; 6 males and 3 females). Two anterior
bellies ran in parallel from the digastric fossa to the
ipsilateral intermediate tendon without attaching to the
mylohyoid [Figure 1D].

DiscussioN

Regarding the various appearances of the anterior belly
of the digastric muscle, a complete classification of the
muscular variants is difficult to be established, and the
standard criteria for classification are not yet available.
Kim and Loukas summarized the common variations
and categorized them into 12 types as a guideline for
physicians.! According to their study, our arrowhead
type can be classified as the bilateral accessory anterior
belly with the origin at the mylohyoid raphe. This
arrowhead type has been recently reported by Zdilla
et al.™ with an additional bundle extending from the
midpoint of the mylohyoid raphe to the mandible,
which was in agreement with earlier observations by
Reyes et al' and Sakamoto and Akita.[ In addition,
the double-headed type was also demonstrated in
several studies®® and can be categorized as unilateral
or bilateral accessory anterior belly with the origin at
the digastric fossa based on Kim and Loukas or the
digastric fossa type based on the study by Ozgur et al.¥
Although other common types of aberrations, such
as the crossover and the X-shaped types, were not
observed in our study, we found the asymmetrical fan-
shaped belly which, to our knowledge, has never been
reported by previous studies. This type of accessory
belly can thus be classified as a new type of muscle
variant.

A study of comparative anatomy revealed that in some
genera of nonprimates, such as Rattus and Tupaia,
and higher-level primates, such as Gorilla and Pan, the
anterior belly of both sides contacts each other at the

Table 1: The presence of the additional anterior belly of the digastric muscle with respect to sex and side

Parameter Normal Additional Total P value Adjusted odds ratio  95% confidence interval
Sex
Male 45 (81.8) 10 (18.2) 55 (100) 0.757 0.876 0.377-2.032
Female 30 (83.3) 6(16.7) 36 (100)
Total 75 (82.4) 16 (17.6) 91 (100)
Side
Right 79 (86.8) 12 (13.2) 91 (100) 1.000 1.000 0.436-2.295
Left 77 (84.6) 14 (15.4) 91 (100)
Total 156 (81.7) 26 (14.3) 182 (100)

The percentages are shown in parentheses.

Table 2: The type of the additional anterior belly of the digastric muscle with respect to sex and side

Type Total Sex Unilateral Bilateral
Male Female Right Left

Asymmetrical fan-shaped 1(1.1) 1(1.1) - - 1(1.1) -

Arrowhead 6 (6.6) 3(3.3) 3(3.3) - - 6 (6.6)

Double-headed 99.9) 6 (6.6) 3(3.3) 2(2.2) 3(3.3) 4(4.4)

Normal 75 (82.4) 45(49.4) 30 (33.0) - - -

Total 91 (100) 55 (60.4) 36 (39.6) 2(2.2) 4(4.4) 10 (11.0)

The percentages are shown in parentheses.
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Figure 1: Accessory anterior bellies of the digastric muscle. A and B Fan-shaped type. B The normal bellies were cut to reveal the origin of
the aberrant muscle. C Arrowhead type. D Double-headed type. AB = normal anterior belly, IT = intermediate tendon, MH = mylohyoid

muscle. *An aberrant anterior belly

midline for most of the bundle."® However, this contact
was not observed in Homo and other primate genera
such as Cynocephalus and Lemur, and the muscle is
usually absent in Pongo.'8! Therefore, the accessory
bundle of the anterior belly found in human can
possibly be considered as a transitional form of muscle
evolution. Moreover, a variety of variation types might
also be explained by the embryonic basis.

Because it is well documented that the anterior belly
of the digastric muscle and the mylohyoid muscle were
derived from the first branchial arch, both muscles
receive the same innervation from the mylohyoid
nerve, a branch of the mandibular nerve. Sakamoto
and Akita” studied the innervation pattern of the
mylohyoid nerve to the digastric, the mylohyoid, and
the accessory bundle in the submental region and
highlighted that the mylohyoid nerve travelled between
these normal muscles before separating inferiorly to
supply the anterior belly from its deep surface and
superiorly to supply the mylohyoid from its superficial
surface. Accordingly, the aberrant bundles were also
innervated by the mylohyoid nerve in a similar manner
that the bundle superficial to the nerve was innervated
from its deep surface and the bundle deep to the nerve
was innervated from its superficial surface. By the
aforementioned pattern of mylohyoid innervation,

they proposed the common primordial hypothesis
that the muscle primordium from the first branchial
arch separates into two layers: the superficial and deep
layers, which develop into the anterior belly of the
digastric muscle and the mylohyoid muscle, respectively,
giving the aberrant muscle in the intermediate layer as
a remnant of the separation. When the remnant of
muscle primordium develops unilaterally or bilaterally
without merging together at the midline, it becomes
the double-headed type. On the other hand, when the
bilateral remnants merge together at the midline, it
becomes the arrowhead type or the fan-shaped type.
Because this midline merging phenomenon of the
muscle remnants seems to occur seldomly compared
with the nonmerging type, this may explain why the
double-headed type is more often seen than the other
types in this study. Owing to their hypothesis, it is
also likely that there is a common attachment of the
aberrant bundle and the anterior belly of the digastric
or the mylohyoid muscles, and this assumption may
be true due to the locations and the characteristics
of the variants, as shown in three types of variants in
our study.

Based on our knowledge, this is the first report of an
accessory bundle of the anterior belly of the digastric
muscle in the Thai population with low occurrence
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(17.6%). Compared with other ethnicities, our study
shows slightly lower occurrence than the other Asian
populations, such as Taiwanese (20.0%)" and Korean
(23.5%), but markedly lower than the Anatolian
population (66.7%) as shown in Table 3. The reason
behind the wide range of the finding among different
ethnicities can possibly be explained in a similar
manner as the variations of skin pigmentation or
disease susceptibility among ethnic groups!"! reflecting
the differences in genetic control between the Thai and
East Asian population or other regions in the world.
Nevertheless, increasing sample size may lead to more
precise outcome and more information about genetic
regulation to be discussed. Moreover, epigenetic factors
may also play roles in muscular variation. Environment
and diet are relatively different between the East and
Southeast Asian populations. Several studies have
shown that diet could affect signaling molecules
involving in myoblast migration.?*?? However, the
majority of studies were performed using myoblast cell
culture models and focused on muscular regeneration.
The factors controlling the presence or absence of
the accessory muscle, as well as its arrangement, thus
remained to be investigated.

In functional aspect, due to its close proximity to
the anterior belly of the digastric and the mylohyoid
muscles, it is likely that the supernumerary bundles
provide an additional force to these muscles during
mastication.!! While the arrowhead type may support
the floor of the mouth symmetrically, the unilateral
additional belly can probably cause an imbalance when
elevating the hyoid bone or depressing the mandible.!!:!?
The fan-shaped type may help distribute the force along
the anterior part of the inner surface of the mandible
and facilitate the function of the mylohyoid muscle
when swallowing.!"

In clinical practice, the anterior belly of the digastric
muscle provides a direction to the midline and the
inferior border of the mandible.”’! However, this muscle
can be mobilized or partially removed for functional
and esthetic reasons. The digastric muscle, together
with its intermediate tendon and a part of posterior
belly, is used to reconstruct the depressor muscles of

the lower lip in patients with marginal mandibular
branch of the facial nerve paralysis, thereby restoring
the symmetry of the lower face when smiling.”
Partial excision of the anterior belly of the digastric
muscle or medial displacement of the anterior bellies
followed by anchoring them to the mylohyoid (digastric
corset) is a technique, apart from inter-digastric fat
removal, performed to rejuvenate the anterior neck
region.?>? When the surgeries are complicated by the
supernumerary bundles, partial or complete removal
of these bundles may be an option to facilitate the
procedure.”7

To prevent any complications, radiological imaging,
such as computed tomography (CT), magnetic
resonance imaging (MRI), and ultrasound, can be used
to detect an accessory belly of the digastric muscle
prior to the surgery.'**! Notably, the clinicians should
be more careful in interpreting the radiographs as the
aberrations may appear similar to soft tissue masses,
especially in the unilateral type. This can be overcome
by using T2-weighted MRI where a tumor shows higher
signal intensity.?**% Positron emission tomography/CT
is also an effective combination to differentiate lymph
nodes from muscles and show the relationship between
lymph nodes and surrounding tissues.’! However,
the use of contrast-enhanced CT alone may not be
suitable to differentiate the supernumerary muscle from
other masses due to insufficient contrast and tissue
location.3032

The submental space is one of the fascial spaces often
involved in mandibular odontogenic infection. This
space can become directly infected from infection in
lower anterior teeth or indirectly through the spread
from sublingual or submandibular spaces. In Ludwig’s
angina, the infection can involve these spaces, leading
to airway obstruction.®® The characteristics of both
arrowhead and asymmetrical fan-shaped types, which
are sheet-like muscles and superficial to the mylohyoid,
may partially compartmentalize the submental area
into two spaces with a connection anterior to the hyoid
bone.'!! The arrowhead type may further subdivide the
space by its attachment at the raphe. It is possible that
the compartmentalization could cause some difficulties

Table 3: Examples of the studies of the anterior digastric variants from different ethnicities with similar classification

Study Population Number of variations observed/total number of cadavers Overall
Arrowhead Multiple headed Crossover Others

Kim et al."” Korean - 3/34 (8.8) 5134 (14.7) - 8/34 (23.5)

Hsiao and Chang! Taiwanese - 1/15(6.7) 2/15(13.3) - 3/15 (20.0)

Ozgur et al.® Anatolian - 15/30 (50.0) 5/30 (16.7) - 20/30 (66.7)

Present study Thai 6/91 (6.6) 9/91 (9.9) - 1/91 (1.1) 16/91 (17.6)

The percentages of occurrence are shown in parentheses.
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in the management of Ludwig’s angina by obstructing
pus draining from the infected area.’¥

Our study showed that sex and side were not associated
with the presence of variations in the anterior belly of
the digastric muscle. We also presented the new type of
the anterior digastric variant in Thai cadavers, which
has never been reported by other studies from Asian
or non-Asian countries. Although this type can be
considered as a rare variant by the cadaveric study, it
is possible that this variant is encountered more often
in a clinical setting where the number of cases greatly
exceeds the number of cadavers in an anatomical
laboratory. Therefore, it is important for radiologists
or surgeons to be cognizant of this variation to avoid
unwarranted complications.

FUTURE SCOPE/CLINICAL SIGNIFICANCE

The variations in the anterior digastric muscle in
the Thai population were revealed in this study by
dissecting the cadavers. However, substantial amount
of research from other countries is required to draw
a conclusion about this muscular variation in the
Southeast Asian population. In addition, this cadaveric
study can be reinforced by further clinical studies or
case reports from clinical practices to raise concerns of
the variations in the submental triangle.

CONCLUSION

The present study has demonstrated three types of
variations in the anterior belly of the digastric muscle
together with their occurrence in the Thai population.
Despite our study showing lower occurrence than
other studies, the additional bundle is of importance
because it can be misinterpreted as a lymph node or a
tumor in radiography and cause difficulty in surgery.
Although their development and function need further
investigation, prior knowledge in anatomical variations
can facilitate diagnosis and prevent any complications
during surgical procedures.

ACKNOWLEDGEMENT

The authors sincerely thank Assist. Prof. Dr.
Kajohnkiart Janebodin for revision of the first draft
of the manuscript and Mr. Jesada Sabai for taking
the photographs. We also gratefully acknowledge all
donors for their bodies as the cadavers who made a
great contribution for this study.

FINANCIAL SUPPORT AND SPONSORSHIP
Nil.

CONFLICTS OF INTEREST
There are no conflicts of interest.

AUTHORS’ CONTRIBUTIONS

Tawepong  Arayapisit  has  contributed in
conceptualization, data acquisition, data analysis,
manuscript writing, and editing; Chakorn Vorakulpipat,
in  manuscript writing and editing; Natchalee
Srimaneekarn, in data analysis and manuscript editing;
Anupong Songsaad, in manuscript editing; and
Varunya Chantadul, in data acquisition, data analysis,
manuscript writing, and editing.

ETHICAL POLICY AND INSTITUTIONAL REVIEW BOARD STATEMENT

This study was granted exemption from ethics approval
by the Faculty of Dentistry and the Faculty of
Pharmacy, Mahidol University, Institutional Review
Board (MU-DT/PY-IRB), reference number: COE.
No. MU-DT/PY-IRB 2020/030.3107.

PATIENT DECLARATION OF CONSENT
Not applicable.

DATA AVAILABILITY STATEMENT

Data are available on request from Dr. Varunya
Chantadul (e-mail: varunya.chn@mahidol.edu).

REFERENCES

1. Standring S. Gray’s anatomy: The Anatomical Basis of Clinical
Practice. 41th ed. Philadelphia: Elsevier Limited; 2016.

2. Ozgur Z, Govsa F, Celik S, Ozgur T. An unreported anatomical
finding: Unusual insertions of the stylohyoid and digastric
muscles. Surg Radiol Anat 2010;32:513-7.

3. Kalniev M, Krastev D, Krastev N, Vidinov K, Veltchev L,
Apostolov A, et al. A rare variation of the digastric muscle.
Clujul Med 2013;86:327-9.

4. Kim SD, Loukas M. Anatomy and variations of digastric
muscle. Anat Cell Biol 2019;52:1-11.

5. De-Ary-Pires B, Ary-Pires R, Pires-Neto MA. The human
digastric muscle: Patterns and variations with clinical and
surgical correlations. Ann Anat 2003;185:471-9.

6. Ozgur Z, Govsa F, Ozgur T. The cause of the difference in the
submental region: Aberrant muscle bundles of the anterior
belly of the digastric muscle. J Craniofac Surg 2007;18:875-81.

7. Sakamoto Y, Akita K. Supernumerary muscle bundles in the
submental triangle: Their positional relationships according to
innervation. Surg Radiol Anat 2004;26:245-53.

8. Mangalagiri AS, Razvi MR. Variations in the anterior belly of
diagastric. Int J Health Sci (Qassim) 2009;3:257-62.

9. Hsiao TH, Chang HP. Anatomical variations in the digastric
muscle. Kaohsiung J Med Sci 2019;35:83-6.

10. Reyes G, Contreras C, Ramirez LM, Ballesteros LE. The
digastric muscle’s anterior accessory belly: Case report. Med
Oral Patol Oral Cir Bucal 2007;12:E341-3.

11. Zdilla MJ, Mangus KR, Swearingen JV, Miller KD,
Lambert HW. The submental arrowhead variation of the
mylohyoid and anterior belly of the digastric muscles. Surg
Radiol Anat 2018;40:1429-36.

12. Fujimura A, Onodera M, Feng XY, Osawa T, Nara E,
Nagato S, er al. Abnormal anterior belly of the digastric
muscle: A proposal for the classification of abnormalities. Anat
Sci Int 2003;78:185-8.

Journal of International Society of Preventive and Community Dentistry | Volume 12 | Issue 2 | March-April 2022



Arayapisit, et al.: Variations of the anterior digastric muscle

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

Robbins KT, Medina JE, Wolfe GT, Levine PA, Sessions RB,
Pruet CW. Standardizing neck dissection terminology.
Official report of the academy’s committee for head and neck
surgery and oncology. Arch Otolaryngol Head Neck Surg
1991;117:601-5.

Bonala N, Kishan TV, Sri Pavani B, Murthy PV. Accessory
belly of digastric muscle presenting as a submandibular space
mass. Med J Armed Forces India 2015;71:S506-8.

Kyung DS, Lee JH, Lee YP, Kim DK, Choi IJ. Bilateral
variations of the head of the digastric muscle in korean: A case
report. Anat Cell Biol 2011;44:241-3.

Enderlein GD, Wayne W. Biostatistics: A Foundations for
Analysis in the Health Sciences. 6th ed. New York: John Wiley
& Sons Incs; 1995.

Kim DH, Do HJ, Kim HJ, Won SY, Choi DY, Hu KS, et al.
Anatomic variation of the anterior belly of digastric muscle and
positional relationship between the posterior belly of digastric
and stylohyoid muscle. Korean J Phys Anthropol 2010;23:9-16.
Diogo R, Wood B. Soft-tissue anatomy of the primates:
Phylogenetic analyses based on the muscles of the head, neck,
pectoral region and upper limb, with notes on the evolution of
these muscles. J Anat 2011;219:273-359.

Huang T, Shu Y, Cai YD. Genetic differences among ethnic
groups. Bmc Genomics 2015;16:1093.

Choi S, Ferrari G, Tedesco FS. Cellular dynamics of myogenic
cell migration: Molecular mechanisms and implications for
skeletal muscle cell therapies. Embo Mol Med 2020;12:e12357.
Ronning SB, Pedersen ME, Berg RS, Kirkhus B, Radbotten R.
Vitamin K2 improves proliferation and migration of bovine
skeletal muscle cells in vitro. PLoS One 2018;13:¢0195432.
Duran BOS, Goées GA, Zanella BTT, Freire PP, Valente JS,
Salomao RAS, et al. Ascorbic acid stimulates the in vitro
myoblast proliferation and migration of pacu (piaractus
mesopotamicus). Sci Rep 2019;9:2229.

23.

24.

25.

26.

217.

28.

29.

30.

31.

32.

33.

34.

Kerawala CJ, Heliotos M. Prevention of complications in neck
dissection. Head Neck Oncol 2009;1:35.

Tan ST. Anterior belly of digastric muscle transfer: A useful
technique in head and neck surgery. Head Neck 2002;24:947-54.
Connell BF, Shamoun JM. The significance of digastric muscle
contouring for rejuvenation of the submental area of the face.
Plast Reconstr Surg 1997;99:1586-90.

Labbé D, Giot JP, Kaluzinski E. Submental area rejuvenation
by digastric corset: Anatomical study and clinical application in
20 cases. Aesthetic Plast Surg 2013;37:222-31.

Reddy P, McCollum G. The accessory soleus muscle causing
tibial nerve compression neuropathy: A case report. SA Orthop
J2015;14:58-61.

Larsson SG, Lufkin RB. Anomalies of digastric muscles:
CT and MR demonstration. J Comput Assist Tomogr
1987;11:422-5.

Kransdorf MJ, Murphey MD. Radiologic evaluation of soft-
tissue masses: A current perspective. Ajr Am J Roentgenol
2000;175:575-87.

Guelfguat M, Nurbhai N, Solounias N. Median accessory
digastric muscle: Radiological and surgical correlation. Clin
Anat 2001;14:42-6.

Omami G, Tamimi D, Branstetter BF. Basic principles and
applications of (18)F-FDG-PET/CT in oral and maxillofacial
imaging: A pictorial essay. Imaging Sci Dent 2014;44:325-32.
Weber AL, Romo L, Hashmi S. Malignant tumors of the oral
cavity and oropharynx: Clinical, pathologic, and radiologic
evaluation. Neuroimaging Clin N Am 2003;13:443-64.
Bridwell R, Gottlieb M, Koyfman A, Long B. Diagnosis and
management of Ludwig’s angina: An evidence-based review.
Am J Emerg Med 2021;41:1-5.

Candamourty R, Venkatachalam S, Babu MR, Kumar GS.
Ludwig’s angina - an emergency: A case report with literature
review. J Nat Sci Biol Med 2012;3:206-8.

Journal of International Society of Preventive and Community Dentistry | Volume 12 | Issue 2 | March-April 2022 a



