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SUMMARY: The mylohyoid muscle, one of the suprahyoid group, forms the floor of the mouth. Its main function is swallowing. It is a
margin between the sublingual and the submandibular spaces and is important in the pathway of oral and maxillofacidhipfestioodontics,
it is one of anatomic landmarks that limits the lingual margin of the mandibular denture. Currently, the muscle receivesresich the fields
of maxillofacial reconstruction and rejuvenation. The hemorrhagic issue around the mandibular lingual region is usualyittvitheemylohyoid
especially in the dental implant installation. This review covers anatomic features of the mylohyoid muscle with diveisengliic@tions.

KEY WORDS: Mylohyoid muscle; Denture; Hernia; Anatomy.

INTRODUCTION

Mylohyoid muscles are flat, paired muscles thaperior to the digastric muscle’s anterior belly. The origin of
belong to the suprahyoid group, which also includes thaylohyoid is the mylohyoid line of the mandible, which
digastric, geniohyoid, and stylohyoid muscles (Fig. 1). kxtends from around the symphysis menti to the molar teeth
lies immediately superior to the anterior digastric muscleehind. Interestingly, the length of the line is known to be
and forms the floor of the mouth, a region situated beneathriable from individual to individual. The insertions are
the movable tongue and above the mylohyoid diaphragmitiiie anterior surface of the hyoid bone and the median raphe
functions mainly during swallowing, speech, and moutbfthe muscle, where two mylohyoid muscle fibers from each
opening. Anatomically, it constitutes a margin between thsde unite (Fig. 2). Specifically, the fiber of the posterior
submandibular space and sublingual space. A myriad @értion of the mylohyoid runs in the medial and downward
pathologic conditions may involve the mouth floor regiondirection to the lower margin of hyoid bone anterior portion.
Familiarity with the diagnostic imaging appearance of th€he fibers of the anterior and middle portion decussate in
mylohyoid is important for localizing disease (La'pagte the median fibrous raphe (Fehrenbach & Herring, 1996).
al., 2011). The mylohyoid muscle is important not only in
basic science but also in clinical medicine including dentistrylicroscopic structures of mylohyoid attachmentsThe
In this review, diverse features of the mylohyoid musclgmylohyoid line at the attachment is composed of bundle
published in the literature will be classified into generabone, which is actively remodeled. Sharpey'’s fibers in the
anatomy and clinical implications. The findings will bebundle bone seemed to be able to adapt to the direction of
summarized and discussed to aid the current understandiegsion (Shikano, 1996).
of this unique muscle.

Anatomic relations. The geniohyoid muscle lies on top of
General Anatomy the mylohyoid surface. The superior surface is also related

to the hyoglossuss and styloglossus, the extrinsic group of
Origin, insertion, and direction. The name “mylo” comes tongue muscles. The sublingual gland, one of major salivary
from the Greek word meaning “molar”. The muscle lies sugland, is located on the muscle. The superficial lobe of the
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The inferior surface is related to the platysma and
the anterior belly of the digastric muscle. The superficial
part of the submandibular gland is situated beneath the
muscle. The facial, the submental and the mylohyoid vessels
run under the mylohyoid. The mylohyoid nerve is also
situated here.

Relationship to potential spaces around the mandible.
There are many important potential spaces around the
mylohyoid, both anatomically and clinically. The submental
spaces exist in the suprahyoid region beneath the mylohyoid
(Agarwal & Kanekar, 2012). The submental space is
situated between the mylohyoid and the deep cervical fascia
in the midline of the chin. Its lateral margins are the ante-
rior bellies of the digastric muscle from each side.
Posteriorly, the space communicates with the two
submandibular spaces. The submandibular space is also
located beneath the mylohyoid. Anteriorly, next to the

Fig. 1. Suprahyoid muscles. (A) anterior belly of digastric musclt?L’bmemal space, the submandibular space starts from the

(B) mylohyoid muscle, (C) posterior belly of digastric muscle, (Dyiigastfic anterior belly. Po_steriorly3 it ends at _the digastric
stylohyoid muscle, (E) hyoglossus muscle, (F) intermediate tendd¥psterior belly. It communicates with the sublingual space

(G) hyoid bone.

Fig. 2. Mylohyoid muscle.

via a lateral gap between the mylohyoid and hyoglossus
around the free posterior margin of the mylohyoid (Otonari-
Yamamotoet al, 2010). In contrast to the submental and
the submandibular space, the sublingual space is located
above the mylohyoid and in the floor of the mouth. It is a
continuous space across the midline that communicates with
the submandibular space around the free posterior margin
of the mylohyoid (Saadett al, 2001).

Relations to anterior triangle of the neck:The mylohyoid
forms the floor of the digastric triangle with the hyoglossus
and also forms the floor of the submental triangle. The
former triangle is bounded above by the mandibular body
and a line drawn from the mandibular angle to the mastoid
process. It is bounded below by the anterior and the poste-
rior bellies of the digastric muscle. The latter triangle is the
region bounded posteriorly by the two anterior bellies of
the digastric muscles and anteriorly by the midline of the
neck. Its base is the hyoid bone body and its apex is the
chin.

Development. The mylohyoid is mesodermal in

submandibular gland, another major salivary gland, is locatechbryogenic origin (Madhyastlea al, 2009). It develops
beneath the mylohyoid while the deep lobe and its duct érem the muscle mass of the mandibular part for the first
also located on the muscle (Saadeal, 2001). The lingual pharyngeal arch with the anterior belly of the digastric
and sublingual vessels and the hypoglossal and lingual nermesscle, tensor veli palatini, tensor tympani, and four
run over the mylohyoid. The posterior part of the mucoumasticatory muscles. Meckel'’s cartilage was suggested to
membrane of the mouth floor lies directly upon the musclefluence the development of the mylohyoid (Kishial,

The crossing of the submandibular gland duct and the lingu2012). During the developmental period, the insertion lines
nerve are consistently found in close vicinity to the postef the mylohyoid were gradually transposed to the
rior portion of the mylohyoid upper surface (Klepacek &mandibular bony ridges, although the muscle originally

Skulec, 1994).

inserted in Meckel’s cartilage (Radlanskial, 2001). The
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transposed muscles were known to influence mandibullderniation. In about one-third of subjects, though the rates
movements, resulting in premature mandible dislocatiorary by as much as 77 % of investigated subjects (Véhite
(Wyganowska-Swiatkowsket al, 2012). The activity of al., 2001), a chasm or hiatus in the muscle has been reported
the mylohyoid seems to influence later mandibulaffFig. 3). Some researchers regard this variation as a common
proclination as well as narrowing of the hemimandibleseature (Gaughran, 1963; Yaagal, 2016). The hiatus is a
resulting in anterior fusion of Meckel's cartilage (Kjaerransverse fissure between the muscle fibers that otherwise
1997). The length of the mylohyoid in the prenatal periodave round or oval openings on a muscular sheet. There is
increases proportionally to the increase in mandibulaometimes herniation of fat tissue, blood vessels, or salivary
length, and its increase becomes evident beginning fraylands, mainly the sublingual gland (Nathan & Luchansky,
the 16th week on (Szymanski & Wozniak, 1991). Not s®985). These variations can be mistaken for pathological
surprisingly, the suprahyoid muscle group was observeddbnormalities (Hopget al, 2004; Kiesleret al, 2007).
affect mandibular growth and orientation after birthnflammation is also often found (Enget al, 1987).
(Spyropoulost al, 2002). Interestingly, the mylohyoid is Sometimes, herniation was found without any contents
attached to the hyoid bone in a further developed stgWindischet al, 2004). The plunging ranula originates from
compared to other muscles attached to the hyoid botme sublingual gland and may enter the neck through the
(Sonoda & Tamatsu, 2008). hiatus. In this circumstance, sublingual sialadenectomy is
the treatment of choice (Harrisehal, 2013). Most cases
Arterial supply and innervation. The mylohyoid was of plunging ranula have an anterior shortcut through the
supplied with arterial blood by several branches of thaatus of the mylohyoid rather than through the posterior
external carotid: the sublingual branch from the linguahargin (Leeet al, 2016).
artery, the submental branch from the facial artery, and the
mylohyoid branch of the inferior alveolar artery from the
maxillary artery. A recent study demonstrated that tr
submental branch of the facial artery is the main arteri
supply of the mouth floor and lingual gingiva, despite whe
is widely described in classical anatomy textbooks (Bavi
et al, 1994). Therefore, the primary target of ligation is th
submental branch or its parent facial artery in cases of sev
hemorrhage in the mouth floor. The muscle is innervate
by the mylohyoid branch of the inferior alveolar nerve
which supplies motor innervation (Drakeal, 2010).

Anatomy in variation. Infrequently, the median raphe of
the mylohyoid is absent. In these cases, the two mus
straps from each side form a continuous sheet, or they ¢
be fused with the digastric muscle. Accessory slips to oth |
hyoid muscles are known to be frequent. A unilater:
accessory mylohyoid muscle was reported (Sehirli «
Cavdar, 1996). One case report suggested that an abnormal o )
raphe of the mylohyoid provides attachment to muscfd9: 3- Hemiation of mylohyoid muscle.
bundles from the anterior belly of the digastric muscle at
its curved point (Fujimurat al, 2003). An uncommon
variation of the mylohyoid being supplied by a hypogloss#&lunctions. The mylohyoid is the main muscle forming the
nerve in addition to the mylohyoid nerve was reportefibor of the mouth, along with the geniohyoid, which lies
(Madhyasthaet al., 2009). immediately above it. The mylohyoid may also supply
functional support of the mouth floor (Sehirli & Cavdar,
Mylohyoid ementiae and mylohyoid fossae, minod996). The floor is mainly occupied by the tongue in the
anatomic variations of the mandible, are sometimes foudal cavity. When contracted, the mylohyoid can elevate the
around the posterior mylohyoid line. The presence of a bofigor of the mouth and the hyoid bone (Okadal, 2013).
crest located above and distal to the mylohyoid lines h#ts function is particularly important in deglutition and
been reported. The crest was believed to serve as speech. During the first stage of deglutition, the mylohyoid
attachment for the superior pharyngeal constrictor (Penhalknown to be contracted. When we swallow a food bolus,
& Townsend, 1994). the mylohyoid contracts to complete tongue elevation with
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the styloglossus. The severity of postoperative swallowirlgysphagia. Alteration of mylohyoid motor-evoked
problems is reported to be closely associated with remoy@dtentials in the affected hemisphere was closely associated
of the mylohyoid (Hiranet al, 1992). In mouth opening, it with severity of chronic stroke dysphagia (Ga#taal 2007).
helps to depress the mandible with other muscles to ke€pe mylohyoid is a main target muscle of neuromuscular
the hyoid bone fixed. electric stimulation (NMES) used to improve dysphagia in
patients with brain injury (Toyamat al., 2014). The

Additionally, the mylohyoid has a role in respirationswallowing musculature of patients with dysphagia after
(Furusaweet al, 1994). In this regard, the mylohyoids carchemoradiotherapy showed less structural deterioration after
be used as reliable indicators of respiratory muscle readingseventative behavioral intervention of a swallowing
for intubation after neuromuscular blockade (leteal, exercise program (Carnaby-Maghal, 2012; Pearson Jr.
2013). et al, 2013).

In a study using Sihler’s stain, the muscleSimulation model.In biomechanical modeling, jaw-opening
demonstrated neuromuscular specialization of a segmentalscles including the mylohyoid are better suited for
innervation pattern and predominant major/unusual myosgmoducing velocity and displacement because they have a
heavy chain (MHC) fiber types (Met al, 2004; Ren & longer sarcomere (van Eijdenal, 1997). A mathematical
Mu, 2005). model of the mylohyoid was developed to analyze its

complex mechanics during mandibular movements (van
Mylohyoid muscular activity. There have been many Eijden & Koolstra, 1998). A motion simulator capable of
studies using diverse technologies includingecreating full mandibular motion was developed for intact
electromyography (EMG) to analyze the integrated actiomsmporomandibular joint and total joint prosthesis (Celebi
of orofacial muscles related to mandibular movements, aetlal, 2011).
the mylohyoid is not an exception (Dillingham, 1999). The
mylohyoid showed activity in deglutition, mastication,Clinical Implications
sucking, and blowing. The postero-lateral fibers showed
more activity during tongue movements, while the anterid@®urgery
fibers were more active during mandibular movements (Lehr
et al, 1971). Among others, swallowing, a highly compleMylohyoid in clinical infection. Since the mylohyoid line
adaptive motor activity, is a major issue related to thiees more superior in the posterior direction of the mandible,
mylohyoid (Furusawat al, 1994; Okadat al, 2013). In the root apices of mandibular molars are frequently below
fact, mylohyoid activity is commonly recorded as arthe mylohyoid attachment inside the mandibular body.
indicator of swallowing in studies of motor neuronal activitynfections such as pericoronitis can penetrate the thin lingual
(Kitagawaet al, 2009). The muscle has also beemplate close to the apex and directly drain into the
investigated regarding its role in swallow-induced glottisubmandibular tissue space. At the free posterior margin of
closure associated with laryngeal elevation (Shaketd., the mylohyoid, the sublingual space communicates with the
1990; Spircet al, 1994). The feasibility of dynamic opensubmandibular space to easily enter the sublingual space.
configuration magnetic resonance imaging (MRI) ofnfection in this region may also spread into other posterior
swallowing was assessed in comparison witpotential spaces such as the parapharyngeal and pterygoid
videofluorography and seemed to provide comparable resudfzaces (Arijiet al, 2002). Sometimes, infection entering
(Honda & Hata, 2007). these spaces may spread down the neck into the mediastinum,
which is an extremely dangerous situation. Ludwig’s angi-

The mylohyoid is known to contract in the followingna is a well-known example of life-threatening cellulitis of
movements: 1) mouth opening slowly and maximally, Zhe mouth floor, and subsequent narrowing of the upper
mouth opening against resistance, 3) lateral movemeaitway may lead to suffocation. In a computed tomography
without occlusal contacts keeping the jaw depressed a@T) study on impacted third molars, the mylohyoids
protruded slightly with other suprahyoid muscles, 4dverlapped the crown at below or intermediate perpendicu-
protraction of the mandible without occlusal contachar positions, and most of them were involved in the infection
maintaining slight depression with other suprahyoid musclesrough the submandibular space (Ohshatal, 2004).

5) protraction of the mandible against resistance, 6) retraction

of the mandible in a weak manner, 7) swallowing saliva atemorrhage. There have been many studies on a variety
water but sipping only in a negligible way, 8) chewing gurof vascular distributions around the floor of the mouth
as an antagonist to masticatory muscles, and 9) tongiiatsumiet al, 2013). In the anterior tooth lingual region
protraction (Vitti & Basmajian, 1977). of the mandible, sublingual and submental arteries run from
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the vicinity of the mylohyoid attachment along the bonynd superiorly was reported to be effective in improving the
surface in the anterosuperior direction. Most of these vessakxck contour of patients with dysmorphic neck (Guyuron,
were found to penetrate the alveolar mucosa and/or bod®92). The advantages and disadvantages of several
which explains why many vascular injuries occur in thiservicoplasty and rhytidectomy techniques involving the
anterior lingual region during implant surgery (Fugtaal, mylohyoid have been reported (Ramirez, 1997; Ladtbe
2012). According to another report, a large branch of tte., 2013; Langsdost al, 2013).

submental artery perforated the mylohyoid in 41 % of

investigated samples, and the point of perforation was locatélglohyoid in denture fabrication. The mylohyoid muscle

an average of 31 mm posterior to the menton (Hofschneidsia key determinant structure in limiting the posterior lingual
etal, 1999). In the lingual side of the mandible, most vessaisargins of mandibular complete dentures. The posterior
are located superior to the mylohoid in the intercanine arébers of the mylohyoid affecting denture margins were
and beneath the mylohyoid in the premolar and molar areasported to have an average inclination between 10 and 25
Horizontal distance from the lingual plate to these vessealegrees (Jude, 1975), which can be used to guide fabrication
was found as close as 2 mm around the canine and secohthe lingual flange of dentures (Fig. 4).

molar area, so special caution should be taken to avoid ling
plate perforation during implant installation surgery
(Mardingeret al,, 2007).

The high presence of the lingual canal and its for: £ \' BT
men, which contain the inferior alveolar artery, was observe / Y
inside the mental region in one CT and dry skull stud
(Yoshidaet al, 2005; Morikageet al, 2017). The mental
artery and incisive artery from the inferior alveolar arter K«
were observed to run through the bony lingual canal and ... ) ) - )
anastomose with the submental artery in the mylohyoid 5 . 4. Rela}tlon with the lingual flange of denture and contraction
. . . . L . of mylohyoid muscle.
anterior digastric muscles. This observation is an important
consideration for placement of dental implants (Kaetai
al., 2006). Although movement of the mylohyoid displaces
overextended dentures, the mylohyoid itself and the
Maxillofacial Reconstruction. For reconstruction of oral buccinator affixed to buccal bony shelves seems to function
composite resections, a mylohyoid flap can be used to cloa® a kind of the barriers to the chronic bone resorption
the anterior oral cavity. The procedure is used in many d@/lowing edentulism, according to one macroscopic
ses previously requiring closure by free flap. It haebservational study on the dry mandible (Pietrokoetki
advantages of quick restoration of oral alimentation arad., 2007). In some patients with dentures, a small
minimal donor site morbidity (Sawhneyal, 2011). Indeed, independent bundle of medial pterygoid may exist and be
the mylohyoid is frequently considered a useful structuigserted into the fascia of the mylohyoid. In this case, the
for covering facial defects because of its good vascullmndle looks as a streak-like structure that can possibly break
supply (Faltaous & Yetman, 1996; Aszmagtnal, 1998; the marginal sealing of mandibular dentures. Since the
Cheng & Bui, 2014; Zdilla, 2014). A myofascial flap usingnedial pterygoid is a closing muscle, the bundle may be
the mylohyoid is often used successfully for soft tissuore prominent during mouth closing, and it should be
reconstruction in patients with bisphosphonate-relateakamined prior to making an impression (Adel, 1997).
osteonecrosis of the jaw (BRONJ) (Eckaetital, 2011; In one EMG study, the extensional flange of dentures
Lemoundet al, 2012). demonstrated no significant interference on the buccinators
and mylohyoid if it is properly designed. Preferably, they
Dysmorphic neck.Rejuvenation of the submental area is &1ay even enhance retention of the denture (Wang, 1990).
current topic of interest in maxillofacial plastic surgery.
Obtuse cervicomental angles are difficult to address. To maximize retention and stability, the surgical
Submental lipectomy often gives suboptimal results and orfigchniques of Trauner and Caldwell are often used to lower
addresses fat superficial to the platysma (Restaalt 1994). mylohyoid attachments to the mandible in severely resorbed
The mylohyoid creates a fat compartment with the platysneases (Simmonds & Jones, 1975). The attachment is incised
and digastric muscle (Rohrich & Pessa, 2010). Transectiend then anchored more inferiorly on the mandible with
of three suprahyoid muscles, except the stylohyoid, at theltures, resulting in deepening of the lingual sulcus. The
attachment and relocation of the anterior hyoid posteriorfjrocedure also results in lateralization of the lingual slope
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of the alveolar ridge. Consequentially, the lingual flange dfy many clinicians and basic scientists. The clinical
the denture can be further extended inferiorly and lateraliynportance of the muscle is widely recognized, especially
The operation was reported to occur without impairing the the fields of denture prosthodontics and maxillofacial
physiology of the mylohyoid, according to a canine studsurgery.

(Courage & Huebsch, 1972).

The terminal lateral movement found in edentulouACKNOWLEDGMENTS
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Miscellaneous.Focal myositis of the mylohyoid has been
reported, and the differential diagnosis must include
malignant neoplasm in these cases (McCluggage BRUONG, M. V.; KIM, S.; LEE, J.; LEE, W. & PARK, Y. S.
Mirakhur, 1996). One case of proliferative myositis of thé&evision del misculo milohioideo: Caracteristicas anatémicas con
mylohyoid was reported in a girl, a very rare case in childrdfPlicaciones clinicas en odontolodfat. J. Morphol., 40(5)L194-
(Choi & Myer 3rd, 1990). 1201, 2022.

. . . RESUMEN: El musculo milohioideo es un masculo del

A r_are case of intramuscular he_mangloma In th&rupo suprahioideo que forma el piso de la cavidad oral. Su fun-
mylohyoid has been reported (Nagt al, 2010). (ign principal es la deglucién. Es conocido como un limite entre
Cysticercosis in the mylohyoid has been reported (®rk |os espacios sublingual y submandibular y es importante en la via
al., 2009). One case presented with overfilling of endodontifz infeccion oral y maxilofacial. En la prostodoncia, es uno de los
obturation paste into the lingual plate and the mylohyoiditos anatémicos que limita el margen lingual de la dentadura
insertion (Alantaet al, 1994). About 40 % of sialolithiasis mandibular. Actualmente, el misculo recibe mucho interés en los
within Wharton’s duct was observed distal to the mylohyoif@MpPos de la reconstruccion y el rejuvenecimiento maxilofacial.

free margin, and 89 % of these cases had a single stongliHrOblema hemorragico alrededor de la region lingual mandibular
the perihilar, region (Zen&t al, 2001, 2005) generalmente esta relacionado con el masculo milohioideo, espe-

cialmente en la instalacion de implantes dentales. Esta revision

. cubre las caracteristicas anatdmicas del muasculo milohioideo con
There has been a hypothesis that the mylohyojgersas implicaciones clinicas.

groove can act as a path of least resistance in bilateral sagittal

split osteotomy, making lingual fracture control difficult and PALABRAS CLAVE: Musculo milohioideo; Dentadu-
causing “a bad split” (Mensinkt al, 2014). Along with ra; Hernia; Anatomia.

anesthetic and surgical measures, a nylon flexometallic tube

through the mylohyoid was utilized to secure the airway in

patients with multiple facial trauma in which anesthetiREFERENCES

measure was performed at the same space with surgical

mea_‘sure (Gadre & Kushte, 1992_)' A modified mortlsegbe, S.; lida, T.; Ide, Y. & Saitoh, C. An anatomical study of a muscle
genioglossus advancement technique was reported to treapndie separated from the medial pterygoid musitenio, 15(4)341-
obstructive sleep apnea by demonstrating a great amount o4, 1997.

muscular advancement inc|uding the my|0hyo|d (Hend|é§garv_val, A. K & Kanekar, S. G. Supmandibular and_sublingual spaces:
et al, 2001) Diagnostic imaging and evaluatio®tolaryngol. Clin. North. Am.,
' ' 45(6)1311-23, 2012.
Alantar, A.; Tarragano, H. & Lefevre, B. Extrusion of endodontic filling
material into the insertions of the mylohyoid muscle. A case report.
CONCLUSIONS Oral Surg. Oral Med. Oral Pathol., 78(B$6-9, 1994.
Ariji, Y.; Gotoh, M.; Kimura, Y.; Naitoh, M.; Kurita, K.; Natsume, N. &
Ariji, E. Odontogenic infection pathway to the submandibular space:
Imaging assessmet. J. Oral Maxillofac. Surg., 31(2)65-9, 2002.
Anatomical and clinical literature on the mylohyoidAszmann, O. C.; Ebmer, J. M. & Dellon, A. L. The anatomic basis for the
muscle were reviewed here. The muscle is a flat sheet and is;‘”er"atecé my'ofgg(igggg?zstfliggféap in facial reanimatiétast.
: ; - : econstr. Surg., -72, .
a main _ConStltuent O_f the mouth floor. Its f_unctlon Ir13avitz,J. B.; Harn, S. D. & Homze, E. J. Arterial supply to the floor of the
swallowing and mandibular movements and its anatomic myouth and lingual gingiveOral Surg. Oral Med. Oral Pathol.,

relation to adjacent structures require cardinal consideration 77(3)232-5, 1994.

1199



TRUONG, M. V,; KIM, S; LEE, J.; LEE, W. & PARK, Y. S. Mylohyoid muscle revisited: Anatomic features with clinical implications in dentistity.J. Morphol., 40(8xxx-xxx, 2022.

Carnaby-Mann, G.; Crary, M. A.; Schmalfuss, I. & Amdur, R.Hopp, E.; Mortensen, B. & Kolbenstvedt, A. Mylohyoid herniation of the
"Pharyngocise": randomized controlled trial of preventative exercises sublingual gland diagnosed by magnetic resonance imaging.
to maintain muscle structure and swallowing function during head-and- Dentomaxillofac. Radiol., 33(5351-3, 2004.
neck chemoradiotherapyt. J. Radiat. Oncol. Biol. Phys., 83(210-  Jude, H. D. Studies on the functional effect of the m. Mylohyoideus on the
9, 2012. base construction of total prosthedetsch. Zahnarztl. Z., 30(2)04-
Celebi, N.; Rohner, E. C.; Gateno, J.; Noble, P. C.; Ismaily, S. K.; 10, 1975.
Teichgraeber, J. F. & Xia, J. J. Development of a mandibular motiokatsumi, Y.; Tanaka, R.; Hayashi, T.; Koga, T.; Takagi, R. & Ohshima, H.

simulator for total joint replacemedt. Oral Maxillofac. Surg., 69(16- Variation in arterial supply to the floor of the mouth and assessment of

79, 2011. relative hemorrhage risk in implant surgetjin. Oral Implants Res.,
Cheng, A. & Bui, T. Submental island flaPral Maxillofac. Surg. Clin. 24(4)y434-40, 2013.

North Am., 26(3B71-9, 2014. Kawai, T.; Sato, |.; Yosue, T.; Takamori, H. & Sunohara, M. Anastomosis
Choi, S. S. & Myer 3rd, C. M. Proliferative myositis of the mylohyoid  between the inferior alveolar artery branches and submental artery in

muscle Am. J. Otolaryngol., 11(3)98-202, 1990. human mandibleSurg. Radiol. Anat., 28(308-10, 2006.

Courage, G. R. & Huebsch, R. F. Healing of the mylohyoid musculatut€iesler, K.; Gugatschka, M. & Friedrich, G. Incidence and clinical
after vestibuloplasty involving the lingual side of the mandible relevance of herniation of the mylohyoid muscle with penetration of

("lowering of the floor of the mouth")Oral Surg. Oral Med. Oral the sublingual glandeur. Arch. Otorhinolaryngol., 264(2071-4,
Pathol., 34(4)581-4, 1972. 2007.

Curtis, T. A.; Taylor, R. C. & Rositano, S. A. Physical problems in obtaining(ishi, A.; Yamamoto, M.; Kikuchi, A.; lwanuma, O.; Watanabe, Y.; Ide, Y.
records of the maxillofacial patient. Prosthet. Dent., 34(539-54, & Abe, S. Gene and protein expressions of vimentin and desmin during
1975. embryonic development of the mylohyoid musdaat. Sci. Int.,

Dillingham, T. R. Mylohyoid late responses elicited with intraoral  87(3)126-31, 2012.
stimulation.Am. J. Phys. Med. Rehabil., 78(11)-8, 1999. Kitagawa, J.; Nakagawa, K.; Hasegawa, M.; lwakami, T.; Shingai, T.;

Drake, R. L.; Vogl, W. & Mitchell, A. W. MGray's Anatomy for Students Yamada, Y. & Iwata, K. Facilitation of reflex swallowing from the
Philadelphia, Churchill Livingstone/Elsevier, 2010. pharynx and larynxJ. Oral. Sci., 51(2167-71, 2009.

Eckardt, A. M.; Lemound, J.; Lindhorst, D.; Rana, M. & Gellrich, N. C.Kjaer, I. Mandibular movements during elevation and fusion of palatal
Surgical management of bisphosphonate-related osteonecrosis of the shelves evaluated from the course of meckel's cartdla@zaniofac.

jaw in oncologic patients: A challenging probleAnticancer Res., Genet. Dev. Biol., 17(80-5, 1997.

31(6)2313-8, 2011. Klepacek, I. & Skulec, R. Relation between lingual nerve, submandibular
Engel, J. D.; Harn, S. D. & Cohen, D. M. Mylohyoid herniation: Gross and  gland duct and mandibular body in the sublingual sp&act Chir.

histologic evaluation with clinical correlatio@ral Surg. Oral Med. Plast., 36(1)26-7, 1994.

Oral Pathol., 63(1)55-9, 1987. La'porte, S. J.; Juttla, J. K. & Lingam, R. K. Imaging the floor of the
Faltaous, A. A. & Yetman, R. J. The submental artery flap: An anatomic mouth and the sublingual spaBadiographics, 31(5)215-30, 2011.

study.Plast. Reconstr. Surg., 97(8%-60, 1996. Labbe, D.; Giot, J. P. & Kaluzinski, E. Submental area rejuvenation by
Fehrenbach, M. J. & Herring, S. Wustrated Anatomy of the Head and digastric corset: Anatomical study and clinical application in 20 ca-

Neck.Philadelphia, W. B. Saunders, 1996. sesAesthetic Plast. Surg., 37(222-31, 2013.

Fujimura, A.; Onodera, M.; Feng, X. Y.; Osawa, T.; Nara, E.; Nagato, S_.angsdon, P. R.; \elargo, P. A.; Rodwell 3rd, D. W. & Denys, D. Submental
Matsumoto, Y.; Sasaki, N. & Nozaka, Y. Abnormal anterior belly of the ~ muscular medialization and suspensidesthet. Surg. J., 33(8p3-
digastric muscle: A proposal for the classification of abnormaliieat. 66, 2013.

Sci. Int., 78(3)185-8, 2003. Lee, H. J.; Kim, K. S.; Jeong, J. S.; Shim, J. C. & Oh, Y. N. Comparison of

Fujita, S.; Ide, Y. & Abe, S. Variations of vascular distribution in the  four facial muscles, orbicularis oculi, corrugator supercilii, masseter
mandibular anterior lingual region: A high risk of vascular injury during  or mylohyoid, as best predictor of good conditions for intubation: A

implart surgerylmplant. Dent., 21(4259-64, 2012. randomised blinded triaEur. J. Anaesthesiol., 30(956-62, 2013.
Furusawa, K.; Yamaoka, M.; Fujimoto, K. & Kumai, T. Role of proprioceptord.ee, J. Y.; Lee, H. Y.; Kim, H. J.; Jeong, H. S.; Kim, Y. K.; Cha, J. & Kim,
in the mylohyoid muscleBrain Res. Bull., 35(3233-6, 1994. S. T. Plunging ranulas revisited: A ct study with emphasis on a defect
Gadre, K. S. & Kushte, D. Transmylohyoid oroendotracheal intubation: A of the mylohyoid muscle as the primary route of lesion propagation.
novel methodJ. Craniofac. Surg., 3(139-40, 1992. Korean J. Radiol., 17(264-70, 2016.
Gaughran, G. R. L. Mylohyoid boutonniéere and sublingual boudtofnat.,  Lehr, R. P; Blanton, P. L. & Biggs, N. L. An electromyographic study of
97(Pt. 4)565-8, 1963. the mylohyoid muscléAnat. Rec., 169(451-60, 1971.
Guyuron, B. Problem neck, hyoid bone, and submental myotBiagt.  Lemound, J.; Eckardt, A.; Kokemuller, H.; von See, C.; Voss, P. J.; Tavassol,
Reconstr. Surg., 90(830-7, 1992. F.; Rucker, M.; Rana, M. & Gellrich, N. C. Bisphosphonate-associated

Harrison, J. D.; Kim, A.; Al-Ali, S. & Morton, R. P. Postmortem investigation ~ osteonecrosis of the mandible: Reliable soft tissue reconstruction using
of mylohyoid hiatus and hernia: Aetiological factors of plunging ranula.  a local myofascial flapClin. Oral Investig., 16(41143-52, 2012.
Clin. Anat., 26(6)693-9, 2013. Madhyastha, S.; Prabhu, L. V.; Saralaya, V. V.; Nayak, S. R.; D'Costa, S.
Hendler, B.; Silverstein, K.; Giannakopoulos, H. & Costello, B. J. Mortised & Acharya, A. Dual innervations of mylohyoid muscle: A case report.
genioplasty in the treatment of obstructive sleep apnea: An historical Rom. J. Morphol. Embryol., 50¢2P5-6, 2009.
perspective and modification of desiG@eep Breath., 5(4)73-80, 2001. Mardinger, O.; Manor, Y.; Mijiritsky, E. & Hirshberg, A. Lingual
Hirano, M.; Kuroiwa, Y.; Tanaka, S.; Matsuoka, H.; Sato, K. & Yoshida, T. perimandibular vessels associated with life-threatening bleeding: An
Dysphagia following various degrees of surgical resection for oral cancer. anatomic studynt. J. Oral Maxillofac. Implants, 22(1)27-31, 2007.
Ann. Otol. Rhinol. Laryngol., 101(2 Pt.:138-41, 1992. McCluggage, W. G. & Mirakhur, M. Focal myositis of the floor of mouth:
Hofschneider, U.; Tepper, G.; Gahleitner, A. & Ulm, C. Assessment of the Report of two cases and review of the literatOmal Surg. Oral Med.
blood supply to the mental region for reduction of bleeding complications Oral Pathol. Oral Radiol. Endod., 81(5)3-5, 1996.
during implant surgery in the interforaminal regidnt. J. Oral  Mensink, G.; Gooris, P. J.; Bergsma, E. J.; Frank, M. H.; van Gemert, J. T.

Maxillofac. Implants, 14(3379-83, 1999. & van Merkesteyn, J. P. Is the lingual fracture line influenced by the
Honda, Y. & Hata, N. Dynamic imaging of swallowing in a seatesitijpn mandibular canal or the mylohyoid groove during a bilateral sagittal
using open-configuration mrd. Magn. Reson. Imaging, 26{172-6, split osteotomy? A human cadaveric stulyOral Maxillofac. Surg.,

2007. 72(5)973-9, 2014.

1200



TRUONG, M. V,; KIM, S,; LEE, J.; LEE, W. & PARK, Y. S. Mylohyoid muscle revisited: Anatomic features with clinical implications in dentistity.J. Morphol., 40(5xxx-xxx, 2022.

Morikage, N.; Hamada, T.; Usami, A. & Takada, S. TopographiceBonoda, N. & Tamatsu, Y. Observation on the attachment of muscles onto
relationship between positions of lingual foramina and attachment the hyoid bone in human adul@kajimas Folia Anat. Jpn., 85(3p-
of mylohyoid muscle in mental regidBurg. Radiol. Anat39(7)735- 90, 2008.
9, 2017. Spiro, J.; Rendell, J. K. & Gay, T. Activation and coordination patterns of
Mu, L.; Su, H.; Wang, J.; Han, Y. & Sanders, |. Adult human mylohyoid the suprahyoid muscles during swallowihgryngoscope, 104(11 Pt
muscle fibers express slow-tonic, alpha-cardiac, and developmental 1):1376-82, 1994.
myosin heavy-chain isoforménat. Rec. A Discov. Mol. Cell. Evol. Spyropoulos, M. N.; Tsolakis, A. |.; Alexandridis, C.; Katsavrias, E. &

Biol., 279(2)749-60, 2004. Dontas, I. Role of suprahyoid musculature on mandibular morphology
Nair, A. B.; Manjula, B. V. & Balasubramanyam, A. M. Intramuscular  and growth orientation in ratdm. J. Orthod. Dentofacial Orthop.,

haemangioma of mylohyoid muscle: A case repgodian J. Surg., 122(4)392-400, 2002.

72(Suppl 1)844-6, 2010. Szyman’ski, P. & Woz niak, W. Dimensions of the mylohyoid muscle in

Nathan, H. & Luchansky, E. Sublingual gland herniation through the human fetused-olia Morphol. (Warsz.), 50(3-4)49-53, 1991.
mylohyoid muscleOral Surg. Oral Med. Oral Pathol., 59(21-3, Toyama, K.; Matsumoto, S.; Kurasawa, M.; Setoguchi, H.; Noma, T.;
1985. Takenaka, K.; Soeda, A.; Shimodozono, M. & Kawahira, K. Novel

Ohshima, A.; Ariji, Y.; Goto, M.; Izumi, M.; Naitoh, M.; Kurita, K.; neuromuscular electrical stimulatispstem for treatment of dysphagia
Shimozato, K. & Ariji, E. Anatomical considerations for the spread  gfter brain injuryNeurol. Med. Chir. (Tokyo), 54(BR1-8, 2014.
of odontogenic infection originating from the pericoronitis ofy,5, Eijden, T. M. & Koolstra, J. H. A model for mylohyoid muscle
impacted mandibular third molar: Computed tomographic analyses. mechanicsJ. Biomech., 31(11)017-24, 1998.

Oral Surg. Oral Med. Oral Pathol. Oral Radiol. Endod., 9888P-  yan Ejjden, T. M.; Korfage, J. A. & Brugman, P. Architecture of the human
97, 2004. jaw-closing and jaw-opening musclésat. Rec., 248()64-74, 1997.
Okada, T.; Aoyagi, Y.; Inamoto, Y.; Saitoh, E.; Kagaya, H.; Shibata, Syjrk, R. S.; Panda, N. & Ghosh, S. Mylohyoid cysticercosis: A rare

Ota, K. & Ueda, K. Dynamic change in hyoid muscle length  gypmandibular masEar Nose Throat J., 88(11218-20, 2009.
associated with trajectory of hyoid bone during swallowing: Analysig;iti M. & Basmajian, J. V. Integrated actions of masticatory muscles:
using 320-row area detector computed tomograpippl. Physiol., Simultaneous emg from eight intramuscular electrodest. Rec.,
115(8)1138-45, 2013. 187(2)173-89, 1977.

Otonari-Yamamoto, M.; Nakajima, K.; Tsuji, Y.; Otonari, T.; Curtin, H.wyang, H. Y. An electromyographic observation of the extensional
D.; Okano, T. & Sano, T. Imaging of the mylohyoid muscle:  |apiobuccal flange lower complete dentuZ@ionghua Kou Qiang Yi
Separation of submandibular and sublingual spat&. Am. J. Xue Za Zhi, 25(422-4, 52, 1990.

Roentgenol., 194(8)/431-8, 2010. White, D. K.; Davidson, H. C.; Harnsberger, H. R.; Haller, J. & Kamya, A.
Pearson Jr., W. G.; Hindson, D. F.; Langmore, S. E. & Zumwalt, A. C.  accessory salivary tissue in the mylohyoid boutonniere: A clinical and
Evaluating swallowing muscles essential for hyolaryngeal elevation radiologic pseudolesion of the oral caviym. J. Neuroradiol.,

by using muscle functional magnetic resonance imadimg.J. 22(2)406-12, 2001.

Radiat. Oncol. Biol. Phys., 85(385-40, 2013. ~ Windisch, G.; Weiglein, A. H. & Kiesler, K. Herniation of the mylohyoid
Penhall, B. & Townsend, G. C. The endalveolar crest: Anatomic and myscle.). Craniofac. Surg., 15(466-9, 2004.

prosthodontic considerations of an overlooked mandibular landmaijgyganowska-Swiatkowska, M.; Kawala, B.; Kozanecka, A. & Kurlej, W.

_ Aust. Prosthodont. J.;23-9, 1994. o Observations on muscular attachments to human developing mandible.

Pietrokovski, J.; Kaffe, I. & Arensburg, B. Retromolar ridge in edentulous  ady, Clin. Exp. Med., 21(#)47-54, 2012.

patients: Clinical considerationk.Prosthodont., 16(€§02-6, 2007.  vang, H. C.; Kim, S. Y.; Kim, S. K.; Oh, C. S.; Chung, I. H. & Nam, K. .
Radlanski, R. J.; Renz, H. & Tabatabai, A. Prenatal development of the A cadaveric study on mylohyoid herniation of the sublingual gland.

muscles in the floor of the mouth in human embryos and fetuses gy, Arch. Otorhinolaryngol., 273(12)413-6, 2016.

from 6.9 to 76 mm crliAnn. Anat., 183(6511-8, 2001. Yoshida, S.; Kawai, T.; Okutsu, K.; Yosue, T.; Takamori, H.; Sunohara, M.
Ramirez, O. M. Cervicoplasty: Nonexcisional anterior appraaietst. & Sato, |. The appearance of foramen in the internal aspect of the men-
Reconstr. Surg., 99(8)576-85, 1997. tal region of mandible from japanese cadavers and dry skulls under

Ren, M. & Mu, L. Intrinsic properties of the adult human mylohyoid  macroscopic observation and three-dimensional ct im&@jegjimas
muscle: Neural organization, fiber-type distribution, and myosin  Fgjig Anat. Jpn., 82(3$3-7, 2005.

heavy chain expressiobysphagia, 20(3182-94, 2005. zdilla, M. J. Exclusion of musculature from the submental flap: A
Renaut, A.; Orlin, W.; Ammar, A. & Pogrel, M. A. Distribution of  ¢ontingency plan for facial nerve pallast. Reconstr. Surg. Glob.
submental fat in relationship to the platysma musatel Surg. Oral Open, 2(12§266, 2014.
Med. Oral Pathol., 77(3342-5, 1994. Zenk, J.; Constantinidis, J.; Al-Kadah, B. & Iro, H. Transoral removal of
Rohrich, R. J. & Pessa, J. E. The subplatysmal supramylohydriefst. submandibular stonearch. Otolaryngol. Head Neck Surg., 12748p-
Reconstr. Surg., 126(B3B9-95, 2010. 6, 2001.
Saadeh, F. A.; El-Sabban, M. & Hawi, J. S. Rare variations of thgank, J.; Gottwald, F.; Bozzato, A. & Iro, H. Submandibular sialoliths.
mylohyoid muscle: Case stud§lin. Anat., 14(4285-7, 2001. Stone removal with organ preservatiemo., 53(3)243-9, 2005.

Sawhney, R.; Young, L. & Ducic, Y. Mylohyoid advancement flap for
closure of composite oral cavity defetsryngoscope, 121 13- .
6. 2011 P vy 9 P (128 Corresponding author:

Sehirli, U. & Cavdar, S. An accessory mylohyoid musBlerg. Radiol.  YoUng-Seok Park, BS, DDS, MSD, PhD
Anat., 18(1)57-9, 1996. Associate Professor
Shaker, R.; Dodds, W. J.; Dantas, R. O.; Hogan, W. J. & Arndorfer, R. Department of Oral Anatomy
Coordination of deglutitive glottic closure with oropharyngealSchool of Dentistry
swallowing.Gastroenterology, 98(6)478-84, 1990. Seoul National University and Dental Research Institute
Shiszino, IS.hHis.(tjoll.ogi(l:(aII?bbservgtiirlls_o; strtrjlf:tté;e(é);(t))u?nsdli:gge in arf1 Daehak-ro, Jongno-gu
of mylohyoid line.Kokubyo Gakkai Zasshi, -75, .
Simmon{is, )é: R. & Jones,yP. M. A variation in complete mandibula§eoul 03080 - KOREA
impression form related to an anomaly of the mylohyoid mu3cle.
Prosthet. Dent., 34(484-8, 1975. E-mail: ayoayo7@snu.ac.kr

1201



