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Anatomical Connections between the Inferior Fibers
of the Musculus orbicularis oculi and Musculus
levator labii superioris alaeque nasi
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SUMMARY: This study aimed to determine the anatomical connections between the inferior fibersrofcularis oculi
(OOc inf.) and theM.. levator labii superioris alaeque nadiLSAN), providing anatomical variations of the connecting fibers. This
study examined the OOc and LLSAN of 44 specimens from 22 embalmed adult Korean cadavers. Connecting fibers between the OOc
inf. and LLSAN were observed in 29.5 % of the specimens. Connecting patterns of the OOc inf. to the LLSAN were clagsifessl into
categories according to the directions of the connecting fibers; Type | (13.6 %), in which some of the OOc inf. coursgtbrbéstidll
with the lateral originating fibers of the LLSAN. Type Il (11.4 %), in which some of the OOc inf. descended vertically toithi¢hel
LLSAN. Type Il (4.5 %), in which both types | and Il were found simultaneously. Some of the OOc inf. coursed mediallywagtblend
the lateral originating fibers of the LLSAN, and some of the OOc inf. descended vertically to blend with the LLSAN. Thege findi
provide greater knowledge of the connecting fibers between the OOc inf. and LLSAN, thereby helping us understand complicated
expressions, inject BONT-A into related wrinkles, and analyze EMG activities.

KEY WORDS: Connecting fibers; Levator labii superioris alaeque nasi; Orbicularis oculi.

INTRODUCTION

In the midface, several muscles responsible fanentalis attaching to the contralateral mandible, focusing on
movements of the eye, nose, and upper lip are closely locatg® interactions of the mentalis with the surrounding structures.
often overlapping together. Some muscles also have synengigr et al (2022) reported anatomical connections among the
actions and connecting fibers with adjacent muscledepressor supercilii, M. levator labii superioris alaeque nasi
probably for combined movements of the eye, nose, afid_SAN), and inferior fibers of M. orbicularis oculi (OOc
upper lip. inf.), contributing to our understanding of the anatomical

origins of individual variation in facial expressions.

Compared to other regions, the facial muscles have
several connecting fibers interacting with surrounding The muscles of the face vary considerably in their
muscles (Huet al, 2010; Youret al, 2012; Huet al, 2014, development and the degree to which they interlace
2015, 2017a,b,c, 2018; Iwanagtal, 2021; Huret al, (Hollinshead, 1982). Standring (2020) stated that the M.
2022). Huret al (2010) described that the muscle fibersrbicularis oculi (OOc) inferiorly and medially overlaps or
connecting functionally opposing muscles, e.g., nasal dilatdsfends with adjacent muscles, such as the LLSAN, levator
and constrictors, are closely related to the opposing fibeksbii superioris, and M. zygomaticus minor (Zmi). However,
consistent synergic action in intramuscular electricahe prevalence, sites, morphological patterns, and variations
simulation, as reported by Bruintjesal (1996). Iwanaga of the connecting fibers between the OOc inf. and LLSAN
et al (2021) reported on the extended crossing fibers of theave not yet been reported.
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Grooves in the infraorbital region can be classifieRESULTS

as nasojugal grooves (or folds), tear trough deformities, and

palpebromalar grooves. These can be differentiated based

on anatomical characteristics (Lee & Hong, 2018). The Connecting fibers between the OOc inf. and LLSAN

nasojugal groove is formed at the margin between the lowsere observed in 13 of 44 specimens (29.5 %, 10 of 22

lid and the cheek and runs inferolaterally from the mediabdavers; 3 bilateral, 7 unilateral). Connecting patterns of

canthus. The nasojugal groove region corresponds with ttiie OOc inf. to the LLSAN were classified into the following

inferior margin of the OOc and becomes more pronouncéuree categories according to the directions of the connecting

with the existence of the medial muscular band of the OCithers (Fig. 1):

The tear trough is a line originating from the medial canthus

and proceeding inferolaterally along with the infraorbital. Type | (n = 6, 13.6 %; 1 male, 5 females), in which some

margin. The tear trough has various forms according to how of the OOc inf. coursed medially to blend with the late-

the medial part of the orbicularis retaining ligament and the ral originating fibers of the LLSAN. Due to the

fibers of the medial muscular band of OOc contact the skin connection, the inferior margin of the OOc and the late-

(Kim et al, 2016). Another wrinkle in the medial region of ral margin of the LLSAN were in contact.

the OOc inf. is the naso-orbicular rhytides that cause

persistent wrinkling of the root of the nose due to th2. Type Il (n = 5, 11.4 %; 3 males, 2 females), in which

contraction of the nasal portion of the orbital OOc some of the OOc inf. descended vertically to blend with

(Venkataram, 2017; Benedetto, 2018). The nasojugal groove,the LLSAN. These connecting fibers blended with the

tear trough, and naso-orbicular rhytides can be related tolateral (two specimens), middle (two specimens), and

the connecting fibers between the OOc inf. and LLSAN due medial (one specimen) fibers of the LLSAN. The

to their sites. In addition, these connecting fibers can causeconnecting fibers were more distinct when blending with

unexpected results when injecting botulinum toxin type A the lateral and medial fibers of the LLSAN than when

(BoNT-A) into the OOc and LLSAN. blending with the middle fibers of the LLSAN. After
blending with the lateral and middle fibers of the LLSAN,

This study aimed to determine the anatomical the connecting fibers descended toward the upper lip,

connections between the OOc inf. and the LLSAN, providing whereas after blending with the medial fibers of the

anatomical variations of the connecting fibers. These data LLSAN, the connecting fibers descended toward the na-

will be helpful to better understand the details of facial sal ala.

expressions, inject BONT-A, and perform electromyography

(EMG) studies. 3. Type lll (n =2, 4.5 %; 2 males), in which both types | and
Il were found simultaneously. Some of the OOc inf.
coursed medially to blend with the lateral originating

MATERIAL AND METHOD fibers of the LLSAN, and some of the OOc inf. descen-
ded vertically to blend with the LLSAN.

Specimens and dissectiorThis study examined the OOc When some of the OOc inf. blended with the LLSAN,

and LLSAN of 44 specimens from 22 embalmed aduthe amount of the connecting fibers varied, ranging from

Korean cadavers (10 males and 12 females) with a meame-third to just a few fibers of the LLSAN.

age of 72.1 years (range: 40-94 years) at the time of death.

Facial skin was removed, and face was dissected to expose

the midfacial muscles, with particular focus on the OOc inDISCUSSION

and LLSAN. When the connecting fibers between the OOc

inf. and LLSAN were found, their anatomical relationships

with surrounding structures were carefully observed. The present study examines the connecting fibers
between the OOc inf. and LLSANLgvator nasiolabialis

Ethics Statement.This study was approved by the InstitutionaMusculus levator nasiolabiatidV. levator labii superioris

Review Board of the Catholic Kwandong University (IRB noalaeque nagj with results showing that their prevalence and

CKU-21-01-1003). All cadavers were legally donated to theorphological variations reach about 29.5 %. When these

Catholic Kwandong University College of Medicine, and thi€onnecting fibers are present and distinctive, they can

study was performed in accordance with the requirementsimultaneously affect the synergic actions of the orbital region,

the Declaration of Helsinki (64th WMA General Assemblyupper lip, and nose, as well as deepening wrinkles, such as

Fortaleza, Brazil, October 2013). the nasojugal groove, tear trough, and naso-orbicular rhytides.
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of the OOc, the OOc inf. coursed medially to blend with the
lateral originating fibers of the LLSAN that attached to the
maxilla as well as the medial palpebral ligament. Thus, these
courses and attachments of the OOc inf. to several sites can
support and raise the malar fat and suborbicularis oculi fat
more tightly.

In type I, some of the OOc inf. descended vertically
to blend with the LLSAN. When these connecting fibers
blend with the lateral fibers of the LLSAN, the LLSAN is
better able to raise the upper lip and deepen the upper
nasolabial fold via a contraction of the OOc during the
formation of various facial expressions, such as grimacing
or smiling. When these connecting fibers are blended with
the medial fibers of the LLSAN, the contraction can assist
in dilating the nostril and raising the nasal ala with the
contraction of the OOc.

The connecting fibers between the OOc inf. and
LLSAN lay in the sulcus between the nose and cheek. The
sites of the connecting fibers between the OOc inf. and
LLSAN corresponded with the naso-orbicular rhytides. The
nasojugal groove region corresponds with the lower margin
of the OOc. The tear trough corresponds with the lower
margin of the orbital margin (Kirat al., 2016). The amount
of orbital fibers in the medial portion of the OOc inf. is less
than that of the lateral portion of the OOc. Thus, the sites of
the nasojugal groove and tear trough can be closely located,
and the connecting fibers between the OOc inf. and LLSAN
can affect the formation and deepening of the naso-orbicular
rhytides, nasojugal groove, and tear trough.

The OOc has several connecting fibers that interact
with surrounding muscles. The upper fibers of the OOc blend
with the frontal part of occipitofrontalis and corrugator
supercilii (Standring, 2020). Some lateral fibers of the OOc
extend to the Zmi in most specimens (Yaetral, 2012;

Vi e K : Hur et al, 2018). A part of the superomedial fibers of the
= e = " . OOc, the depressor supercilii, was medially connected to
Fig. 1. Connecting patterns of the inferior fibers of orbicularis ocuwe LLSAN by thg muscle fibers and thin aponeurosis in
(OO inf.) to the levator labii superioris alaeque nasi (LLSAN)22-7 % of the specimens (Hetral, 2022). The inferomedial
(A) Some (arrowhead) of the OOc inf. coursed medially to bleriPers of the OOc had fibers connecting to the LLSAN in
with the lateral originating fibers of the LLSAN. (B) Some (arrow)29.5 % of specimens in the present study. Thus, both the
of the OOc inf. descended vertically to blend with the LLSAN. (Csuperior and inferior fibers of the OOc had connecting fibers
Some (arrowhead) of the OOc inf. coursed medially to blend win their medial sides, implying the delicate and combined
the lateral originating fibers of the LLSAN, and some (arrow) ofnovements of the orbital, nasal, and upper lip regions. Waller
the OOc inf. descended vertically to blend withthe LLSAN. LLSgt 51 (2006) found that intramuscular electrical stimulation
levator labil superioris. of the OOc pars orbitalis elevates the infraorbital triangle
(cheek) superiorly and medially in humans and chimpanzees.
Thus, the connecting fibers between the OOc inf. and

In type I, some of the OOc inf. coursed medially td LSAN are thought to assist in the action of the OOc inf.,
blend with the lateral originating fibers of the LLSAN. Aftermedially combining the movements of the eye, nose, and
the OOc fibers surrounded the superior and lateral margiagper lip.
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The experimental study of Bruintjet al. (1996) de 22 cadaveres coreanos adultos embalsamados. Se observaron
found that the LLSAN's function is primarily that offibras conectoras entre los MOO inf. y LNL en el 29,5 % de los
mimicking. The LLSAN muscles are hardly active duringaspecimenes. Patrones de conexion del OOc inf. a LNL se clasifi-
respiration but show high levels of activity during complefaron en tres categorias segun las direcciones de las fibras

. ] 0 .
mimetic activities, such as closing the eyes or drawing tﬁgneCtoras’ Tipo | (13,6 %), en el que algunos .de los MOO inf.
ctirsaban medialmente para mezclarse con las fibras de origen la-

nose P'OW”- _Wallel_at al (2006) found that mtrgmuscular teral del LNL. Tipo Il (11,4 %), en el que algunos de los MOO inf.
electrical stimulation of the LLSAN draws lip cornersgescendian verticalmente para mezclarse con el LNL. Tipo 11l (4,5
laterally and causes wrinkles in the skin alongside the nogg, en el que se encontraron simultaneamente los tipos 1y II. Al-
in humans. Unlikely other levators of the upper lip, thgunos de los MOO inf. cursaron medialmente para mezclarse con
LLSAN raises the upper lip superomedially, and it alségs fibras de origen lateral de la LNL y algunas de las MOO inf.
attaches to the upper third of the nasolabial fold (pessad&scendl’an verticalmente para mezclarse con el LNL. Estos ha-
Brown, 1992). The connecting fibers between the OOc ilfazgos aportan un mayor conocimiento de las fibras conectoras

and LLSAN can assist in raising the upper ”FFntre los MOO inf. y LNL, lo que nos ayuda a comprender expre-

superomedially, dilating the nostril, or attaching to the uppslrones complicadas, inyectar BoNT-A en las arrugas relacionadas

. . . . analizar las actividades de EMG.
nasolabial fold. Additionally, these connecting fibers ca%
affect EMG activities of the OOc and LLSAN. PALABRAS CLAVE: Fibras conectoras; Levator labii

) ) superioris alaeque nasiOrbicularis oculi.
The anatomical connections between the OOc and

LLSAN are also found in Antropopithecus and Gorilla. The
LLSAN of gorillas is derived from the portion of the OOCREEERENCES
below the rima oculi, with only a few bundles finding

attachment to the medial palpebral ligament. The OOc in

. . enedetto, A. VBotulinum Toxins in Clinical Aesthetic Practicid ed.
the lower lid of Anthropopothecus comes from the ligament,” York. CRC Press, 2018.

inferior orbital margin, and the nose. The origin on the N0$Ryintjes, T. D.; Olphen, A. F.; Hillen, B. & Weijs, W. A. Electromyography
reaching to the midline is covered by the procerus and unitesof the human nasal muscl&ir. Arch. Otorhinolaryngol., 253(8)64-

with the LLSAN (Sullivan & Osgood, 1925). The connecting_‘ |9’ 1996.
Y

. . . linshead, W. HAnatomy for surgeons: The Head and Nk 1. 3rd
fibers between the OOc inf. and LLSAN in the present study™_ "\ o, York, Harper & Row, 1982.

and the connecting fibers among the DS, LLSAN, and OQgy, M. s. Anatomical connections between the buccinator and the tendons
inf. in a previous study (Huet al, 2022) imply that the of the temporalisAnn. Anat., 2143-6, 2017c.

facial muscles between the eyes and upper Iip in humaig: M. S. Anatomical relationship of the inferior bundle of the incisivus

. . . labii inferioris with the depressor labii inferioris and the platysina.
are more differentiated than those in other races. Craniofac. Surg., 28(7)861-4, 2017b.

Hur, M. S. Anatomical relationships of the procerus with the nasal ala and
In the present study, the connecting fibers between the nasal muscles: transverse part of the nasalis and levator labii

the OOc inf. and LLSAN were located where movements Superioris alaeque nasiurg. Radiol. Anat., 39(865-9, 2017a.

. . ur, M. S.; Bae, J. H.; Kim, H. J.; Lee, H. B. & Lee, K. S. Blending of the
of the eye, nose, and upper “p occur Slmu“aneOUSN' lateral deep slip of the platysma muscle into the buccinator muscle.

Additionally, these connecting fibers had various patterns, surg. Radiol. Anat., 37(831-4,2015.
probably contributing to forming complicated expressionsur, M. S.; Hu, K. S.; Park, J. T.; Youn, K. H. & Kim, H. J. New anatomical
and deepening wrinkles in the region. These findings provide insight of the levator labii superioris alaeque nasi and the transverse

. . part of the nasalisSurg. Radiol. Anat., 32(8)53-6, 2010.
greater knowledge of the connecting fibers between the O f, M. S.; Kim, H. J. & Lee, K. S. An anatomic study of the medial fibers

inf. and LLSAN, thereby helping us understand complicated of gepressor anguli oris muscle passing deep to the depressor labii

expressions, inject BoNT-A into related wrinkles, and inferioris muscleJ. Craniofac. Surg., 25(514-6, 2014.

analyze EMG activities. Hur, M. S.; Lee, S.; Jung, H. S. & Schneider, R. A. Anatomical connections
among the depressor supercilii, levator labii superioris alaeque nasi,
and inferior fibers of orbicularis oculi: Implications for variation in

- - S human facial expressiorBLoS One, 17(320264148, 2022.
HUR, M. S.; MOON, Y. S. & KIM, H. Conexiones anatémicas pr, M. S.; Youn, K. H. & Kim, H. J. New insight regarding the zygomaticus

entre las fibras inferiores del masculo orbicular del ojo y levantador minor as related to cosmetic facial InjectioBin. Anat., 31(7)974-
nasolabiallnt. J. Morphol., 40(4)1043-1047, 2022. 80, 2018.
lwanaga, J.; Hur, M. S.; Kikuta, S.; Ibaragi, S. & Tubbs, R. S. Extended

RESUMEN: Este estudio tuvo como objetivo determinar crossing fibers of the mentalis muscle attaching to the contralateral
las conexiones anatémicas entre las fibras inferiores del muscylo™andibleAnat. Cell Biol, 54(4522-4, 2021.
orbicular del ojo (MOO inf.) y el levantador nasolabMUuéculus K'mf’ H. J,; Seo, K.K.; Lee, H. K. & Kim, J. Clinical Anatomy of the Face

. - . S or Filler and Botulinum Toxin Injection. Singapore, Springer, 2016.

levator n_aS'OIab'a“SM' Ieyator labii SEJP‘?“O”S alaequg ngeLNL), Lee, J. H. & Hong, G. Definitions of groove and hollowness of the
proporcionando variaciones anatomicas de las fibras conectoras.infraorhital region and clinical treatment using soft-tissue fiiech.
Se examing edrbicularis oculi(MOO) y LNL de 44 especimenes  Plast. Surg., 45(3314-21, 2018.

1046




HUR, M. S.; MOON, Y. S. & KIM, H. Anatomical connections between the inferior fibers oflusculus orbicularis ocutandlevator labii superioris alaeque nasi
Int. J. Morphol., 40(4)L043-1047, 2022.

Pessa, J. E. & Brown, F. Independent effect of various facial mimetCorresponding author:
muscles on the nasolabial foldlesthetic Plast. Surg., 16(257-71, Hongtae Kim, MD, PhD

1992. , . _ _ » _Department of Anatomy
Standring, SGray's Anatomy: The Anatomical Basis of Clinical Practice School of Medicine
42nd ed. New York, Elsevier, 2020. . . .
Sullivan, W. E. & Osgood, C. W. The facialis musculature of the oran%aegu Catholic University
Simia satyrusAnat. Rec., 29(3)95-243, 1925. aegu
Venkataram, MACS(I) Textbook on Cutaneous and Aesthetic Surgery KOREA
1. 2nd ed. New Delhi, The Health Sciences Publisher, 2017.
Waller, B. M.; Vick, S. J.; Parr, L. A.; Bard, K. A.; Pasqualini, M. C.; Gothard,
K. M.; & Fuglevand, A. J. Intramuscular electrical stimulation of fa-E-mail: htaekim@cu.ac.kr
cial muscles in humans and chimpanzees: Duchenne revisited and ex-
tended Emotion, 6(3)367-82, 2006.
Youn, K. H.; Park, J. T.; Park, D. S.; Koh, K. S.; Kim, H. J. & Paik, D. J.
Morphology of the zygomaticus minor and its relationship with the
orbicularis oculi musclel. Craniofac. Surg., 23(546-8, 2012.

1047





