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SUMMARY: The depressor supercilii muscle (DS) is a small but clinically relevant depressor of the glabellar region, whose
morphology and independent existence remain debated. Precise knowledge of its variations is critical for optimizing botulinum
toxin (BONT) injections and surgical interventions. A total of 44 DS specimens from 22 embalmed Korean cadavers (10 males, 12
females; mean age, 72.1 years) were dissected. The DS was analyzed for overall shape, fiber orientation, and attaetithent sites,
classification into morphological subtypes. Bilateral symmetry was also assessed. Two major shapes were identified: wide fan-
shaped (79.5%) and narrow band-shaped (20.5%). Fiber orientation was predominantly vertical (86.4%), with a minority displaying
asymmetric (6.8%) or oblique (6.8%) trajectories toward the orbicularis oculi. Five insertion patterns were observed;aringing f
exclusive eyebrow to exclusive glabellar attachment. Balanced dual insertion was the most frequent, with symmetrical patterns i
45.5% and asymmetrical patterns in 54.5% of cadavers. These findings support the DS as an anatomically distinct muscle exerting
a primarily vertical downward pull on the medial eyebrow and glabella. The DS demonstrates consistent vertical orientation but
variable morphology and attachment patterns, which may explain incomplete wrinkle reduction and asymmetry following standard
BONT injections. Recognition of DS variability highlights the need for individualized treatment strategies in both aesthetic an
reconstructive practice.
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INTRODUCTION

The glabellar region is anatomically complex, where Among these muscles, the DS holds a particularly
several small but clinically relevant muscles interact withinoteworthy position. Attaching directly to the medial end
a narrow space. The frontalis elevates the eyebrows, whiliethe eyebrow, it exerts a nearly vertical downward pull,
the procerus, corrugator supercilii, and depressor superdilistinguishing it from its adjacent depressors. Yet, despite
muscle (DS) act to draw them downward, forming ththis unique role, the DS remains a subject of anatomical
expressive lines of the glabella (Kiet al, 2016; Seo, debate: some authors consider it merely the superomedial
2017; Benedetto, 2018; Standring, 2020; \Waal, 2024). extension of the OOc, while others, supported by

histological and dissection-based evidence, identify it as

The procerus contributes to horizontal wrinklesin independent muscle (Coekal, 2001).
across the glabella, and the corrugator supercilii produces
vertical or oblique lines by pulling the medial eyebrow Despite its small size, this muscle holds clinical
inferomedially. Knize (2000) further described three mediaglevance that should not be disregarded. Botulinum toxin
eyebrow depressors—the oblique head of the corrugaf®oNT) injections into the glabellar region—common in
supercilii, the DS, and the medial orbital portion of th&oth aesthetic and therapeutic practice—may diffuse into
orbicularis oculi muscle (OOc)—that together produce thbe DS, altering its function and leading to variable wrinkle
oblique glabellar lines. reduction, eyebrow asymmetry, or other complications.
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While the procerus and corrugator supercilii muscles havelationships to adjacent muscles such as the OOc and
been extensively studied (Yaegal; Hur, 2017; Leest procerus, and their attachment sites in the eyebrow and
al.; Parket al, 2025), detailed investigations of the DS—glabellar regions. To accurately identify the anatomical
its morphology, variations, and spatial relationships-insertion of the DS into the eyebrow region, dissection
remain limited (Coolet al, 2001; Huret al, 2022). was performed with the overlying eyebrow skin preserved.
This approach allowed for clear visualization of the muscle

The present study aimed to conduct a detailéefibers and their direct attachments to the subcutaneous
morphological analysis of the DS, focusing on its shap@ssues and dermis of the medial eyebrow. For consistency,
fiber orientation, and insertion sites—whether into thall images were adjusted to the left facial orientation,
eyebrow, glabella, or both—and to classify these patteraiowing clearer observation of DS morphology.
while assessing bilateral symmetry. By examining its
anatomical relationships with neighboring muscles such BESULTS
the procerus and corrugator supercilii, this research aimed
to clarify the functional role of the DS muscle in glabellar The DS was classified according to three criteria:
wrinkle formation and provide foundational anatomical dataverall shape, muscle fiber orientation, and attachment site
to guide safer and more effective BONT interventions.  (Figs. 1-3). This classification demonstrates considerable

anatomical variability of the DS, which may have important
MATERIAL AND METHOD implications for anatomical and clinical assessments of the
glabellar region.

The DS was investigated in 44 specimens from
embalmed adult Korean cadavers (10 males, 12 femal&ape of the DS
mean age, 72.1 years; age range, 40-94 years). All
cadavers were legally donated to the Catholic Kwandongdype |: Wide fan-shaped & 35 of 44 specimens, 794,
University College of Medicine, and the study was Fig. 1A), in which the DS had a broad triangular
conducted in accordance with the Declaration of Helsinki. configuration, with muscle fibers radiating widely from

a relatively narrow origin.

Dissection of the upper face was performed teType II: Narrow band-shaped (n =9, 20.5 %, Fig. 1B), in
expose the DS, OOc, procerus, frontalis, and adjacentvhich the DS exhibited a slender, ribbon-like
anatomical structures. The analysis focused on themorphology, with muscle fibers following a confined
orientation of the DS muscle fibers, their anatomical trajectory.

7

Fig. 1. Two morphological types of the DS (depressor supercilii) based on overall muscle shape (A) Wide fan-shaped typaadThe D
a broad, triangular configuration with muscle fibers radiating outward from a relatively narrow origin. (B) Narrow bandygeaped
The DS appeared as a slender, ribbon-like band with muscle fibers running in a confined trajectory. OOc, orbicularmacelyP,
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Muscle fiber orientation of the DS which all DS fibers ascended and inserted beneath the
medial end of the eyebrow.

-Type A: Vertically oriented type (n = 38, 86.4%, Fig.

2A). The DS fibers ascended almost straight in a verticallype II: Predominantly eyebrow (n =9, 20.5 %, Fig. 3B),

direction, forming a symmetric fan-shaped configuration.in which approximately two-thirds of the DS fibers
inserted into the medial end of the eyebrow, with the

-Type B: Asymmetrically oriented type (n = 3, 6.8%, Fig. remaining one-third attaching to the glabella.

2B), in which while the majority of muscle fibers

ascended vertically, the lateral fibers deviatedType lll: Balanced dual insertion (n = 13, 29.5 %, Fig.

superolaterally toward the medial portion of the OOc, 3C), in which approximately half of the DS fibers attached

resulting in an asymmetric triangular morphology. to the medial end of the eyebrow and half to the glabella.

-Type C: Obliquely oriented type (n = 3, 6.8%, Fig. 2C)Type IV: Predominantly glabella (n =9, 20.5 %, Fig. 3D),
in which most fibers ascended obliquely in a superolateraln which approximately two-thirds of DS fibers inserted
direction toward the OOc, showing a predominantly into the glabella, with the remaining one-third attaching
inclined trajectory rather than a vertical course. to the medial end of the eyebrow.

Attachment Site of the DS -Type V: Glabella only (n = 6, 13.6 %, Fig. 3E), in which
All DS fibers ascended and inserted to the glabella, medial
-Type I: The eyebrow only (n = 7, 15.9 %, Fig. 3A), in to the eyebrow.

S AP

ks 3

Fig. 2. Three types of fiber orientation in the DS (A) Vertically oriented type — The DS fibers ascend almost straightidal a ver
direction, forming a symmetric fan-shaped configuration. (B) Asymmetrically oriented type — While the majority of fibersersicaiy,

the lateral fibers deviate superolaterally toward the medial portion of the orbicularis oculi, resulting in an asymnggitée triarphology.

(C) Obliquely oriented type — Most fibers ascend obliquely in a superolateral direction toward the orbicularis oculi, giredamginantly
inclined trajectory rather than a vertical course. OOc, orbicularis oculi; P, procerus.

Symmetrical and asymmetrical insertion patterns of the DS and approximately the other half to the glabella. In three
cadavers (13.6%), approximately one-third of the DS fibers
Among the 22 cadavers with bilateral DS musclesyere attached to the medial end of the eyebrow and the
10 cadavers (45.5%) exhibited symmetrical insertioremaining approximately two-thirds to the glabella, whereas
patterns, while the remaining 12 cadavers (54.5%) three other cadavers (13.6%), approximately two-thirds
demonstrated asymmetrical patterns. were attached to the eyebrow and approximately one-third
to the glabella. Additionally, exclusive eyebrow insertion
When the bilateral insertions were symmetrical, th€100%) was observed in one cadaver (4.5%).
specific insertion patterns varied considerably. In three
cadavers (13.6%), approximately half of the DS muscle A variety of asymmetrical insertion patterns of the
fibers were attached to the sub-medial end of the eyebrdw$ were observed. In four cadavers (18.2%), one side
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Fig. 3. Five types of attachment sites of the DS muscle to the eyebrow and glabellar region (A) Eyebrow only type — Al DS fibe
ascended and inserted beneath the medial end of the eyebrow. (B) Predominantly eyebrow type — Approximately two-thireisof the f
inserted into the medial end of the eyebrow, while approximately one-third attached to the glabella. (C) Balanced dodypesertio
Approximately half of the fibers attached to the medial end of the eyebrow and half to the glabella. (D) Predominanttytypabella
Approximately two-thirds of the fibers inserted into the glabella, while one-third attached to the medial eyebrow. (E)dBlgtietia

— All DS fibers ascended and inserted to the glabella, medial to the eyebrow. OOc, orbicularis oculi; P, procerus.

showed an even distribution of fibers between the mediakclusive eyebrow insertion, whereas the opposite side
end of the eyebrow and the glabella, whereas the contralatastabwed a predominance of glabellar insertion with two-thirds
side demonstrated exclusive insertion at the medial endadffthe fibers attached to the glabella and one-third to the
the eyebrow. In two cadavers (9.1%), one side showed @yebrow. In a third cadaver, one side displayed exclusive
equal distribution of fibers between the medial end of thglabellar insertion, while the contralateral side exhibited a
eyebrow and the glabella, whereas the contralateral sigeedominance of eyebrow insertion with two-thirds of the
exhibited exclusive insertion into the glabella. In anothdibers attached to the eyebrow and one-third to the glabella.
two cadavers (9.1%), one side demonstrated approximatétythe final cadaver, one side showed exclusive eyebrow
one-third of the DS fibers were attached to the medial eimisertion, whereas the opposite side demonstrated a
of the eyebrow and the remaining approximately two-thirqsredominance of eyebrow insertion with two-thirds of the
to the glabella. fibers attached to the eyebrow and one-third to the glabella.

Of the remaining four cadavers, one exhibited equ@lISCUSSION
fiber distribution between the medial end of the eyebrow
and the glabella on one side, while the contralateral side In the present study, the DS predominantly exhibited
showed a predominance of eyebrow insertion with two-thirdsvertical fiber orientation (86.4%), with only a minority of
of the fibers attached beneath the eyebrow and one-thirdceses (13.6%) showing superolateral deviation toward the
the glabella. In another cadaver, one side demonstrat®®c. This supports the view that the DS acts independently
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from the OOc, exerting a distinct vertical pull rather thathese results demonstrate the importance of considering
acting as part of it. Morphologically, the DS mosDS morphology and its spatial relationships with adjacent
commonly appeared as a wide fan-shaped muscle. Tineiscles when designing individualized BoNT treatment
most frequent attachment pattern was dual insertion irgtrategies.
both the medial end of the eyebrow and the glabella,
suggesting a role in the simultaneous vertical depression  Macdonalcet al (1998), reported that the corrugator
of both regions. supercilii and procerus as the primary contributors to
vertical and horizontal glabellar rhytids, respectively, but
Cooket al (2001), previously described the DS aglid not identify the DS as a distinct anatomical entity. This
a vertically oriented muscle overlapping with the origin chbsence has contributed to debate regarding the
the corrugator supercilii. Our results corroborate thiedependent existence and clinical relevance of the DS. In
predominance of vertical orientation (86.4%) butcontrast, the present study provided clear morphological
importantly, also reveal clear morphological variations ievidence supporting the DS as a separate muscle,
shape and attachment, with some fibers showing obligdemonstrating its variable shape, muscle fiber orientation,
trajectories toward the orbicularis oculi. These findingand attachment patterns. These findings suggest that inter-
extend beyond observations of Coekal (2001), by individual differences in DS anatomy could account for
suggesting that the DS is not merely an extension of thesidual activity following botulinum toxin injections
corrugator or the orbicularis oculi but rather an independdiatrgeted only at the corrugator supercilii and procerus.
muscle with distinct anatomical and functional
contributions to glabellar depression. Consistent with these anatomical findings, Sanctis
Pecoraet al (2021), reported that the One21 technique—
From a clinical aspect, anatomical variations of than individualized approach that adjusts botulinum toxin
DS may influence the outcomes of botulinum toxin (BoNTinjection sites and dosages to the specific muscular pattern
treatment in the glabellar region. A wide fan-shaped DiBvolved, including the procerus, corrugator supercilii, and
with dual attachment may not be fully inactivated byarticularly the DS and frontalis—yielded superior
standard injections targeting only the procerus armlitcomes compared with the standard 5-point method. In
corrugator supercilii, leaving residual muscle activity anthe standard group, the DS was recruited in approximately
resulting in incomplete wrinkle reduction. Fiber orientatioi®0% of patients but was not directly targeted, which may
of the DS can also be relevant: a vertically oriented Ditave contributed to residual muscular activity or
primarily contributes to glabellar frown lines, whereagsymmetry. These clinical observations align with our
oblique fibers directed toward the orbicularis oculi maynorphological evidence and highlight the importance of
additionally affect the medial canthal region, wher@corporating DS targeting into anatomical mapping and
untreated fibers could produce persistent wrinkles. The sitgection planning, particularly in patients presenting with
of attachment further modifies the clinical effect. Arasymmetric glabellar lines or the involvement of additional
eyebrow-only DS tends to influence eyebrow positiormuscle groups in addition to the procerus and corrugator
while a glabella-only DS responds more directly to midlinsuperecilii.
injections. In cases of dual attachment, the DS can exert
effects on both the eyebrow and glabella, requiring careful Overall, our findings emphasize that the DS is an
injection planning to achieve balanced and predictabsatomically and functionally distinct muscle with a
results. predominantly vertical action that contributes to the balance
of glabellar and medial eyebrow movement. Further
Injection technique is another importantinvestigation into the extent of overlap between the DS,
consideration. Waet al (2024), demonstrated that deepecorrugator supercilii, and adjacent eyebrow structures
injections into the periosteal layer are more effective favould help clarify their spatial relationships and support
inactivating the fibers responsible for oblique glabellamore precise surgical and clinical interventions. The
lines, whereas vertical lines respond better to slightly moobserved morphological variations of the DS, particularly
superficial injections. Clinical observations are consistem fiber orientation and attachment, have direct clinical
with these findings: targeted DS blockade can elevate trelevance for botulinum toxin therapy and facial
medial eyebrow and improve oblique glabellar wrinkleggjuvenation procedures. Accordingly, individualized
particularly in cases where standard injections into trematomical assessment that accounts for DS variability and
procerus and corrugator supercilii produce unwantets interactions with surrounding muscles is essential for
flattening of the glabella or excessive widening of theptimizing both aesthetic and reconstructive interventions
interbrow distance (Dominguez-Duarte, 2022). Togethen the glabellar region.

636



HUR, M-S. Morphological classification of the depressor supercilii muscle based on shape, orientation, and attachimiest siterphol., 44(2632-637, 2026.

ACKNOWLEDGMENTS REFERENCES

The authors express their deep gratitude to individudksnedetto, A. VBotulinum Toxins in Clinical Aesthetic Practicd ed.

who donated their bodies for scientific research, enabling NeW York, CRC Press, 2018.
d . ical di rE%ok, B. E.; Lucarelli, M. J. & Lemke, B. N. Depressor supercilii muscle:
advancements in anatomical studies. anatomy, histology, and cosmetic implicatio@phthalmic Plast.

Reconstr. Surg., 17(8)04-11, 2001.

Institutional Review Board Statement Our study was de Sanctis Pecora, C.; Pinheiro, M. V. B.; Ventura Ferreira, K.; Jacobino de
exempted from requiring Institutional Review Board (IRB) Barros Nunes, G. & Miot, H. A. The One21 technique: an individualized

. . treatment for glabellar lines based on clinical and anatomical landmarks.
approval, as evidenced by the exemption number CKU-21- i1 cosmet. Investig. Dermatol.,-92-105, 2021.
01-0101. All specimens were handled in strict accordane©@minguez Duarte, A. Aesthetic implications of depressor supercilii muscle
with the ethical standards of the Declaration of Helsinki, block with botulinum toxin type AJ. Cosmet. Dermatol. 21374-8,
ensuring that our methods were ethically sound. The cadaﬁerzozz' . o .

. Fr, M. S. Anatomical relationships of the procerus with the nasal ala and
donations were made under legal agreements that COMPlYihe nasal muscles: transverse part of the nasalis and levator labii
with both our institution’s guidelines and national regulations  superioris alaeque naSiurg. Radiol. Anat., 39(865-9, 2017.
on research ethics. Hur, M. S.; Lee, S.; Jung, H. S. & Schneider, R. A. Anatomical connections

among the depressor supercilii, levator labii superioris alaeque nasi,

HUR. M-S. Clasifi — folbaica del ma od and inferior fibers of orbicularis oculi: Implications for variation in
» M-5. Llasinicacion morfologica del musculo depresor  , man facial expressionBLOS One, 17(320264148, 2022.

superciliar segun su forma, orientacion y punto de insercidqm, H. J.; Seo, K. K.; Lee, H. K. & Kim, Tlinical anatomy of the face
Int. J. Morphol., 44(2532-637, 2026. for filler and botulinum toxin injectiarSingapore, Springer, 2016.
Knize, D. M. Muscles that act on glabellar skin: a closer I¢0&st.
RESUMEN: EI mUsculo depresor superciliar (DS) es Reconsti. Surg., 105(B50-61, 2000. o ,
un masculo pequefio pero clinicamente relevante de la regh§fi; -7 Lee K. W.; Tansatit, T. & Kim, H. J. Three-dimensional teritory
. . . . . and depth of the corrugator supercilii: Application to botulinum
glabelar, cuya morfologia y existencia independiente siguen . rotoxin injectionClin. Anat., 33(5)795-803, 2020.
siendo objeto de debate. El conocimiento preciso de Sugcdonald, M. R.; Spiegel, J. H.; Raven, R. B.; Kabaker, S. S. & Maas, C.
variaciones es fundamental para optimizar las inyecciones deS. An anatomical approach to glabellar rhytiish. Otolaryngol. Head
toxina botulinica (BoNT) y las intervenciones quirlirgicas. Se Neck Surg., 124(12)315-20, 1998. ) '
disecaron 44 muestras de DS procedentes de 22 cadavBads H-J-: Paulsen, .. Kim, H. & Hur, M. S. Anatomical trajectory of the
coreanos embalsamados (10 hombres, 12 mujeres; edad medi%cgrrugator sgpercnu muscle in Koreans: implications for aesthetic and
_ o ’ - v linical practicesAesthet. Surg. J., 45(1}10, 2024.
72,1 afos). Se analiz6 la forma general, la orientacion de &%, k K. Botulinum toxin for Asians; Springer: Singapore, 2017.
fibras y los puntos de insercion del DS, clasificAndolo estandring, SGray's Anatomy: The Anatomical Basis of Clinical Practice.
subtipos morfoldgicos. También se evalud la simetria bilateral. 42nd ed. New York, Elsevier, 2020.
Se identificaron dos formas principales: ancha en forma ¥@n. J. Wu, R.; Kim, H. J. & Vi, K. H. Glabellar dynamics decoded to
abanico (79,5 %) y estrecha en forma de banda (20,5 %). I_areflne precision in botulinum toxin treatmedt.Cosmet. Dermatol.,

ientacion de | fib f domi ¢ ¢ ti 23(9)2816-20, 2024.
orientacion de las nbras fue predominantemente ver 'C@Ang, H. M. & Kim, H. J. Anatomical study of the corrugator supercilii

(8_6,4%_), con una mino”_a que presentabg trayectorias muscle and its clinical implication with botulinum toxin A injection.
asimétricas (6,8 %) u oblicuas (6,8 %) hacia el muUsculo Surg. Radiol. Anat., 35(8917-21, 2013.

orbicular del ojo. Se observaron cinco patrones de insercion,

desde insercion exclusiva en la ceja hasta insercion exclusiva

en la glabela. La insercion dual equilibrada fue la m&orresponding author:
frecuente, con patrones simétricos en el 45,5 % y asimétriddisSun Hur, PhD

en el 54,5 % de los cadaveres. Estos hallazgos respaldag3laDuryugongwon-ro 17gil
idea de que el musculo depresor superciliar es un mascNam-gu
anatomicamente distinto que ejerce una traccién vertidaépartment of Anatomy
descendente principalmente sobre la ceja medial y la glabélaegu Catholic University School of Medicine
El DS demuestra una orientacion vertical constante, pero Up@egu

morfologia y patrones de insercion variables, lo que podf&REA

explicar la reduccién incompleta de arrugas y la asimetria tras

las inyecciones estandar de toxina botulinica. E§-mail: mshur@cu.ac.kr
reconocimiento de la variabilidad del DS subraya la necesidad

de estrategias de tratamiento individualizadas tanto en la

préactica estética como reconstructiva.

PALABRAS CLAVE: Mdsculo depresor
superciliar; Musculo orbicular del ojo; Glabela; Arruga;
Inyeccion de toxina botulinica.

637



