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ABSTRACT

Purpose: Marionette lines, also known as static labiomandibular folds, are common age-related perioral
wrinkles that impact facial aesthetics, particularly in Asian populations. This article aims to examine the
anatomical basis, etiology, and filler injection techniques used for treating marionette lines.

Materials and Methods: The study reviews anatomical studies and clinical practices related to
marionette lines. Anatomical observations focus on the position of the modiolus and its relationship to
age-related changes. Treatment approaches are examined through a review of filler injection techniques,
including supramuscular and submuscular fat layer targeting, as well as neurotoxin use for enhancing
treatment outcomes.

Results: The review finds that the anatomical positioning of the modiolus in Asian populations
predisposes them to increased susceptibility to commissural ptosis and wrinkle formation. Filler
injections, particularly using a cannula for deeper layers, are effective for addressing volumetric loss in
the supramuscular and submuscular layers. Neurotoxin injections into the depressor anguli oris muscle
can enhance results by reducing downward force on the oral commissure.

Conclusions: Marionette lines are complex, multifactorial wrinkles that benefit from a multimodal
treatment approach, combining dermal fillers and neurotoxins. Awareness of anatomical variations and
proper injection techniques is crucial for achieving optimal aesthetic outcomes and minimizing risks.

KEYWORDS

Aging; dermal fillers; Botulinum
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In Caucasian and African populations, the modiolus, a small,
thick muscular nodule formed by the convergence of perioral
muscles, is typically located at or above the level of the oral com-
missure. Conversely, in Asian populations, including Koreans, the
modiolus is generally positioned approximately 11mm laterally
and 9mm inferiorly to the oral commissure. Consequently, even in
a neutral expression, Asian individuals often present with a down-
turned appearance of the oral commissures compared to their
Western counterparts. This anatomical positioning predisposes
Asian individuals to increased susceptibility to commissural ptosis
and wrinkle formation with advancing age (9,10).

The muscular layers forming the modiolus, including the super-
ficial depressor anguli oris (DAO) muscle and the superficial and
deep fiber layers of the orbicularis oris muscle, create distinct
planes due to their varying depths. This layered structure can
result in the formation of a commissural line, a vertically oblique
depression particularly prevalent in Asian populations due to the
anatomical position of the modiolus (11-13).

Volumetric deficiency in the lateral lower lip fat compartment,
one of the three superficial fat compartments below the lip, can

Introduction

Marionette lines, also known as static labiomandibular folds, are
age-related perioral wrinkles that significantly impact facial esthet-
ics. These lines extend from the oral commissures to the mandib-
ular border, often accompanied by the formation of a prejowl
sulcus. The etiology of marionette lines is multifactorial, involving
anatomical, age-related, and lifestyle factors that contribute to
their development and progression (1-5).

The anatomical basis for marionette lines varies among different
ethnic groups, with Asian populations showing a distinct predispo-
sition due to the positioning of the modiolus (6-8). This muscular
nodule, formed by the convergence of perioral muscles, is typically
located more laterally and inferiorly in Asian faces compared to
Caucasian and African populations. This anatomical difference con-
tributes to the increased susceptibility of Asian individuals to com-
missural ptosis and wrinkle formation, even in neutral expressions.

Types and definitions of oral commissure wrinkles

The wrinkles that form around the oral commissures are referred
to by various names in literature. This section aims to summarize
the most commonly used terms for these perioral lines.

exacerbate the thickness discrepancy between the jowl fat and
the lower lip tissues. This disparity accentuates the commissural
line and contributes to mouth corner drooping (Figure 1).
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Figure 1. Superficial fatty compartments.

Figure 2. Types of the mouth corner line.

Figure 3. Before (a) and after (b) treatment of the melolabial fold with loss of deep fat volume.

The line demarcating the superficial anatomical boundary
between the cheek and lower lip region is often referred to as the
cheek-chin crease or melolabial fold when it becomes more pro-
nounced due to increased tissue thickness discrepancy (Figure 2).

In cases of severe melolabial folds extending to the jawline,
restoration of the lower lateral lip compartment volume is crucial
for improvement. Case studies demonstrate that addressing this
volumetric deficiency can result in both fold improvement and
ancillary mouth corner lifting effects (Figure 3) (14).

Age-related exacerbation of the melolabial fold can lead to its
extension to the mandibular border, coupled with the formation of
a prejowl sulcus. This wrinkle pattern is commonly referred to as
the marionette line (Figure 4) (15).

Figure 4. Marionette line with the prejowl sulcus and jowling.



The term ‘marionette line’ is believed to originate from the
resemblance to puppet mouth corners in European marionette
theater, although its precise etymological origin remains unclear. It
is also termed the static labiomandibular fold due to its presence
even in the absence of facial expression.

Etiological factors for marionette lines include maxillary and
mandibular bone resorption, gravitational descent, deep fat com-
partment atrophy beneath the depressor anguli oris muscle, mus-
cle compression, mandibular ligament tethering effects, skin and
connective tissue laxity, and jowl and buccal fat ptosis (16).
Treatment approaches may necessitate combination therapies
addressing these multifactorial causes (Table 1).

The dynamic labiomandibular fold, distinct from the static mar-
ionette line, is characterized by its formation along the anterior
border of the depressor anguli oris muscle during facial expres-
sion. With aging, this dynamic fold may become persistent even at
rest, potentially extending from the nasolabial fold to the jawline
(13,17-21).

The dynamic labiomandibular fold is particularly exacerbated
by the lateral pulling action of the platysma and zygomaticus
major muscles. This is due to the anatomical arrangement where
the upper portion of the depressor anguli oris muscle inserts into
the skin, while the inferior boundary is anchored by the

Table 1. Considerations for the treatment of marionette line.

1. Causes of the deepening melolabial fold (marionette line)

Resorption of the maxillary & mandibular bone

Gravitational downward displacement

Depressed labiomandibular fat with the sagging of jowl & buccal fat

Tethering effect of the mandibular ligament

Compression of the depressor anguli oris muscle

Tight lower lip compartment with redundant skin and connective tissue above
the marionette line

2. Combination procedures

Botulinum toxin injection to improve the mouth corner depression caused by
the depressor anguli oris muscle action

Removal of the jowl fat

Thread lifting (fat tissue repositioning)

Filler injection for the mandible border line & mouth corner

Figure 5. Bowing effect of the depressor anguli oris muscle by the lateral pulling.
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mandibular ligament. This configuration results in a bowing effect
during lateral muscle contraction (Figure 5) (22-25).

Given these distinct etiologies, the treatment approaches for
dynamic labiomandibular folds differ from those for static mario-
nette lines. The principles of management align with those for
age-related dynamic perioral wrinkles, which will be elaborated
upon in subsequent sections.

Commiissural line or melolabial fold treatment

In this study, Lorient fillers were selected based on the severity of
the marionette lines. For patients with more severe marionette
lines, Lorient No. 4 was used due to its higher elasticity (G’ 338 Pa)
and better structural support. For patients with less severe lines,
Lorient No. 2 was chosen because of its softer profile (G' 203 Pa),
allowing for subtle volume enhancement and natural movement.
After determining the appropriate filler based on severity, 0.5ml of
filler was injected per side for each patient, ensuring precise and
consistent correction tailored to individual needs. This approach
allowed for effective treatment of marionette lines while maintain-
ing a natural esthetic outcome.

Filler injection is performed along and slightly medial to the
wrinkle line, concurrently addressing any adjacent volume deficits.
The typical approach involves needle injection into the supramus-
cular fat layer using linear threading and retrograde fanning tech-
niques (Figure 6).

The volumization effect of filler injection can elevate depressed
tissues, thereby attenuating the wrinkle boundary and creating an
apparent lifting effect at the oral commissure. Caution must be
exercised to avoid injury to branches of the facial and inferior
labial arteries during the procedure.

Marionette line (static labiomandibular fold) treatment

For mild to moderate depressions, filler injection primarily targets
the subcutaneous fat layer above the muscle using a needle. The
injection is performed slightly medial to the marionette line using
a linear threading technique, while the depressed area anterior to
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Figure 6. Injection techniques for the commissural line and melolabial fold. Injection entry point: Slightly medial to the commissural line or melolabial fold along the
line or with right angles along the line for subdermal injection of soft filler to smooth out the margin of the line. Injection techniques: 1. Retrograde fanning & linear

threading technique 2. Superficial multiple fern leaf or duck walk technique.

Figure 7. Injection techniques for the marionette line. Injection entry points: 1. Slightly medial to the marionette line along the line when using the needle for the
subcutaneous injection of soft filler to smooth out the surface including margin of the line 2. Medial to depressed area on lower 2/3 position from the oral commis-
sure to the mandible border when using the cannula for the volume replacement. Injection techniques: 1. Linear threading, retrograde fanning & cross hatching
technique for the needle 2. Retrograde fanning, cross hatching & layering technique for the cannula.

Figure 8. Superficial and deep fat medial to the marionette line.

the line is treated using retrograde fanning or cross-hatching tech-
niques for broader volumization (Figure 7).

During marionette line and jowl treatments, it is crucial to be
aware of the perioral vascular anatomy. As previously discussed in the
labial section, branches of the facial artery traverse the mandibular
border toward the nasolabial fold, coursing superior and inferior to

the oral commissure. Gentle manipulation of needles or cannulas is
essential to minimize vascular trauma. The practitioner must consider
the trajectories of branches from the facial, inferior labial, labiomental,
and submental arteries to avoid vascular compromise (Figure 8).

For deep wrinkles and significant volume loss, treatment of the
submuscular fat layer is often necessary. In such cases, cannula
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Figure 9. Overlays of cutaneous folds on anatomical images, highlighting the relationships between muscles, fat, and superficial structures.

use is preferred to mitigate risks of vascular and neural injury. To
avoid vascular compromise, it is essential to inject slowly, use a
cannula in high-risk areas, and remain superficial in regions near
the facial, inferior, and superior labial arteries. Key anatomical
landmarks should be observed, such as staying lateral to the naso-
labial fold when injecting.

The entry point for cannula insertion is typically located at the
medial border of the depressed area, approximately two-thirds of
the distance from the oral commissure to the mandibular border.
From this point, retrograde fanning and layering techniques are
employed to restore volume in both the submuscular and supra-
muscular fat layers, simultaneously addressing the prejowl sulcus
to smooth the jawline contour.

During this procedure, care must be taken to avoid injury not
only to the facial artery and its perioral branches but also to the
mental artery and nerve emerging from the mental foramen. The
mental foramen is often located slightly medial to the midpoint of
a vertical line drawn from the oral commissure to the mandibular
border, or approximately 2cm inferior to the oral commissure.

It is advisable to use the non-injecting hand to compress the
superior aspect of the treatment area, preventing superior migra-
tion of filler. Following volumization, if necessary, a soft filler may
be injected into the subdermal plane, including the dermis, for
final surface refinement.

Hyperactivity of the depressor anguli oris muscle, which origi-
nates broadly from the mandibular border and narrows to insert
into the modiolus near the oral commissure, can result in down-
ward displacement of the oral commissure. In such cases, neuro-
toxin injection to weaken this muscle can be beneficial (7,26-28).

Neurotoxin treatment, by reducing the downward force on the
oral commissure, can enhance the efficacy of filler treatments for
commissural wrinkles. Moreover, this approach aligns with contem-
porary facial balancing techniques, creating an appearance of ele-
vation at the oral commissure and imparting a more positive
expression.

Discussion

In younger patients, structural causes like protrusion of buccal fat
often exacerbate melolabial folds. In such cases, hyaluronic acid
fillers and lipolytic agents can be used to even out the area below

the fold to achieve a smoother appearance (29). Additionally, early
intervention techniques, such as the use of thread lifting,
skin-tightening treatments like ultrasound or radiofrequency can
be used.

The treatment of marionette lines requires a comprehensive
understanding of facial anatomy and a multifaceted approach to
address the various contributing factors (Figure 9). Filler injections
remain a cornerstone of treatment, targeting both supramuscular
and submuscular fat layers to restore volume and improve con-
tour. The choice between needle and cannula injection techniques
depends on the depth of the wrinkles and the specific anatomical
area being treated. For deeper injections, particularly in the sub-
muscular layer, cannula use is often preferred to minimize the risk
of vascular and neural injury.

Awareness of the perioral vascular anatomy is crucial for safe
and effective treatment. The practitioner must be cognizant of the
course of the facial artery and its branches, including the inferior
labial and mental arteries. Careful consideration of injection tech-
nigques and entry points is essential to avoid vascular compromise.
The mental foramen’s location, typically found slightly medial to
the midpoint between the oral commissure and mandibular bor-
der, serves as an important anatomical landmark for avoiding
injury to the mental nerve and artery. Common complications
associated with the treatment of marionette lines include bruising
due to inferior labial artery running below the depressor anguli
oris, swelling, asymmetry, and rare vascular events, such as arterial
occlusion. To minimize these risks, practitioners should adopt pre-
ventive strategies, including thorough anatomical assessment, slow
and controlled injections, and the use of blunt-tip cannulas in
high-risk areas. Staying within the superficial plane, particularly
near key arteries such as the facial artery, is critical to avoiding
vascular compromise. Early recognition of complications, such as
signs of vascular compromise (e.g., blanching, pain), is essential,
allowing for prompt intervention with measures like hyaluronidase
administration, massage, or warm compresses. By integrating these
strategies into their practice, clinicians can enhance patient safety
and optimize treatment outcomes for marionette lines.

Complementary to filler injections, neurotoxin treatments can
play a significant role in managing marionette lines, particularly in
cases where muscle hyperactivity contributes to the problem.
Targeting the depressor anguli oris muscle with neurotoxin injec-
tions can reduce the downward force on the oral commissure,
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enhancing the overall esthetic outcome. Botulinum neurotoxin
dosage (e.g., 2-4 units per side), injection techniques (e.g., target-
ing the depressor anguli oris muscle), and patient selection crite-
ria, such as avoiding over-treatment in patients with preexisting
asymmetry. Contraindications and precautions for combining fillers
and neurotoxins, such as avoiding treatments in areas of active
infection or in patients with neuromuscular disorders (12).

This combination approach aligns with contemporary facial bal-
ancing techniques, aiming not only to restore volume but also to
create a more harmonious and positive facial expression. The syn-
ergistic use of fillers and neurotoxins exemplifies the evolving
nature of esthetic treatments, moving toward more holistic and
personalized approaches to facial rejuvenation.
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