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OUTLINE: Scars are an inevitable consequence of disruption to the dermoepidermal junction due to trauma or surgery.
Botulinum toxin and dermal fillers have been used increasingly in the management of scars over the past two decades.
Botulinum toxin has a demonstrated role peri-operatively in reducing the degree of scar formation through its effects
on reducing tension on the wound and modulating fibroblast activity. It may provide benefits in the management of

hypertrophic and keloid scars.

Dermal fillers play a more prominent role in managing certain atrophic scars, most commonly related to previous acne.
Therapy with fillers aims to replace volume to elevate the surface of the scar to that of the surrounding skin. They can be

used either alone or as a combination therapy.
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Introduction

Scarring is an inevitable consequence of disruption
to the dermis and dermoepidermal junction and
often creates physical and psychosocial distress.!
Scars may be atrophic, as classically seen in acne
scarring, or hypertrophic in nature. The normal
wound healing process consists of three overlapping
stages: inflammation, proliferation of granulation
tissue and remodelling."® The inflammation phase is
prolonged in pathologically healed wounds, creating
increased collagen synthesis and deposition of
glycosaminoglycans. This then causes widening of
the scar, pruritus, and erythema.? The wound healing
process is affected by local factors, such as wound
tension, and systemic factors, like vascular disease and
genetic disorders).?

Various techniques have been described to reduce the
formation of new scars and improve the cosmesis of
existing scars. Over the past two decades, two methods
have gained increasing prominence, namely neurotoxins
and dermal fillers. Compared to other options,
neuromodulators and dermal fillers have minimal
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downtime.* They are thus used for an increasing

variety of indications and are now the most popular
nonsurgical modalities in facial cosmetic surgery.’ Their
use in managing a wide variety of scars is increasing and
is the focus of this article.

Botulinum toxin

Botulinum toxin is a neurotoxin derived from the
bacteria Clostridium botulinum.> Although seven
immunologically distinct serotypes exist, botulinum
toxin type A is the most widely used in clinical
practice.® Type A neurotoxins block the release of
acetylcholine from the presynaptic receptors (at nerve
endings with striated muscle, smooth muscle and
autonomic exocrine glands) of muscle fibres, preventing
contraction. The duration of effect is typically three
months, although it may last from two to six months.*3
New scar tissue formation is minimised through muscle
paralysis, decreasing underlying muscle tension, which
in turn reduces fibrosis and collagen formation.??
Additionally, botulinum toxin may affect the activity

of fibroblasts by altering the apoptotic, migratory and
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fibrotic pathways seen within hypertrophic and keloid
scars.®’ Botulinum toxin minimises the appearance of
scars in elective surgery, traumatic laceration repairs,
and the treatment of pre-existing scars.?

When used peri-operatively, botulinum toxin reduces
scar width, pigmentation, vascularity and height.
Patient satisfaction is thus superior in surgical wounds
treated with botulinum toxin.? The botulinum toxin
can be injected pre-, intra-, or post-operatively.

The typical injection technique takes the form of 5-

10 IU placed 5-10 mm from the incision at intervals

of 1cm.® The injections should be placed into the
musculature directly or intradermally on the face,

as most facial muscles insert into the dermis. Thus,
the botulinum toxin diffuses into the muscle layer.?
However, positive results have been achieved with a
wide range of injection times and volumes.5 A general
recommendation is to inject during the procedure

or suture removal.®? Low doses and superficial
injections are preferred to avoid compromising deeper
muscle activity.?

Botulinum toxins are also used to treat pre-existing
hypertrophic and keloid scars. Hypertrophic and keloid
scars arise in aberrations during the remodelling phase
of wound healing, creating excess granulation tissue
formation.! Although the exact aetiology of hypertrophic
and keloid scars is unclear, the tension on the wound is
widely considered a factor.>® Hypertrophic scars are not
only cosmetically concerning but cause pain, pruritus,
and restriction of motion. They can be challenging

to manage, with the literature describing excision,
steroid injection, radiation therapy, laser, intralesional
5-fluorouracil injections, and pressure therapy as
possible management options.®’

Botulinum toxin injected into hypertrophic scars
decreases erythema, pruritus, and pliability.>” Unlike
injections to minimise scarring, described techniques
for active treatment for hypertrophic scars include
monthly injections of 2.5IU per cubic centimetre.’
Where other therapeutic options for hypertrophic
scars, such as intralesional steroid injections, are
associated with skin atrophy, intralesional botulinum
toxin injections have a more favourable side

effect profile.® In addition to treatment of existing
hypertrophic scars, there is evidence that botulinum
toxin also prevents their formation, particularly in
patients with darker Fitzpatrick skin types and scars
on the face and neck?

Keloid scars differ from hypertrophic scars in that
they grow beyond wound margins and may occur
spontaneously with no regression over time.*¢ Similar
treatment options to those used for hypertrophic
scars have been suggested, including intralesional
steroid injections as the preferred treatment, alongside
excision, radiation, and cryotherapy.5® Although
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tension is considered a critical factor in the formation
of keloids,® the mechanism of action of botulinum
toxin injections on keloids is otherwise less well
understood.? As with hypertrophic scars, intralesional
botulinum toxin injections can reduce associated itch
and pain, soften the texture, and reduce the volume and
erythema of keloids.*$ Symptoms may improve within
several weeks, although changes in appearance may
not be seen for several months.® Suggested treatment
regimens include injection every eight weeks at a dose
of 5 IU/cm? for six months. When administered at the
same frequency and duration, the efficacy is similar

to intralesional corticosteroid injections, although the
added advantage is that there are fewer adverse effects
associated with botulinum toxin.® Botulinum toxin has
also been examined as a combination treatment with
intralesional steroids, with a more favourable effect
on pain and itch symptoms.® Additionally, combining
botulinum toxin and intralesional corticosteroids with
topical hyaluronic acid may improve scar thickness
substantially.®

Other therapeutic options for keloid scars include
excision of keloid scars followed by post-operative
injection of botulinum toxin seven days after

suture removal. This appears to have superior
cosmetic outcomes compared to excision followed

by corticosteroid injections until six months post-
operatively.”” Botulinum toxin has been assessed in
managing treatment-resistant keloids. Excision of
keloid scars followed by a single dose of botulinum toxin
and 5-fluorouracil nine days later appears effective
with a recurrence rate of only 3.75%. Further, it is only
associated with transient local reactions 2-4 weeks
post injections." However, there is a notable limitation
in the published evidence as most studies only have a
follow-up period of up to 12 months.3®

Finally, botulinum toxin can improve the appearance of
existing scars by treating the surrounding skin. This is
especially the case for scars that are more prominent
with movement (for example, scars that cross relaxed
skin tension lines). The aim is to reduce the tension
created by movement and, thus, the visibility of existing
scars.® Atrophic scars, in particular, may benefit from

a combined approach: injection of botulinum toxin
first, with subsequent injection of dermal filler two
weeks later once the effect of the botulinum toxin is
established.® For treatment of these existing scars,
anatomic locations of the forehead, periorbital region,
glabella, and chin are associated with optimal results.?

Neurotoxins are generally considered safe, although
common adverse effects include headaches, local
injection reactions, muscle weakness (often seen as brow
and eyelid ptosis), or rarely hypersensitivity reactions.
The risk of local injection oedema, bruising, and pain

can be reduced with smaller needle gauges, superficial
injections, avoidance of visible vessels, and application of

VOLUME 04 / ISSUE 01 / AUGUST 2024

&

DERMATOLOGY TRADECRAFT
Procedural Skills for Benign Skin Lesions



Botulinum Toxin and Filler in the Management of Scars

ice packs post-procedure.* Brow and eyelid ptosis can be
minimised with conservative treatment for Botox-naive
patients or by avoiding overinjection.* There appears

to be no risk of more serious adverse events, including
wound dehiscence or infection?.

Fillers

Dermal fillers have been used since the 1970s to add
volume to the target location.* Fillers with smaller
particle sizes are less viscous and more appropriate for
areas with thinner skin (lips, lower eyelids). Conversely,
fillers with larger particle sizes are more appropriate
for deeper injections (preperiosteal).* Medium viscosity
hyaluronic acid is often used for moderate lines and
wrinkles (glabellar and nasolabial folds) and injected into
the mid-to-deep dermis.” Due to increased hydrophilic
properties with more viscous fillers, they also tend

to have greater longevity (up to 12 months compared
with three months).* The most popular dermal fillers
currently comprise hyaluronic acid, are considered
non-permanent, and have the advantage of reversibility
with a hyaluronidase injection.®® Non-hyaluronic acid
fillers are more durable, although they do not have a
reversal agent.

Where botulinum toxin is more suited towards
preventing scarring and treating hypertrophic and
keloid scars, fillers play more of a role in managing
atrophic scars where they can replace the lost volume.
Atrophic scars arise from many causes, the most
common of which are acne, varicella, surgery, and
trauma.” Atrophic scars from acne are often classified
into three types: rolling, boxcar, and icepick.* Rolling
scars occur from dermal tethering of otherwise normal-
appearing skin and are wider than 4 mm. Boxcar scars
are round depressions with sharply demarcated vertical
edges. Icepick scars are less than 2 mm wide, sharply
marginated tracts that extend vertically to the deep
dermis or subcutaneous tissue. This is below the depth
reached with usual skin resurfacing options; thus, this
subtype of atrophic scar is the most challenging to
treat."

Options to treat atrophic scars include fillers, chemical
peels, laser, dermabrasion, punch techniques,
microneedling, and subcision.’®* Fillers may be
preferable because punch techniques, microneedling,
and laser resurfacing often require several treatments
to the target area. Fillers have the added benefits of
inducing collagen production in both the scar and
adjacent skin, as well as more precise volumisation to
the scar itself.’*"® There is moderate quality evidence
suggesting that injectable fillers provide at least a
short-term benefit for up to six months in treating
acne scarring.'® However, more recent evidence
indicates that hyaluronic acids may last longer than
three to twelve months, even up to ten years.!
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This is consistent with the opinion that hyaluronic
acid fillers last longer in atrophic scars as there is
no continued trauma or inflammation to increase
metabolisation.”

When used as monotherapy, previously described
techniques for injecting fillers include the modified
vertical tower technique.” This entails topical analgesia
to the target area before injecting each scar at 90° into
the deep dermis with gradual tapering as the needle is
withdrawn to create a ‘tower’ of filler.” Applying this
technique to atrophic acne scars twice, with an interval
of two weeks, can significantly improve skin contour
and cosmetic outcome measured at three months.”

Although it may be less effective for fine, sharply
depressed scars such as ice-pick scars, a filler is
particularly suitable for rolling scars and may have a
role in boxcar scars.®5"7 Scars that appear tethered to
the underlying dermis (that produce a depression on
lateral inward pressure on the skin) may be better suited
to alternative techniques such as subcision. Scars with
deeper edges and lack of normal epidermal connection
are also unlikely to be amenable to treatment with
fillers.”® Adjunctive treatment with an ablative laser to
soften the edges of these scars before injection of filler
is a treatment option, alongside deeper chemical peels
and dermabrasion.” Subcision followed by injection of
filler can also be considered: one technique is subcision
repeated at four-week intervals for twelve weeks,
followed by filler injected via the tower technique.® This
technique is associated with slightly higher rates of mild
oedema, pain, and ecchymosis but may be effective for
deeper acne boxcar scars.”® An alternative option may
be 2-5 sessions of fractional laser resurfacing followed
by filler placed in the superficial dermis one to two
months later.”?

Dermal fillers have risks of pain, bruising, oedema, and
erythema over the first ten days after treatment, but
these are usually transient.*”? Permanent fillers carry

a higher complication rate, including skin depression,
granuloma formation, migration, and translocation.*
although there are no established protocols for treating
these, options include transection, surgical removal,
liposuction, ultrasound-guided removal, and injection
of triamcinolone or 5-fluorouracil.* Non-permanent
fillers infrequently are associated with skin necrosis,
vision loss, and blepharoptosis. They are only rarely
associated with hypersensitivity reactions.” A notable
risk of dermal fillers is vascular occlusion, which,
although rare, is challenging to manage.* The highest
risk areas are the glabellar region, nasolabial fold, nasal
tip, and alar triangle. Signs include pain and blanching,
with livedo reticularis followed by skin necrosis and
sometimes filler embolism. Hyaluronidase is the
preferred treatment option.*
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Conclusion

Both botulinum toxin and dermal fillers are increasingly
popular in managing scars, either by themselves or

in combination with other treatment modalities.
Botulinum toxin has diverse uses in minimising scarring
and treating pre-existing hypertrophic and keloid scars.
Fillers, on the other hand, are more helpful in managing
atrophic scars. Both treatment options are broadly
considered safe, while hyaluronic acid fillers have the
added advantage of having a reversal agent if required.
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