
Given that approximately 80 percent of individuals 11 to 30 years old
have some degree of acne,1 it is no surprise that acne comprises a sig-
nificant percentage of office visits from adolescents and adults. Both

inflammatory and non-inflammatory lesions, consisting of pustules, papules,
nodules, and comedones, can contribute to atrophic scar formation, resulting
secondary to collagen damage. 

Whereas many therapies can efficiently control acne vulgaris, scar correction
is much more difficult. Therefore, the best approach to minimize scarring is
prevention of primary acne lesions. Topical and oral medications are often
effective in preventing new lesions and decreasing the inflammatory response
to P acnes, thus preventing the potential for scarring. Implementing acne treat-
ment and decreasing lesion counts is critical in preventing the formation of
acne scars. Despite advancements in treatment of acne vulgaris, patients con-
tinue to present for treatment of residual acne scars that persist after the acne
has resolved. Note that discontinuation of oral retinoids six to 12 months prior
to scar treatment is recommended secondary to reports of poor wound healing
and hypertrophic scar formation.2 

Types of Scars and Treatments
Acne scars can be divided into three main categories: icepick scars, rolling
scars, and boxcar scars.1 Ice pick scars are narrow and deep and tend to taper at
the end. Rolling scars are wide and shallow, while boxcar scars are vertical
depressions that can be either superficial or deep but do not taper at the end.
Categorizing and determining the depth of scars is important to aid selection
of a specific treatment modality. Other types of scars, such as keloids, hyper-
trophic scars, and sinus tracts may also be present; however the treatment of
these scars and others is beyond the scope of this article. 

Treatment options vary depending on the type and depth of the scar. In
addition, a combination of different treatment modalities may be necessary to
yield the best cosmetic outcome. Options for acne scar revision include chemi-
cal peels, dermabrasion, lasers, soft tissue fillers, and surgical approaches such
as elliptical or punch excisions, punch elevations, grafts, and subcision.

Chemical Peels
While various new procedures are available today for facial resurfacing, includ-
ing numerous advancements in laser technology (discussed below), properly
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performed chemical peels remain a
cost efficient and effective treatment
modality. Chemical peeling agents are
classified as superficial, medium, and
deep based on the approximate depth
of wound created when they are
applied to the skin. Overall, the most
versatile of these agents is
trichloroacetic acid (TCA), available
at several different percentages to
achieve various desired depths of cell
injury. Chemicals peels exfoliate the
superficial layers of the skin and stim-
ulate regrowth of the epidermis and
collagen, depending on the depth of
penetration. Superficial and medium
peels are practical choices for both
overall resurfacing and the treatment
of shallow scars (rolling scars).1

Superficial peeling agents that can
be utilized include: trichloroacetic
acid 10-30%, modified Unna’s resor-
cinol paste 10-30%, Jessner’s solution
(resorcinol 14%, salicylic acid 14%,
and lactic acid 14% in ethanol), sali-
cylic acid 50% solution, and alpha-
and beta-hydroxyl-acids. These agents
penetrate the epidermis to the superfi-
cial papillary dermis. Medium peels
include similar solutions but with
higher concentrations, including 35-
40% TCA with the possible addition
of Jessner's solution or 70% glycolic
acid. These peels usually reach a
depth beyond the papillary dermis to
the mid-reticular dermis. 

Deeper peeling agents affect the
mid-reticular dermis. These deep 
peels are often performed with 
Baker’s Phenol, also known as the
Baker-Gordon formulation. Main side
effects include erythema and pruritus,
with a potentially prolonged recovery
time that may be several days to 
weeks depending on the depth of the
chemical peel and the patient’s level 
of sensitivity.

High concentrations of
trichloroacetic acid (60-100%) have
been utilized on individual ice-pick
scars in repeated sessions in a tech-

nique that has been termed the
“Chemical Reconstruction of Skin
Scars” or CROSS technique. This can
be considered an ablative technique in
which the individual scars are essen-
tially replaced with less dramatic
scars.11

Dermabrasion
Techniques for dermabrasion include
the use of a motorized handpiece with
a stainless steel wire brush or dia-
mond fraise tip. Because this proce-
dure is highly technique dependant,
clinical results may vary by adminis-
trator. Prior to performing dermabra-
sion, a topical anesthetic freeze spray
is applied. The spray serves to both
anesthetize and harden the skin.4

Safety precautions are necessary, as
there is potential for the aerosoliza-
tion of viral particles in addition to
spraying of the patient’s body matter.
Re-epithelization occurs within a
week, and erythema usually subsides
after two to three months.4

Manual dermabrasion with steril-
ized silicone carbide sandpaper can
also be used to debride a scar and
obviates safety concerns that exist
with motorized dermabrasion. This
technique is very effective for areas
that necessitate greater depth control,
such as the periorbital or peranasal
regions.14 While more time consuming
than motorized techniques, manual
dermabrasion is much simpler and
neater, and, in addition, more cost
effective. Manual dermabrasion may
also be quite effective when per-
formed after a chemical peel, thus
enhancing the depth of penetration
without the additional costs incurred
with laser surgery.4

Lasers
Laser resurfacing is a widely used
treatment modality for acne scars.
Repeated treatments may be necessary
for desired results. These should be
provided at least six to eight weeks

apart to allow for healing.1 Both abla-
tive and nonablative lasers can
improve acne scars and have been
used with variable levels of success. 

Prior to choosing the laser for a
patient’s resurfacing treatment, it is
important to consider each case indi-
vidually. Factors to consider include
the patient’s skin tone, expectations,
allotted recovery time, and possible
risks and complications. Patients with
lighter skin tones tend to have superi-
or responses to those with darker skin
tones, mainly due to the increased
prevalence of post-inflammatory pig-
ment changes that may occur in those
with darker skin types. Ablative lasers
tend to have a longer recovery time,
increased potential risks of pigmenta-
tion changes, scarring, and delayed
wound healing. 

Ablative lasers used for scars
include the CO2 laser and Er:YAG.5

Nonablative lasers used for scarring
include Nd:YAG 1320nm, Diode
1450nm, Q-switched Nd:YAG
1064nm, and Erbium glass 1540nm.
Both the Diode 1450nm and
Nd:YAG 1320nm can be used to
induce fractional thermolysis which
allows for more control of thermal
injury.15 This approach creates micro-
scopic noncontiguous columns of
thermal injury (microscopic thermal
zones) allowing for the unhindered
dermis to contribute to rapid healing,
and therefore minimal downtime.6

Recovery varies based on the type
of laser used and the individual’s
response to each treatment. Ablative
laser treatment generally requires
more time for recovery, as it results in
a visible reaction. Dressings are need-
ed for the first few days. These can
include silicone sheeting, gauze, and
tube netting followed by several days
of soaking the area with cold water
every few hours with the application
of an occlusive ointment.1 Patients
can resume normal activities after
approximately two weeks but may
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experience erythema for several more
weeks.1 Strict photoprotection is
imperative in the postoperative period
due to increased patient susceptibility
to photodamage and scarring. 

Soft tissue fillers
Soft tissue fillers can add volume to
depressed or atrophic acne scars. The
two main categories of soft tissue
fillers are biologic and alloplastic
implants. Biological fillers include
bovine collagen, autologous collagen,
fibroblasts, fat, and allogenic collagen.
While most of the biological fillers are
FDA approved, they lack permanency,
necessitating repeat procedures at reg-
ular intervals to maintain results.
Alloplastic fillers include silicone,
micronized alloderm, polymethyl-
methacrylate, and polytetrafluoroeth-
ylene. In contrast to biologic fillers,
alloplastic fillers tend to be much
longer lasting, but mainly lack FDA
approval. Soft tissue fillers that have
been used for acne scars include autol-
ogous fat, semisynthetic, allograft, and
synthetic types, bovine collagen,
human collagen, hyaluronic acid
derivatives, and polymethyl-methacry-
late microspheres with collagen.1,7-9 

Deep acne scars can be satisfactori-
ly corrected with autologous fat trans-
fer. Advantages include the lack of
allergic complications, a relative abun-
dance of material, and the fact that
the material is fairly easy to use and
often results in long-lasting correc-
tions. Often, up to 50 percent of
transplanted fat does not survive the
process. However, scars can be slightly
overcorrected during the procedure
for better results.10,16 Re-evaluation can
occur two to three months postopera-
tively for necessary touch-ups.

Bovine collagen (Zyderm I,
Zyderm II, and Zyplast) can be used
to successfully treat acne scars.
Patients require skin testing to avoid
the possibility of an allergy or anaphy-
lactic reaction secondary to the prod-

uct. Zyderm I has a collagen concen-
tration of 35mg/ml, while Zyderm II
has a concentration of 65mg/ml.
These differ from Zyplast, which has
the addition of a glutaraldehyde cross-
link. This addition provides for a
longer lasting effect, as it is less easily
broken down by collagenase. Both

Zyplast and Zyderm are injected with
similar techniques. However, while
Zyderm is injected into the superficial
dermis with the needle at an angle of
approximately 30 degrees to the plane
of the skin, Zyplast should be injected
at a larger angle of about 60-90
degrees to the plane of the skin for
deeper corrections.17 

Depending on characteristics of the

scar, either of these bovine products
has the potential to yield excellent
results. A superficial rolling scar may
best be treated with Zyderm, while a
boxcar type scar may be best corrected
with Zyplast. These products do not
have to be mutually exclusive, either.
For example, some acne scars may
have both superficial and deep charac-
teristics that would yield an optimal
result with a layered technique utiliz-
ing both Zyplast into the deep dermis,
with Zyderm placed into the superfi-
cial papillary dermis. Lidocaine is
mixed with the bovine collagen, mak-
ing the injections more tolerable.12,25

Newer products, such as
CosmoDerm and CosmoPlast are
human derived. These products began
to be marketed in 2003. While they
share the same basic techniques and
results as Zyderm and Zyplast, allergic
reactions do not occur, and therefore
skin testing prior to use is not neces-
sary. For this reason, the use of
CosmoDerm and Cosmoplast has
become much more prevalent than
use of Zyderm and Zyplast. However,
the techniques and indications for
these products are essentially inter-
changeable.

Hyaluronic acid products have
become a very popular filler choice in
recent years. Hyaluronic acid is a nat-
ural polysaccharide, composed of glu-
curonic acid and N-acetyl glu-
cosamine. This chemical composition
is uniform throughout all species, and
therefore lacks the ability to trigger
hypersensitivity or foreign body reac-
tions. Currently marketed hyaluronic
acid products include Restylane and
its more deeply-placed counterpart,
Perlane,20 in addition to the recently
approved Juvederm Ultra and the
more deeply-placed Juvederm Ultra
Plus. These products do not require
skin testing. Like collagen, they lack
permanency, generally lasting about
six months,7,14 though some provide a
longer duration of effect. They also do
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not contain lidocaine, thus necessitat-
ing the use of adjunctive anesthetic.
Restylane and Juviderm are best used
for the correction of scars in the mid-
dermal region, while Perlane and
Juviderm Plus are thicker molecules
that are most effective when applied
into the deep dermal region. There
are new hyaluronic acid fillers on the
horizon, in which lidocaine 0.3% is
incorporated in the treatment
syringe.19

Silicone may be utilized in the
treatment of deep acne scars.
However, due to its permanency, one
should proceed with caution when
using it. While results may be less
predictable than those provided by
traditional fillers, when administered
by an experienced practitioner, the
result is often superior.

Excisions
Simple punch biopsies or elliptical
excisions can be performed on deep
acne scars, such as icepick or boxcar
scars. Only a few lesions should be
treated at a time with this procedure.
For best cosmetic results, lesions treat-
ed should be at a distance of at least
4-5mm apart.1 Sutures are often need-
ed to evert the edges and thus pro-
duce better cosmetic results. Sutures
are removed after five to seven days to
prevent track marks. The scars pro-
duced by excisions are less noticeable
than original acne scars, and second-
ary treatments with lasers or chemical
peels can be performed for better cos-
metic results.

Punch excisions are a type of graft
that allows for the punch biopsy spec-
imen of the scar to be raised in the
same location for a better color and
texture match. Punch excisions are
performed on shallow to deep boxcar
scars. The punch is raised slightly
higher than the epidermal layer and
sutures or adhesives are used to hold
it in place.1 The wound healing
process will cause some retraction of

the punch and level out the graft with
the surrounding skin.1

Subcision
Subcision of acne scars utilizes a tech-
nique to free fibrous bands under-
neath the scar. A sharp needle (18-22
gauge) or a blunt cannula is used as a
probe and inserted at three sites sur-
rounding the scar in a triangular dis-
tribution.1 The instrument is
advanced underneath the scar in gen-
tle, sweeping, back and forth motions;
in an effort to release the adhesions.
This technique is best used for rolling
scars.1 Compression dressings and
antibiotic ointment are applied direct-
ly after the procedure. Bleeding and
bruising are the main side effects of
this procedure.1 Subcision results in
the accumulation of blood under the
defect; this is thought to contribute to
the formation of connective tissue
thus correcting the defect. This proce-
dure often requires several treatment
sessions. If additional fibrosis forms,
resulting in elevation and hypertro-
phy, intralesional Kenalog injections
can be provided at future visits.18

A Multi-faceted Approach
While there are many techniques avail-
able in the treatment of acne scarring,
the characteristics of acne scars vary
tremendously, and the approach to
each patient remains challenging. For
this reason, there is no single “gold
standard” treatment approach. Rather,
the ideal approach is typically a multi-
faceted one. A combination of several
of the mentioned techniques is often
necessary to yield the most aesthetical-
ly pleasing result. The recent advances
of fillers and laser treatments com-
bined with traditional chemical peels
and surgical techniques have initiated
a very successful shift in our approach
to the treatment of acne scars.
Nevertheless, with the continued tech-
nological advancements that we are
consistently experiencing in the field

of dermatologic surgery, treatment of
this condition seems to be constantly
evolving. 
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