Surgical Revision of Scars
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Scars are the consequence of alterations in the skin’s healing process after trauma, surgical interven-
tions, or skin diseases prone to leaving scars. Associated symptoms, decreased functionality,and an aes-
thetic appearance tend to have a severe impact on the psyche and quality of life of individuals bearing
scars. Several surgical techniques have been developed to reposition scars toward relaxed skin tension
lines, hide scars in nearby anatomical landmarks, or flatten or fill raised or depressed scars, respectively.
Among these techniques, we reviewed scar revision methods ranging from simple excisions to W- and
Z-plastys, advancement flaps, and geometrical closures, among others. We discuss the effectiveness
and current application of dermabrasion, microdermabrasion, lasers, fractional photothermolysis, skin
grafts, and soft tissue augmentation modalities. The role of adjuvant treatments including intralesional
corticosteroids, 5-fluorouracil, interferons, radiation therapy, topical imiquimod, silicone, and compres-
sion is examined. Newer and potential therapies are also mentioned:dn conclusion, the best long-lasting,
recurrence-free cosmetic result is‘achieved'by the'combination of appropriate techniques applied to

each scar in a personalized fashion.

ollowing a skin injury as a consequence of
trauma or surgical intervention and disease
processes including acne, alterations in the
healing process may result in the develop-
ment of visible scars. In some cases, scars are
associated with decrease in functionality and symptoms
such as pain, tenderness, and itching,' impacting the
psychology, aesthetic appearance, and social interaction
of individuals bearing dramatic scars as evidenced by a
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reduction in Quality of Life and Dermatology Life Quality
Index scores measured in clinical trials.?”

There is a wide variety of scars, ranging from well-
healed, mature scars to raised scars. Widespread
(stretched) scars develop when the fine lines from the
original wound become stretched and widened, whereas
atrophic scars are flat or depressed below the level of
the surrounding skin and are generally small and often
round with an inverted center (eg, acne scars). Hyper-
trophic scars are raised and stay within the boundaries
of the original wound, usually spontaneously regressing
several months after the initial injury.* Keloids are raised
scars that spread beyond the boundaries of the original
wound, frequently continuing to grow over time, invad-
ing into the surrounding skin, and usually recurring after
excision.’

Clinical scars are visibly distinguishable from normal
skin because they are raised (keloids and hypertrophic
scars), depressed (atrophic scars), or flat (striae and
mature scars) as compared with the surrounding, adja-
cent normal skin. Early lesions are often erythematous
and may become brownish red and then pale as they
mature, depending on the degree of neovascularization,
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immune effects, bilirubin breakdown products following
intracutaneous bleeding, and hemosiderin deposition.
Scar consistency varies from soft and doughy to rubbery
and hard. Lastly, most scars have regular and well-defined
borders; however, some are irregular and possess a claw-
like configuration as observed in some keloids.

Histopathologic evaluation reveals that scars have
thinner and more condensed collagen fibers, mostly
parallel to the epidermis; flattening of the rete ridges and
dermal-epidermal junction; and reduced or lack of elastin
fibers, blood supply, nerve supply, and skin appendages
as compared with normal skin.*” Additionally, collagen
fibers in keloids and hypertrophic scars tend to be more
eosinophilic than in normal scars with multiple areas
configured in a whorl-like or nodular pattern alternating
with the regular scar tissue.

Scar formation, type, and appearance vary upon the age
of the individual (appearing worse in younger people),?
skin type (keloids are more common in African Americans,
Hispanics, and Asians, whereas hypertrophic scars are
more common in white individuals),” and anatomical
area (keloids are more common, in high-tension areas
such as the anterior chest, shoulders, and scapula).

Surgical techniques applied to.camouflage or hide scars
must be chosen according to multiple variables including
type of scar, anatomic location, type of skin, age, ethnic-
ity, characteristics of surrounding skin, proximity to.key
anatomical structures, direction, width, contracture, efface-
ment, availability of resources, and“skill of the physician
performing the procedure. The goal of scar revision is to
create a less perceptible or less deforming scar. In this arti-
cle, we compile the different surgical techniques developed
to correct and improve visible scars. Due to high recur-
rence rates of surgery alone, adjuvant treatment modalities
are almost always necessary in order to achieve a long-
lasting, recurrence-free, cosmetically acceptable result.

SURGICAL TECHNIQUES
Scar Revision
The successful revision and camouflage of scars can be
considered both an art and a science. The goal of scar revi-
sion is to improve the scar using one method or a combi-
nation of methods to try to make it as subtle as possible.*
Patients should be counseled and educated in relation
with the real possibilities that any given scar has for a
substantial improvement. Generally, a waiting period
from 6 to 12 months should be negotiated with the
patient before using any technique prematurely in order
to let the scar complete its maturation.!-3
Any scar wider than 2 mm, longer than 20 mm, and
positioned perpendicular to the relaxed skin tension
lines (RSTLs) is a candidate for scar revision surgery
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sooner rather than later. Benefits from scar revision
under specific circumstances can be obtained when
performing the procedure as early as 6 weeks after the
original wound.'*

Multiple techniques have been used including scar
repositioning; Z-plasty; W-plasty; geometric broken line
closure; mechanical abrasive techniques (eg, scalpel abra-
sion, dermabrasion, microdermabrasion, dermasanding);
extramarginal scar excision; intramarginal scar excision;
and flap repair including V-Y advancement flap, dermal
fillers, and laser resurfacing.

Before any surgical option is considered, the surgeon
must know that a clean wound with fresh, healthy edges
will have a better chance at obtaining a favorable cosmetic
result. In addition, there should be minimal or no tension
when the borders are approximated, the correct orienta-
tion must be selected, and the proper materials, including
low-reactive sutures, must be chosen.!’

Scar Repositioning

This is a good method for small scars located near an
RSTlyrorvanyrother anatomical site where they can be
surgicallysrepositioned. There is always some extra tissue
that will consequently be lost between the scar and the
new location. Postsurgical deformities should be avoided
when planning the surgery.!">

Extramarginal Scar Excision

Extramarginal scar excision is surgical removal of a scar
using an elliptical or fusiform excision, independently of
the width and depth. Small (<2 cm), straight scars that
are wide, depressed, or raised may benefit from this tech-
nique.''> When this method is considered for keloids,
only pedunculated keloids with narrow bases of 1 ¢cm or
less benefit from it.'® In addition, this method leads to fast
synthesis of new collagen, high recurrence rates between
45% and 100%, and larger keloids.'"-!

Intramarginal Scar Excision

With the intramarginal scar excision technique, the scar
is also excised within its borders, leaving a 2- to 3-mm
margin of surrounding scar tissue. It is a good method
for excising keloids and hypertrophic scars, particularly
those generated by burns. The objective is to decrease the
volume and flatten the scar.!%?22

Punch Excision

The punch excision is a technique reserved for very deep
scars with atrophic bases or sharply punched out ice-pick
scars, particularly less than 3.5 mm. The scar is removed
and the defect heals by second intention, sutures, or
grafts. Punch elevation is an alternative for depressed
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Figure Not Available Online

Figure 1.Z-plasty design (60°) with the lateral limbs equal in length to the central limb (A), with scar length represented by line C to D. Elliptical
excision of central limb (B), with incision of lateral limbs and undermining of flaps A and B (C). Direction of transposition of A and B flaps (D),
and insetting of transposed flaps should approximate without tension (E). Flaps sutured in place (F).Note corner half-hitch horizontal sutures to
avoid injury to the most random portion of the flaps. Dotted line C to D illustrates theoretical'gain in scar length. Reprinted from Dermatologic
Clinics, Vol 16 No 1, McGillis ST, Lucas AR, Scar Revision, Pages 165-180, Copyright (1998), with permission from Elsevier."®

boxcar scars where the surgical instrument matches.the
inner diameter of the scar. The base is not removed but
elevated to the level of'the surrounding skin and then
sutured.?*?* These techniques are usually combined with
other resurfacing modalities for better cosmetic results.

W-plasty Scar Revision

W-plasty is used to disrupt long scars (>2 cm) usually
located perpendicular to the RSTLs, reorienting them
within those lines. The technique also helps to flatten the
scar and reduce contraction. The scar tissue is completely
excised using a series of 60°-tipped triangles forming Ws
in an interlocking fashion. It is a good method for the
forehead, cheeks, chin, and nose. However, there is no
gain on the length of the scar.!*!%%°

Z-plasty Scar Revision

Z-plasty is very useful for making scars less visible and
changing their direction toward a location parallel to
the RSTLs, particularly for scar elongation and release of
scar contracture. This is very important mainly with vis-
ible deformation of free margins, including the eyelids,
nasal alar rim, and lips. In addition, this procedure helps
reposition displaced anatomical landmarks such as an
elevated or depressed oral commissure or eyebrow. After
excising the central portion of the scar, 2 incisions equal

in length to the central portion are made along the scar
generating two 60° triangles, which are lifted simultane-
ously and transposed, producing a 90° change in the scar
direction and a 75% gain in tissue length (Figure 1).112.°

V-Y and Y-V Advancement Flaps

These advancement flap techniques are used for lengthen-
ing and relaxing small (1-2 cm) scars, and also for elevat-
ing or depressing free margins such as the eyelids and the
mouth. A V-shaped incision along the length of the scar is
made. The V-shaped flap is advanced, leaving a new defect
which is closed side to side, forming a straight line. The
2 arms of the V are then sutured side to side, giving the
general appearance of a Y shape. The V-Y flap raises ana-
tomic points, whereas the Y-V flap can lower them. An
incision in the shape of a Y is made and the flap is pushed
down and contracted into a V (Figure 2).10-1215

Geometric Broken Line Closure

A geometric broken line closure is a refined, complicated
version of the W-plasty. It is used to provide irregularity
in a random fashion to long, unbroken scars that cross
RSTLs. On one side, multiple geometrical shapes are out-
lined including triangles, semicircles, squares, and rect-
angles no longer that 6 mm in any dimension to obtain
the best camouflage. On the opposite side of the scar,
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Figure Not Available Online

Figure 2.ForaV-Y advancement flap,a V-shaped incision is made and,
after wide undermining, is pulled in the direction of the open end of
the V, releasing tension/contracture in this area. The remaining defect
is closed side to side to form a Y (A)..For a Y-V.advancement flap, a
Y-shaped incision is made and, after wide undermining, is pushed and
contracted into a V (B). Reprinted from Dermatologic Clinics)Vol 23
No 1, Lee KK, Mehrany K, Swanson NA;Surgical.Revision, Pages 141-
150, Copyright (2005), with permission from Elsevier. 12

mirror images are outlined. The scar is excised following
the outline. Suturing each corresponding shape is done
side to side. Disadvantages include time"consumption
and a worsened appearance when improperly designed
(Figure 3).111215

Scalpel Abrasion

Scalpel abrasions are superficial cross-hatchings of scars,
particularly on the face, where microscopic Z-plasties are
generated to reduce wound contraction.'t

Shave Excision

Besides its role in the prevention of scar development,
shave excisions achieve rapid reepithelialization and
effacement in the epithelial portion of the scar, preserving
the healed dermis. This method is very useful for epithe-
lial elevations and step deformities due to lacerations or
incisions made in locations such as the nose. A classic

example constitutes shave excision of a rhinophyma.'!>

Dermabrasion

Dermabrasion is a technique used to improve textural
abnormalities associated with scars. A superficial injury
to the skin is created, usually to the level of the papillary
dermis, resulting in a smoother, blended, effaced, and
camouflaged scar. Dermabrasion is also used in combina-
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Figure Not Available Online

Figure 3. For a geometric broken line closure, a random geometric
pattern is applied to a linear scar, making it appear less predictable
than a zigzag line. Reprinted from Dermatologic Clinics, Vol 23 No 1,
Lee KK, Mehrany K, Swanson NA, Surgical Revision, Pages 141-150,
Copyright (2005), with permission from Elsevier. '?

tion with other scar revision techniques in a sequential
fashion in order to obtain optimal cosmetic results. In
this casemthesdermabrasiony should be performed early
(6-12 weeks postoperatively). Several sessions are usu-
ally necessary, including multistage and minor touch-up
procedures. Although dermabrasion can be used for
any scar, the main indications include deep acne scars,
traumatic and_surgical _scats, and rhinophyma. Keloids
and hypertrophic scars | should be treated first with
other techniques!

With dermabrasion, the scar is not removed but the
superficial abrasion takes place particularly in the edges
and the surrounding skin, which are both brought down
to the level of the depressed region, allowing the lesion to
blend into the surrounding skin.

For larger areas, a powered dermabrader with a diamond
fraise tip is used for a more controlled depth of ablation,
whereas sterile sandpaper is recommended for smaller scars.

Postoperative time to reepithelialization is usually
7 to 10 days with the appropriate wound care. Patients
should expect erythema, edema, and crusting during the
postoperative period.

A thorough preoperative evaluation should include
history of bleeding disorders, herpes infections, impetigo,
keloid or hypertrophic scarring, koebnerizing conditions,
previous isotretinoin therapy, and immunosupression.
Laboratory studies such as hepatitis panel and screening
for human immunodeficiency virus antibodies should
be obtained.

Dermabrasion is ideal for Fitzpatrick skin types I and 11
because of the risk for pigmentation caused by the proce-
dure in darker skin types. A skilled operator is required
to obtain the desired cosmetic results.!%!31>:26.27
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Dermasanding

Dermasanding is manual dermabrasion using a sterile
300- to 400-grit sandpaper, achieving a similar effect than
dermabrasion with the advantages of being a simpler, cost
effective, and readily accessible technique. In addition,
it is also safer due to the absence of blood splatter or
aerosolized infectious particles. Randomized, controlled
studies have demonstrated the efficacy of the technique
in the treatment of surgical scars.?®2°

Microdermabrasion

Since its development in Italy in 1985 and approval by
the US Food and Drug Administration in 1994, micro-
dermabrasion has become a popular method among
dermatologists, plastic surgeons, and aestheticians for
the improvement of several conditions including acne
scars and scars due to other causes. With this tech-
nique, the ablation obtained is superficial, reaching
only to the level of the epidermis. Deeper scars are
usually unaffected by the procedure. Advantages are
that the technique does not require anesthesia; it is
painless; multistage and minor, touch=up procedures
can be repeated at short intervals (every; 10=15,days);
it is simple to operate and quick ‘to,perform;. it does
not alter the patients life (no downtime); it has a high
degree of satisfaction; improves skin tone, texture, and
pigmentation; and the concomitant use of other exfolia-
tion therapies (eg, retinoids) can be continued without
significant irritation.

Microdermabrasion units are closed-loop negative
pressure systems that blow aluminum oxide microcrys-
tals into the treated area. Other systems also use sodium
chloride, magnesium oxide, and sodium bicarbonate
microcrystals. The depth in the skin is determined by the
strength of the flow, the speed at which the handpiece is
moved, and the quantity of passes in a particular area.*®>!

Laser Scar Revision

Keloids and hypertrophic scars have been treated with
Nd:YAG and CO, lasers, which vaporize scars with
a high incidence of recurrence and adverse events
such as skin atrophy, pigmentary alterations, and pain.
Newer units including the flashlamp-pumped pulsed dye
laser (PDL), and particularly the 585-nm PDL, which tar-
gets blood vessels within the scar tissue, limiting further
collagen production, have obtained favorable results in
scar texture and pliability.

The clinical effect of lasers is obtained due to the
capability of different components of the skin (melanin,
hemoglobin, and water) to absorb the light and raise their
temperature as a consequence, resulting in tissue damage.
When a laser emits light in a pulsed fashion, the amount

SCAR REVISION

of thermal diffusion is limited, allowing the tissue to relax
from the thermal injury, thus limiting tissue damage.
Lasers such as the Nd:YAG, erbium:YAG, and CO,
cause deepithelialization using water as the target chro-
mophore. They are indicated in the treatment of atrophic
scars, causing similar effects to dermabrasion. Using
hemoglobin as the target chromophore, PDLs penetrate
the epidermis without casing deepithelialization and are
more suitable for keloids and hypertrophic scars.
Equipment is expensive and a skilled operator is
required. Individuals with Fitzpatrick skin types III or
higher are at greater risk for developing chronic postin-
flammatory hyperpigmentation, which can last several
months after the procedure. Other complications include
erythema and edema, which persist for an average of
2 to 4 weeks with the erbium laser as compared with
3 to 6 months with the CO, laser. Crusting; spot bleed-
ing; contact allergies (mostly caused by concomitant topi-
cal medications including antibiotics, sunscreens, topical
steroids, and their vehicles); reactivation of herpes virus
infection; bacterial and yeast infections; hypertrophic
scarspandukeloidsformations(particularly in patients tak-
ing isotretinoin-within the previous 6 to 12 months);
and ectropion formation are other complications that

can occur. 10,12,13,27,32-34

Cryosurgery

The application of low| temperatures to keloids and
Rypertrophic scars withliquid nitrogen and nitrous oxide
causes damage to the cells and microvasculature, lead-
ing to necrosis within the scar tissue.?”3® Several reports
have obtained partial flattening in up to 85% of cases,”*
and recurrence rates with single sessions up to 33%.*" As
monotherapy, the recommendation is to treat in multiple
sessions, lowering recurrence rates to 2%.%>?%* Early
scars tend to respond better than mature ones.* Com-
mon adverse events related to cryotherapy include pain,
necrosis, edema, atrophy, infections, hyperpigmentation,
and hypopigmentation, with the latter being typically
significant in darker skinned patients.?>30:4042

Fractional Photothermolysis

Introduced in 2004, fractional photothermolysis has been
an important technology that has demonstrated effectiveness
in the treatment of several skin conditions including acne
and hypopigmented scars. Skin ablation is produced in a
columnar fashion, sparing the surrounding epidermis and
underlying dermis from treatment, leaving it intact. There
is stimulation of collagen remodeling and neocollagenesis,
with the improvement of texture of the treated area. Adverse
events are similar to the ones observed with all ablative tech-
niques but tend to be less frequent. They include transient
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erythema, edema, dryness, scabbing, milia or acne, pigmen-
tary alterations, prolonged healing, or infections.***+

Skin Grafts

Split-thickness or full-thickness skin grafts can be applied
to the scar’s bed to repair or camouflage the scar. Skin

Surgical Modalities for the
ision of Scars by Type of Scar

Type of Scar

Treatment

Burn scars

Skin grafts

Deep acne scars
(including ice-pick scars
and pitted scars)

Punch excision
Dermabrasion

Fractional photothermolysis
Skin grafts

Depressed boxcar scars

Punch excision
Punch elevation
Lasers

Depressed scars

Extramarginal‘excision
Soft tissue augmentation
Lasers

Hypopigmented scars

Fractional, photothermolysis

Keloids and
hypertrophic scars

Extramarginal excision
Intramarginal excision
Shave excision

Lasers
Skin grafts
Long scars perpendicular ~ W-plasty
to RSTLs Geometric broken
line closure

Dermabrasion

Rhinophyma and step
deformities

Shave excision
Dermabrasion

Slightly elevated scars,
flat scars

Microdermabrasion
Dermasanding

Fractional photothermolysis
Lasers

Small scars near RSTLs

Scar repositioning
V-Y plasty and Y-V plasty

Small, straight, wide scars

Extramarginal excision
Lasers

Superficial acne scars

Microdermabrasion
Fractional photothermolysis

Abbreviation: RSTL, relaxed skin tension line.
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grafts have been used for acne scars, keloid and hypertro-
phic scars, and burn scars and have a recurrence rate of
59%. Studies have shown that half of patients with skin
grafts develop keloids at the donor site.***

Early excision and grafting of pediatric facial burns
demonstrated to be safe and free of complications such
as acute airway decompensation or regrafting.** Early
excision and delayed skin grafting of facial burns also
decrease facial scar hypertrophy and deformity.*’

New grafting techniques, such as cultured auto-
dermal grafts, offer improved initial management of
burns that may subsequently optimize scar revision in
these patients.

Soft Tissue Augmentation
With soft tissue augmentation, a substance is injected
into the dermis underlying depressed or concave scars
with the objective of elevating that area to the level of
the surrounding, normal skin. Soft tissue augmentation
provides long-lasting, appearance-enhancing results and
can be combined with other modalities for more effec-
tive results. Thessubstancesmused have all been successtul
includinggcollagen, gelatin matrix implants, fat injec-
tons, silicone, calcium ' hydroxylapatite, and hyaluronic
acid, among others. The advantages of these substances
include being injected in an office setting, easy pro-
cedure forta skilled, operator, cost effectiveness, and
minimal discomfort. %9

Specifie indications for surgical treatment modalities
according to the type of scar are summarized in Table 1.
A list of surgical treatment modalities for special condi-
tions where scars cause deformities of free margins and
displacement of anatomical landmarks are summarized
in Table 2.

ADJUVANT TREATMENT MODALITIES
Intralesional Therapies
Corticosteroids—Injecting corticosteroids is a technique
reserved for keloids and hypertrophic scars. The most
widely used steroid for intralesional injection is triam-
cinolone acetonide, which can be injected directly into
the scar tissue to reduce size, volume, and symptoms,
or applied in combination with other techniques such as
surgical modalities, compression, or both to prevent their
recurrence. During the surgical removal of the scar, ste-
roids can be injected directly into the wound edges before
suture closing and repeated as needed postoperatively.
Steroids have a more favorable cosmetic impact when
treating recent (less mature) scars than older, more
mature keloids and hypertrophic scars. When treating the
scar itself, the injection should be placed into the bulki-
est area of the scar in the dermis or subcutaneous tissue.



Special Conditions Where

Scars Cause Deformities of
Free Margins and Displacement
of Anatomical Landmarks

Condition Treatment
Deformation of free margins  Z-plasty

(eg, eyelids, nasal rims, lips)

Reposition of displaced Z-plasty

anatomical landmarks

To elevate or depress V-Y plasty and Y-V plasty

free margins

Favorable results have also been obtained with topi-
cal applications of corticosteroid creams, ointments, or
tapes. Long-term complications, particularly at higher
concentrations, frequency, or quantitydnclude subeutanes
ous tissue atrophy, pigmentary alterations, andsthinning
of the skin 101215

5-Fluorouracil—5-Fluorouracil (5-FU) is a pyrimidine
analog that inhibits fribroblast proliferation through its
antimetabolite activity. Although in vitro it has demon-
strated to be effective as a monotherapy for keloids and
hypertrophic scars,”® clinical studies have Teported high
recurrence rates.’? Favorable outcomes with 5-FU have
been obtained after the combination with corticosteroids
and laser treatments.”>** Long-term follow-up evalua-
tion in a prospective, placebo-controlled study resulted
in the improvement of clinical and immunohistochemi-
cal parameters after a single postsurgical application of
5-FU.>* The most common adverse event reported was
mild pain at the injection site.

Interferons—Interferons (IFNs) are cytokines secreted
mainly by T helper lymphocytes and are known to down
regulate the excessive production of glycosaminoglycans
and collagens I, 1I, and III, to interfere with collagen
cross-linking, and to enhance the activity and levels of
collagenase.*°%8 In addition, IFN-y induces apoptosis
in myofibroblasts and inhibits transforming growth fac-
tor B gene regulation.”®®" Berman and Flores® reported
an 18% recurrence rate with the application of IFN-a2b
postsurgery at the excised keloid site as compared with a
51% recurrence rate with surgery alone and a 58% recur-
rence rate with postsurgical application of triamcinolone
acetonide. Conejo-Mir et al®® obtained a 66% cure rate
and a 33% recurrence rate 3 years following the applica-
tion of IFN-a2b postexcision with a CO, laser. The most

SCAR REVISION

common adverse events reported with IFN use are pain
at the injection site and flulike symptoms for up to
72 hours postinjection.®*%¢

EXTERNAL RADIATION

Radiation Therapy

Radiation therapy increases the rate of apoptosis in nor-
mal and keloidal fibroblasts, causes alterations in the
gene expression of the extracellular matrix, and damages
the connective tissue stem cells.®” " As monotherapy,
cure rates range from 10% to 94%, with recurrence
rates of 50% to 100%.'"! Postsurgical radiation therapy
either immediately after or within 2 weeks after keloid
excision, increases response rates from 65% to 99% as
compared with radiation therapy alone.”®"* Recurrences
tend to occur within 1 to 3 years.®® More favorable results
have been reported with fractionated doses for 7 to
10 days.”™ Radiation therapy also reduces common symp-
toms associated with keloids such as pruritus, pain, and
tenderness.”> Common adverse events related to radiation
therapy include hyperpigmentation, ulceration, pruritus,
and ewthema.20,36,65,71,72

TJOPICAL TREATMENTS

Imiquimod 5%

Imiquimod 5% is a topical immunomodulator that binds
to intracellular toll-like receptors, 7 and 8, inducing local
production, of cytokines such/as TFN-a, IFN-y, tumor
necrosis factor &, interleukin (IL)-1a, 1L-6, 1L-8, 1L-12,
resulting in a Th;-dominant response.”®* Imiquimod 5%
has also been shown to stimulate the production of I1L-6,
IL-8, and IFN-a in keratinocytes.”®® In a dose-dependent
fashion, IFN-a and IFN-y inhibit human fibroblast col-
lagen production.® Berman and Kaufman®* reported
a recurrence rate of 0% after a postsurgical follow-up
period of 24 weeks. Two patients did not complete the
study and were considered treatment failures, which
could have increased the recurrence rate to 15.4%, still
much lower than prior reports of surgical treatment
alone. 77! Adverse events reported were mild hyperpig-
mentation in 63.6% of the patients and mild to moderate
irritation. Additional clinical trials have reported high
efficacy and low recurrence rates with the postsurgical
application of imiquimod 5% cream with follow-up peri-
ods up to 96 weeks.®87

Silicone

Silicone is a cross-linked polymer of dimethylsiloxane
that can be used as a topical gel or as an impregnated
elastic sheet. It is usually applied under daily occlusion
for intermittent periods of at least 12 hours for 4 to
6 months.®* Its mechanism of action is still poorly
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understood. It causes a reduction in scar volume and an
increase in scar elasticity in 60% to 100% of the cases.®
Reports have indicated that postsurgical application of
silicone may prevent up to 75% to 85% of hypertrophic
scar and keloids.®*! Several randomized clinical trials
have obtained statistical differences in scar parameters,
controlling symptoms with the use of silicone after sur-
gical excision of hypertrophic scars as compared with
controls,” preventing the development of abnormal scars
in high-risk patients.”?

Compression
Compression is thought to cause ischemia, increase col-
lagenase activity, and decrease tissue metabolism.*>® The
induction of local hypoxia leads to fibroblast and collagen
degeneration, decrease in cohesion between collagen fibers,
and lower amounts of chondroitin-4-sulphate.”* In addi-
tion, compression decreases hydration of the scar, reducing
neovascularization and extracellular matrix production.*”
Compression has been used for the reduction of size and
induration of keloids and hypertrophic scars,®” %097 with
some reports ranging its efficagyras monotherapysbetween
60% to 85%.'"%89 Pressure should be maintainedidaily for
18 to 24 hours for a minimum,of4'to0 6, months.and up to
2 years, with recurrence rates of 0% after treating hypertro-
phic scars 819 Postsurgical application of compression has
obtained efficacy rates of 90% to 100%, particularly after
the excision of earlobe keloids.!" 18101162

A list of adjuvant therapeutic modalitiescan be found
in Table 3.

OTHER TREATMENTS

Additional treatment modalities have been reported in
the literature, obtaining mixed results including reti-
noic acid, tacrolimus, cyclosporine A, quercetin (onion
extract), pentoxifylline, methotrexate, tamoxifen, doxo-
rubicin, verapamil, and prostaglandin E,.

Newer treatments, agents in development, and promis-
ing compounds include botulinum toxin; transforming
growth factor B3; IL-10; vascular endothelial growth
factor inhibitors; etanercept; manose-6-phosphate inhibi-
tors; the combination of hydrocortisone, silicon, and
vitamin E; gentian violet; photodynamic therapy; intense
pulsed light; UVAI; and narrowband and broadband
UVB.!% Further studies are required to determine their
role in the treatment of scars.

CONCLUSION

Surgical modalities for scar revision have been developed
to improve and ultimately correct the cosmetic appear-
ance of visible scars. These techniques reposition, hide,
and camouflage scars, placing them parallel to RSTLs, or
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Adjuvant Treatment Modalities

Route of Application Agents

Corticosteroids
5-FU
Interferons

Intralesional

External radiation Radiation therapy

Topical Imiquimod
Silicone

Compression

Abbreviation: 5-FU, 5-fluorouracil.

within anatomical landmarks very effectively. However,
additional techniques are required when scars are difficult
to hide or tend to recur due to their location in high-risk
anatomical areas or for constitutional (genetic) factors. The
goal inntheseycases, ispto improve the scars features, such
as elevation, color, texture, and length, in order to make
them appear as similar as possible to the surrounding
normal skin. Scars that are difficult to treat and scars with
high recurrence rates when excised, such as keloids, usu-
ally require adjuvant therapies including the application of
topical or intralesional agents intrasurgery, postsurgery, or
Both. Tastly, improving scar cosmesis correlates with the
improvement in the quality of life of individuals bearing
scars, which may had been impacted physically, psycho-
logically, and socially by a disfiguring, visible scar.
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