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ABSTRACT

Keloid scars affect different populations, compromising patients’ quality of life. The literature presents
several treatments. The study aimed to conduct an integrative review of systematic review articles and/or
meta-analyses addressing keloid treatment in the PubMed, LILACS, MEDLINE, and Cochrane databases
from 2015 to 2021. After identification and following the selection and eligibility criteria, 24 articles
were included for qualitative review. We observed that the difficulty in evaluating recurrence affected
different keloids treatment modalities, still presenting many failure rates and the need for further studies.
Keywords: Keloid; Scar, hypertrophic; Scar; Clinical procedures; Review; Systematic reviews as topic.

RESUMO

As cicatrizes queloidianas afetam diversas populages, comprometendo a qualidade de vida dos pacientes. Varios tra-
tamentos sao apresentados na literatura. O presente estudo visou a realizar uma revisdo integrativa dos artigos de
revisoes sistemadticas e/ou metandlises que abordam o tratamento nas bases de dados PubMed, LILACS, MEDLINE
e Cochrane no periodo de 2015 a 2021. Apés a identificagio, e seguindo os critérios de selegio e elegibilidade, foram
incluidos 24 artigos para revisdo qualitativa. Observamos que as diferentes modalidades de tratamento empregadas
para os queloides sao afetadas pela dificuldade de avaliar recorréncia, ainda mantendo muitas taxas de insucesso e
necessidade de novos estudos.

Palavras-chave: Queloide; Cicatriz hipertrofica; Cicatriz; Procedimentos clinicos; Revisdo; Revises sistematicas
como assunto.
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INTRODUCTION

Keloids, named by Alibert in 1806," were described as
a growth similar to the projections of twigs or crab claws. The
English word keloid derives from the Greek khele.

The main characteristics of this benign tumor are its pro-
longed course of activity, its ability to surpass the limits of the
initial lesion, multiple specific genetic and cellular factors (many
of them not yet fully elucidated), and unique pathophysiology.?
At the histological level, there is a chronic inflammation of the
reticular dermis, with high number of fibroblasts and collagen,
especially type I, eosinophilic and hyalinized.

According to the current literature, there is lower growth
and development of these tumors after menopause, being more
common during pregnancy and puberty.® Also, genetics, ethni-
city, and initial lesion site have been described as factors that
favor the appearance of keloids.*

The literature describes several treatment techniques,
which can be invasive or non-invasive. Among them, we can
highlight alternatives such as compression therapy, silicone gel
sheets, and onion extract.®

Pressure therapy for patients with closed wounds that to-
lerate pressure should be used for at least 23 hours a day, for six to
24 months, using pressure between 24 mmHg and 30 mmHg.>*
Although it shows good results, this treatment generates high
costs, in addition to causing significant discomfort to patients.”

Silicone materials have been indicated as one of the
main non-invasive methods, with reported improvement rates
of 90%.® These materials are available as gels or sheets. Silicone
sheets should be used from 12 to 24 hours a day, for three to six
months, while silicone gels should be applied twice daily.”> Ho-
wever, the literature lacks large studies that prove its effectiveness,
in addition to the fact that these materials hardly reach the full
resolution of scars.’

Treatment with onion extract, whose main component
is quercetin — which has collagen-suppressing, antimicrobial, and
anti-inflammatory properties — can also be used to reduce excess
scarring.” Nevertheless, it also lacks prospective and randomized
studies.

Regarding treatment, several studies attempt to prove the
importance of the association of therapies but with no statisti-

cally definitive results."

However, it’s noteworthy that simple
surgical excision, with no adjuvant method, has high recurrence
rates, close to 50%, which increases after new attempts, especially
in the first four years."

Although it remains an incurable condition, there are se-
veral types of treatments. The most classic is intralesional infil-
tration of drugs, such as 5-fluorouracil and corticosteroids, and
several modalities of adjuvant radiotherapy (RT), such as con-
ventional RT, electron beam RT, and single-dose RT."?

The primary mechanism of action of radiotherapy invol-
ves the inhibition of histamine release by mast cells, resulting in
a decrease in fibroblast proliferation, in addition to the inhibition
of TGF-Betal, which suppresses collagen production, interfe-

ring with the formation of keloids."

In the 1960s, studies showed that external radiation the-
rapy failed to resolve the lesion when performed alone. Never-
theless, positive results in symptoms alleviation were obtained
when the treatment was associated with surgical excision, with
worse outcomes in cases of delay in performing radiotherapy
after excision, generating higher recurrence rates.'

However, the risk of carcinogenesis associated with adju-
vant radiotherapy was still a significant concern. A literature re-
view conducted in 2009 described five cases of this occurrence,
although it was not possible to state whether adequate adjacent
tissues protection and correct doses were used." Thus, the study
concluded that the risk of carcinogenesis should not be an impe-
diment to performing the procedure and is essential to empha-
size the importance of preventive measures, such as care for the
surrounding tissues and protection of the thyroid and mammary
glands, especially in children and adolescents."

A few years later, brachytherapy was developed, which
performs internal or interstitial radiotherapy, further reducing

these risks.'®

‘With the ability to emit more efficient and focused
radiation on the lesion, this technique also requires a lower dose,
resulting in reduced local radionecrosis and adverse events on
adjacent healthy tissues. Nonetheless, this procedure demands
higher hospital expenses due to the use of poorly available and
specific materials, in addition to prolonged hospitalizations.'

Electron beam therapy has been widely used in seve-
ral medical centers, considerably replacing other radiothera-
py methods in the keloid treatment.'” A research conducted
at the Clinics Hospital of the Medical School of Botucatu
(FMB-UNESP) in Sio Paulo (BR) highlighted its importance.
Therefore, this treatment option was maintained in the current
routine when approaching these lesions.'®"

Furthermore, the search for new treatments continues®
and comprises the use of angiotensin-converting enzyme (ACE)

21,22

inhibitors; intralesional injections of calcium antagonists

(such as verapamil);* intralesional injections of botulinum to-

xin type A;*** electrical stimulation;*

lasers; and cryotherapy,?’
among others.

This study aims to present an integrative literature review
using only systematic reviews published in the main medical da-
tabases in the last five years to understand which treatments have

been most applied and developed nowadays.

METHODS

To conduct an integrative literature review, we used the
following electronic databases: PubMed, LILACS, MEDLINE,
and Cochrane.

The search period was from 05/10/2021 to 05/23/2021,
and we selected only articles published between January 2015
and May 2021.

Search terms and keywords

Databases were searched using the following keywords:
“keloid” “and” “treatment”.
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Languages were restricted to English and Portuguese, and
the search format was adapted to the appropriate syntax of each
database.

Identification and selection of articles

We selected only systematic reviews and meta-analyses
comprising the clinical management of pathological scars, fo-
cusing on keloids. Non-human studies and reviews focusing on
other pathologies, such as burns and acne, were excluded.

RESULTS

According to the flowchart below (Figure 1) and the
Methods section proposal, we searched articles in English and
Portuguese between 05/10/2021 and 05/23/2021, using the
descriptors “keloid and treatment”, “keloid treatment”, “queloi-
de e tratamento”, focusing only on systematic reviews and/or
meta-analyses.

We selected four databases recognized for their visibility,
information quality, and access: PubMed, LILACS, MEDLINE,

and Cochrane.

In the PubMed database, we used the descriptor “keloid
treatment” and filters: results by year from 2015 to 2021 and
article type for systematic review and/or meta-analysis. In this
initial search, we identified 46 articles. Of them, 26 were exclu-
ded: 22 did not focus on keloids, one was not in English, and
three articles did not have full text available.

In the MEDLINE database, we found 20 references using
the descriptors “keloid treatment systematic review and/or me-
ta-analysis”. Of them, seven articles were excluded because their
abstract was incompatible with the keloid treatment topic or
because they were not in English or Portuguese. The remaining
13 articles had already been identified in the PubMed database
and were excluded due to duplicates.

In the LILACS database, 25 articles were found and only
four were kept because the others did not focus on pathological
scars, were published before 2015, or were not in Portuguese or
English.

The two articles found in the Cochrane database were
excluded due to duplicates, as they were already retrieved from
the PubMed database.

Articles identified
by the databases
search
(n=93)

-

Articles removed
after duplicates
identification
(n=15)

v

Articles selected
by abstract
(n=27)

-

Full-text articles
evaluated
for eligibility
(n=24)

-

Articles included
in the qualitative
synthesis
(n=24)

Identification

Articles excluded
by abstract
(n=51)

-

Articles excluded
due to unavailable
full text
(n=3)

FIGURE 1:
Flowchart for
selecting articles
from the integra-
tive review
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In the end, 24 systematic reviews and/or meta-analysis
articles were selected: four in Portuguese and 20 in English. Two
independent researchers (BFMN and AAPN) read all articles in
full and divided the different treatment proposals into clinical,
surgical, and radiotherapy treatments. The protocol was formula-
ted after a discussion among the two researchers, an independent
researcher from Dermatology (JVS) and another independent
researcher from Radiotherapy (BOYJ).

Among the selected articles, six addressed keloid treat-
ments, four assessed the use of 5-fluorouracil associated or not
with corticosteroids, three evaluated radiation therapies, and
three analyzed laser technologies. Two investigated the use of
verapamil, and two of bleomycin. One review article assessed fat
grafting, one analyzed botulinum toxin type A, one investigated
imiquimod, and one evaluated corticosteroids alone.

The four articles in Portuguese were not included as syste-
matic reviews but were maintained as they served as references for
alternative medications in the discussion of protocol formation.

DISCUSSION

The literature reports several methods to treat and pre-
vent keloid scars. Because the effective and definitive treatment
of this pathological scar is a great challenge, new therapeutic
modalities are constantly emerging, in addition to combinations
of treatments already used.

First, it is critical to emphasize that this benign tumor
treatment begins with prevention. Intraoperative care is essential
for all surgical procedures. However, in patients with a predispo-
sition to keloid formation, these precautions are critical. Among
them, we can mention the careful manipulation of the tissues,
respect for the dissection planes when performing the synthesis,
and the preferential use of absorbable sutures in the subcuta-
neous tissue and fascia,”® thus reducing the tension on the suture
lines as much as possible.

Compression therapies affect collagen degradation and
fibroblast activity,” and are especially helpful in ears, as they have
their pressure molds, which should not exceed 24 mmHg and
12 hours a day use.” Silicone plates and tapes also act on colla-
gen and fibroblasts. However, in theory, they use their ability to
generate a more hydrated environment for the wound.*' Thus,
this group of therapies is only complementary and should not
be used alone.

The administration of intralesional corticosteroids is
considered one of the most efficient and accessible methods to
treat keloids.” As it is the first line in most services, this therapy
suppresses fibroblasts and inflammatory mediators of wounds,
generating collagen degradation.”

Triamcinolone acetate (TAC) in concentrations between
5 mg/mL and 40 mg/mL is the main form used, promoting
the reduction of keloid volume and showing variable rates of
recurrence prevention.* Skin atrophy, pain during injection, te-
langiectasias, and skin pigmentation changes are among its main
adverse events.”

Intralesional and topical 5-fluorouracil (5-FU) is a pyri-
midine antimetabolite that interferes with RNNA synthesis and
inhibits the thymidylate synthase, thus inhibiting fibroblasts.”
Therefore, the combination of 5-FU+TAC is safer and more
effective than these drugs alone.”

Botulinum toxin (BT) type A inhibits the acetylcholine
release in motor neurons by antagonizing the ionic calcium ac-
tion, generating temporary muscle paralysis.” Nevertheless, the-
re are indications that, in pathological scars, it acts directly on the
activity of fibroblasts.”

Topical imiquimod 5% cream can alter the immune res-
ponse by inducing the release of IFN-alpha, TNF-alpha, and in-
terleukins 1, 6, and 8.% It presents keloid recurrence in 39% of
the cases when associated with surgical excision in applications
from six to eight weeks, daily or every three days."’ However,
some studies evaluated by this review included patients who
only performed tangential excision or shaving, using closure
by secondary intention, and not by layers.*> This drug requires
a minimum of one-week rest, especially between the second
and third weeks of application, as erosion, erythema, and crust
formation are frequent in 18% to 89% of patients. Therefore,
topical imiquimod cream is an exceptional measure because it
is unreliable.

Verapamil, a calcium channel blocker, can be applied in-
tralesionally in doses of 2.5 mg/mL, not exceeding 2 mL per
session. Sessions occur at three-week intervals and should be
interrupted after the eighth procedure or when the lesion has
flattened.® Although it is less effective than the 5-FU+TAC
combination, its use has good clinical safety, generating fewer
adverse events.* This drug increases the procollagenase synthe-
sis, reducing the extracellular matrix production and inhibiting
the fibroblast proliferation and the interleukin 6, TGF-Beta,' and
VEGF expression in fibroblasts.*

Pentoxifylline is a drug derived from xanthine, a nonspe-
cific phosphodiesterase inhibitor, which has a vasodilating effect.*

It presents significant rates of recurrence prevention of
keloids in patients at high risk when administered orally, in 400
mg doses, three times a day for six months after surgical excision.
Furthermore, this drug can be used intralesionally. However, few
studies have addressed this possibility.’

Hyaluronidase and hyaluronic acid, drugs with antago-
nist actions, have been reported to treat keloids intralesionally.*®
Nonetheless, both drugs were used in association with corticos-
teroids, making it difficult to establish the real effects on patholo-
gical scars, thus requiring more research aimed at understanding
its results on keloids.

Bleomycin can reduce collagen synthesis by decreasing
the stimulation of TGF-Betal.*” Compared to TAC, it was more
likely to generate pain, hyperpigmentation, and skin atrophy.™
According to a systematic review, bleomycin seems to be as ef-
fective as TAC and its combination with 5-FU.50 This study
also observed that this drug produced more pain than the others
during applications.
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Intralesional cryotherapy with a needle achieved a reduc-
tion of up to 51% in the volume of the pathological scar.’

Currently, several treatments use laser due to the signifi-
cant technological development that allowed the generation of
different types of wavelengths. These treatments can be divided
into non-ablative and ablative forms and vary between fractio-
nal and non-fractional configurations. Ablative forms, such as
Er:YAG (waves of 2,940 nm) and CO2 laser (waves of 10,600
nm), are characterized by a longer recovery time and a consi-
derable number of complications. Moreover, the non-ablative
options, such as Nd:YAG (waves of 1,054 nm) and pulsed dye-
-laser (waves between 585 nm and 595 nm), eliminate some of
these problems. The fractional lasers can generate microthermal
zones, creating unaffected interspersed areas where tissue rege-
nerates.”>>

The pulsed-dye laser has similar effects to those genera-
ted by TAC, but its studies presented a short follow-up, in addi-
tion to the lack of randomized and multicentric studies.”>*

The most modern and current drugs have the advantage
to be applied in a laser-assisted manner, a method known as la-
ser-assisted drug delivery (LADD).> Researchers are also trying

to use this method to treat keloids,*® which is possible since abla-

tive lasers create microscopic spaces that allow drug penetration,
such as BT and TAC. However, research still has low evidence,
with few participants and a short follow-up period.
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