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ABSTRACT Keloids are benign skin tumors resulting from deregulated wound 
healing processes, characterized by fibroblast hyperactivity, increased colla-
gen deposition, and resistance to apoptosis. These lesions extend beyond 
the original wound borders and often cause significant physical and psycho-
logical burdens, including pain, pruritus, and reduced self-esteem. Despite 
advancements in medical science, keloid management remains a challenge 
due to the lack of standardized treatment protocols and the high recurrence 
rates associated with many therapeutic options. This review examines the ef-
ficacy and limitations of existing treatment modalities, including silicone gel 
sheets, antifibrotic agents, intralesional injections, cryotherapy, radiotherapy, 
laser therapies, surgical excision, and combination therapies.  Emerging ap-
proaches, such as botulinum toxin, antihypertensives, platelet-rich plasma, 
and others, are also discussed. This article underscores the need for large-
scale, high-quality studies focusing exclusively on keloids to refine treatment 
algorithms and advance therapeutic strategies. 
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INTRODUCTION 
Keloids are considered as benign fibroprolifera-

tive dermal tumors, unique to humans, triggered by 
trauma or irritation. Their clinical appearance is high-
ly variable. Initially, keloids present as raised, hard 
papules with a tendency to grow into nodules. The 
surface is shiny, with or without telangiectasia. Early 
lesions are often erythematous, later turning purple 
or brown before gradually fading with age. One of 
the most significant features of keloids is their ability 
to extend beyond the original border of the wound. 
They tend to be aggressive, invading the surround-
ing healthy skin (1). Keloids may develop as a result 
of various cutaneous injuries and irritations, most 
commonly following trauma, surgical incisions, pierc-
ings, burns, acne, folliculitis, or varicella-zoster virus 
infections; however, in rare cases, they may occur 
spontaneously (2,3). The incidence is highest among 

young people, particularly between 10 and 30 years 
of age, where keloids significantly impair quality of 
life (1). Beyond aesthetic concerns, they can cause 
considerable pain, persistent itching, stiffness, and 
contractures. These physical symptoms can lead to 
psychological consequences, including reduced self-
esteem and disruptions in daily life (4). Pedunculated 
keloids represent a specific subtype. These are most 
commonly observed on the earlobes, appearing as 
mushroom-like formations connected to the earlobe 
by a stalk. They are frequently the result of piercings, 
a popular trend among young people (5). The inci-
dence of keloids varies greatly among ethnic groups. 
It is highest among African Americans and Hispanic 
populations of American origin and lowest among 
Caucasians (3). 

Underlying the pathogenesis of keloid is the 
mechanism of skin healing. The mechanism itself is 
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a complex process involving several cells, molecules, 
and their interactions. Skin injury or irritation is an 
initial triggering event for formation, but it must in-
volve the dermis (2). Fibroblasts are the main cells, 
and TGF-β is their main stimulator in skin healing pro-
cesses. Their task is to create fibrotic tissue, primarily 
made of collagen, which closes the damage. Keloids 
form when key healing processes become deregu-
lated and overstressed, leading to excessive accu-
mulation of extracellular matrix (ECM) elements (6). 
Namely, keloid fibroblasts, which are more sensitive 
to TGF-β, have an increased density and proliferation 
rate, while their apoptotic rate is reduced. Addition-
ally, TGF-β affects the work of metalloproteinases, 
whose main task is the degradation of ECM elements. 
All of this leads to the creation of hard tissue that 
grows excessively. Histopathologically, keloids most 
often consist of tissue filled with whorls and nod-
ules of thick, hyalinized collagen bundles, a muci-
nous basic substance, and a few fibroblasts (7). Apart 
from TGF-β, many other effector molecules, such as 
platelet-derived growth factor (PDGF), vascular en-
dothelial growth factor (VEGF), fibronectin contain-
ing additional domain A (Fn-EDA), IL-4, IL-5, IL-10, and 
IL-13, further promote collagen synthesis and tissue 
angiogenesis (6).

Several risk factors are empirically or statistically 
associated with the formation of keloids, including 
a personal or family history of keloids, belonging to 
skin-of-color ethnic groups, pregnancy, puberty, hy-
pertension and skin injuries overlying osteogenic 
surfaces (3,8). The most significant risk factor is lo-
cal mechanical forces. The underlying mechanism 
is mechanotransduction, the process by which cells 
translate mechanical forces into intracellular bio-
chemical signals (9). Body regions frequently sub-
jected to tension, such as the chest, shoulders, and 
back, are the most affected (1). There is substantial 
evidence suggesting that genetics plays a strong role 
in keloid formation. While keloids are more common 
in certain ethnic groups and families, no single gene 
has been identified that, according to Mendelian in-
heritance principles, directly causes keloid formation. 
However, a genome-wide association study identi-
fied four single-nucleotide polymorphisms (SNPs) 
associated with keloid pathogenesis (6). Addition-
ally, various genetic elements, such as HLA polymor-
phisms and epigenetic changes and modifications, 
are associated with the development of keloids (10)

Despite advancements in modern medicine, the 
treatment of keloids remains challenging. Since no 
targeted therapy exists, various treatment modalities 
are used. These include non-invasive treatments such 
as silicone gel sheeting, antifibrotic creams, and com-

pression therapy, as well as invasive treatments such 
as intralesional injections, radiotherapy, cryotherapy, 
and surgery. Each treatment modality has a specific 
response rate, which measures the extent to which 
the keloid decreases or resolves entirely. Additionally, 
the recurrence rate is monitored to determine how 
long it takes for the keloid to regrow.

This article presents the outcomes of these treat-
ment modalities through a systematic literature re-
view. We searched the PubMed/MEDLINE database 
using the search terms “Keloid/therapy” and “keloid.” 
By reviewing various meta-analyses and studies in-
volving large sample sizes, we present the most fa-
vorable treatment algorithm. Only articles written in 
the English language were included in the evaluation.

THERAPY
Silicone gel sheeting
Silicone materials have been recommended as 

the “gold standard” for the prevention and treatment 
of keloids. Their effects are believed to be associated 
with the reduction of wound stretch, modulation of 
mechanotransduction, and improvements in occlu-
sion and hydration (11). Silicone can be applied to 
the skin in the form of silicone gel sheets or topical 
silicone gel, typically for 12–24 hours per day, with 
twice-daily washing, for a minimum duration of 1 
month (12). While early studies on silicone gel sheet-
ing suggested high success rates in treating keloids, 
meta-analyses have concluded that silicone is not 
an effective treatment modality for keloid preven-
tion (11). However, the meta-analysis conducted by 
O’Brien and Jones reported that silicone gel sheets 
alone can reduce keloid thickness and erythema (13).

Onion extract
The active ingredient in onion extract is Allium 

cepa, whose derivative, quercetin, is known for its an-
ti-inflammatory, antibacterial, and collagen-suppres-
sive properties. Onion extract is commonly used in 
scar prevention and as an initial therapy for patholog-
ical scars. Although studies have shown good results, 
including a decreased incidence of hypertrophic 
scars, it has proven ineffective as a therapy for keloids. 
Wananukul et al. reported no significant difference in 
keloid incidence between the treatment and placebo 
groups (14). However, onion extract contributes to 
the reduction of pain, pruritus, elevation, and redness 
when used in combination with other therapies (15).

Compression therapy
Compressive therapy involves applying localized 

pressure to the target area of the skin, i.e. the growth. 
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The mechanisms of pressure therapy are believed to 
include mechanoreceptor-induced apoptosis of cells 
in ECM and pressure-induced ischemia, which alters 
fibroblast activity and promotes collagen degrada-
tion. Various materials can be used to apply pressure, 
including plaster casts, pressure earrings, and custom 
splints. At present, compressive therapy has proven 
effective as an adjunct to surgical excision in pre-
venting ear keloid recurrence. Tahir et al. reported a 
recurrence rate of 10.66% for excision combined with 
compression earrings. The best results for compres-
sion therapy are achieved when the pressure device 
is worn for at least 12 hours per day, over a minimum 
period of six months, with a pressure of at least 24 
mmHg (16).

Corticosteroids
Corticosteroids play a major role in keloid man-

agement, serving as a first-line treatment option as 
well as a preventive therapy. Corticosteroids impact 
multiple key pathways in keloid formation by reduc-
ing inflammation during the wound healing process. 
They also suppress collagen and glycosaminoglycan 
synthesis, inhibit fibroblast proliferation, and en-
hance collagen degradation. Several corticosteroids 
are available for treatment; however, triamcinolone 
acetonide (TAC) is the most widely used corticoste-
roid for keloid management (6). Intralesional TAC in-
jections have been shown to reduce scar volume and 
height, improve scar pliability, and alleviate scar-asso-
ciated pain and itching, as well as prevent recurrence. 
Morelli Coppola et al. reported that the response to 
corticosteroid injections alone is variable, with a re-
gression rate of 70%–90%, but a recurrence rate of 
33%–50% after 1 and 5 years, respectively (17). Typi-
cally, triamcinolone is injected at a concentration of 
2.5 mg to 20 mg for facial keloids or 20 mg to 40 mg 
for non-facial keloids (12). This treatment can be used 
as monotherapy for mature keloids or as an adjuvant 
to surgical excision or laser therapy, achieving im-
proved outcomes (18). However, local complications 
such as delayed wound healing, hypopigmentation, 
dermal atrophy, telangiectasias, scar widening, and 
systemic side effects, including Cushing’s syndrome, 
may occur. Special caution is required when adminis-
tering triamcinolone in children and in patients with 
multiple or very large lesions (17).

5-Fluorouracil
Primarily used as a chemotherapeutic agent, 

5-fluorouracil (5-FU) is a pyrimidine analog that ir-
reversibly inhibits thymidylate synthase, disrupting 
DNA replication and cellular proliferation (19). In 

vitro studies have demonstrated that 5-FU reduces 
fibroblast growth, induces fibroblast apoptosis, and 
decreases TGF-β-driven collagen synthesis (20,21). 
5-FU can be used as monotherapy, in combination 
with triamcinolone acetonide (TAC), or as adjuvant 
therapy following surgical excision. The combination 
of TAC and 5-FU allows for lower doses of each agent, 
resulting in an improved side-effect profile. Bijlard 
et al. reported that intralesional 5-FU alone achieves 
good or excellent outcomes in 45–78% of patients, 
while combination therapy with intralesional 5-FU 
and TAC injections produced superior results. Regard-
ing dosing, there is limited evidence on the efficacy 
and safety of TAC concentrations higher than 4 mg/
ml. Therefore, it is recommended to use a ratio of 4:45 
mg/ml for TAC and 5-FU (19). Intralesional 5-FU has 
also been studied as a post-excision treatment. Shin 
and Kim reported that keloid recurrence rates were 
significantly lower in patients treated with 5-FU fol-
lowing surgical excision (22). Possible side effects of 
intralesional 5-FU include skin erythema, pain, and 
ulceration (19).

Mitomycin
The antibiotic mitomycin C (MMC), isolated from 

Streptomyces cespitosus, has traditionally been used 
as a chemotherapeutic agent and more recently as an 
anti-scarring agent. By inhibiting DNA, RNA, and pro-
tein synthesis, MMC prevents cell division and fibro-
blast proliferation. Attempts to use intralesional MMC 
(1 mg/mL) have been associated with worsening of 
the condition and the appearance of ulcerations. 
Therefore, topical MMC is currently applied at a con-
centration of 1 mg/mL, placed on gauze for three to 
five minutes, with repeated applications every three 
weeks. Shin et al. reported a recurrence rate of 16.5% 
for topical MMC. No adverse effects were noted at the 
1 mg/mL dose (23).

Bleomycin
Bleomycin, a glycopeptide isolated from Strepto-

myces verticillus, acts as a cytotoxic agent with an-
tineoplastic, antibacterial, and antiviral properties. 
Bleomycin suppresses collagen production, induces 
fibroblast apoptosis, and inhibits the synthesis of DNA 
and RNA. It is administered intralesionally at a dose 
of 1.5 IU/mL, with two to five treatments at monthly 
intervals required to achieve satisfactory regression 
(24). Two meta-analyses, conducted by You et al. and 
Kim et al., evaluated the efficacy of bleomycin. Both 
analyses, which included studies on hypertrophic 
scars, concluded that bleomycin may be a more ef-
fective option for treating keloids and hypertrophic 

Rončević  et al.	 Acta Dermatovenerol Croat
Current approach to keloid management	 2025;33(3):120-128



123ACTA DERMATOVENEROLOGICA CROATICA

scars compared to other treatments, including TAC, 
5-FU, the combination of TAC and 5-FU, or TAC com-
bined with cryotherapy. However, bleomycin should 
be used cautiously due to potential adverse effects, 
such as hyperpigmentation, pain, and ulceration 
(25,26). Huu et al. conducted a study on the Vietnam-
ese population to evaluate the use of bleomycin for 
treating keloids. The study reported recurrence rates 
of 3.8%, 15.4%, 45.5%, and 50% after 6, 12, 15, and 
18 months of follow-up, respectively. The high recur-
rence rates were attributed to the location of the ke-
loids on the body (27).

Imiquimod
Imiquimod is an immunomodulator that reduces 

fibroblast collagen production by increasing local 
concentrations of interferon-alpha (IFN-α). IFN-α 
has been shown to decrease fibroblast activity in a 
dose-dependent manner, reduce glycosaminoglycan 
production, and increase collagenase levels (28). Im-
iquimod is used topically as a 5% cream. Shin et al. 
reported a keloid recurrence rate of 24.7% after six 
to eight weeks of using 5% imiquimod cream. Stud-
ies conducted on keloids located outside tension 
regions showed better results and lower recurrence 
rates (23). Common side effects of imiquimod include 
hyperpigmentation, erythema, irritation, and sec-
ondary infections, which typically resolve after dis-
continuing therapy (28).

Interferons
Interferon therapy is an emerging treatment 

with potential therapeutic effects against keloids 
due to its immunomodulatory, antiangiogenic, an-
tiproliferative, and antineoplastic activities. Among 
the three isoforms of interferons, IFN-α and IFN-γ 
have been found to be particularly effective for ke-
loid treatment, Specifically, IFN-α2b is used in keloid 
treatment by enhancing collagenase levels and in-
hibiting the secretion of collagenase inhibitors, such 
as metalloproteinases. IFN-γ also plays an important 
role in reducing fibrosis by inhibiting TGF-β. A review 
of available databases reveals that no meta-analyses 
currently exist on the efficacy or recurrence rates of 
keloids treated with this form of therapy. Every study 
or case report conducted so far demonstrates the ef-
ficacy of interferon therapy, either as monotherapy 
or in combination with other forms of treatment. 
Although interferon therapy has shown success, it 
is associated with adverse effects, including fever, 
headache, arthralgia, fatigue, chills, and confusion. 
Additionally, the treatment is expensive, which limits 
its accessibility (29).

Cryotherapy
Cryotherapy, in combination with the intral-

esional application of corticosteroids, is one of the 
most popular forms of keloid therapy. Cryotherapy 
involves freezing tissue below zero degrees Celsius, 
which induces tissue necrosis through damage to 
blood vessels and osmotic injury to cell membranes. 
Histologic studies following cryotherapy have iden-
tified several significant changes in scar tissue struc-
ture, including the reorganization of collagen fibers 
into a more compact, parallel arrangement, similar to 
that of a classic scar (30). Additionally, keloid tissue 
exposed to cryotherapy has been reported to exhibit 
reduced numbers of myofibroblasts and mast cells, as 
well as decreased production of TGF-β by dermal fi-
broblasts (31). Currently, cryotherapy options include 
spray, contact, and intralesional methods. Intralesion-
al cryotherapy is considered the most effective form, 
as it allows for more precise and intense freezing of 
abnormal tissue, often requiring fewer treatment ses-
sions to achieve satisfactory results. Van Leeuwen et 
al. reported an average scar volume reduction of 51% 
to 63%, although complete eradication of keloids was 
not consistently achieved. Keloid recurrence rates 
ranged from 0% to 24%. Common side effects of in-
tralesional cryotherapy include temporary blistering 
of the lesion, postoperative pain, and temporary hy-
popigmentation. Patients with Fitzpatrick skin types 
IV to VI are at higher risk of developing persistent hy-
popigmentation (32).

LASER therapy
LASER is an acronym for Light Amplification by 

Stimulated Emission of Radiation. Laser-based de-
vices are classified into two categories: ablative and 
non-ablative. The most commonly used ablative la-
sers are erbium-doped yttrium aluminium garnet 
(Er:YAG) and carbon dioxide (CO₂) lasers. CO₂ and 
Er:YAG lasers target water molecules, resulting in lo-
cal tissue changes, including collagen remodelling 
and reduced TGF-β levels (33). Non-ablative laser 
techniques have shown promising results, particu-
larly when combined with the intralesional applica-
tion of corticosteroids (34). Pulsed dye laser (PDL) 
induces hypoxia by destroying blood vessels, which 
disrupts disulfide bonds in collagen fibers and reor-
ganizes them into new, healthy fibrils. PDL also pro-
motes collagen remodelling by stimulating cytokine 
release and reducing TGF-β levels (35). Another laser 
commonly used in keloid treatment is the neodymi-
um-doped yttrium aluminium garnet (Nd:YAG) laser. 
By reducing vascularization, Nd:YAG lasers decrease 
the accumulation of cytokines and vascular growth 
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factors, thereby minimizing abnormal collagen de-
position (36). Forbat et al., in a systematic review of 
the literature, reported on the effectiveness and re-
currence rates of laser therapy. To date, no random-
ized controlled trials (RCTs) have been published on 
the effectiveness of CO₂ or Er:YAG lasers for keloid 
treatment. For CO₂ laser treatments, keloid recur-
rence was observed between 2 weeks and 3 years 
post-treatment. Treatment with the Er:YAG laser re-
sulted in a 22% recurrence rate 8 months after the 
procedure (37). Improved outcomes have been noted 
when CO₂ and Nd:YAG lasers are used in combination 
with triamcinolone acetonide (TAC) (17). Nd:YAG la-
sers showed variable recurrence rates 6 months after 
treatment, depending on the anatomical site of the 
keloid. One study reported recurrence rates of 52.9% 
for anterior chest keloids, 35.7% for upper arm ke-
loids, and 25% for scapula keloids (37). PDL, when 
combined with TAC, may provide a synergistic effect, 
as corticosteroids reduce collagen synthesis and en-
hance collagen degradation (34). Possible side effects 
of laser therapy include hyperpigmentation, blister-
ing, erosion, scabbing, and post-treatment purpura 
(33,35,36).

Radiation therapy
Radiotherapy, first described in 1906, is a widely 

applicable therapeutic option for keloids. It works 
by decreasing fibroblast proliferation, inducing cell 
senescence and apoptosis, and subsequently reduc-
ing collagen production and suppressing keloid for-
mation (38). There are currently two forms of keloid 
radiation: external and internal. External radiation in-
cludes X-ray and electron beam radiotherapy (EBRT), 
while internal radiation is delivered via interstitial 
brachytherapy, which can be applied as either low-
dose rate (LDR) or high-dose rate (HDR). Comparing 
the success and recurrence rates of different radio-
therapy modalities is challenging, as most studies 
are retrospective and vary in terms of radiation dos-
es, treatment intervals, recurrence definitions, and 
whether they include hypertrophic scars or keloids. 
Radiotherapy is less commonly used as monotherapy 
and is more often employed as an effective adjunct 
treatment following surgical excision. Mankowski 
et al. reported that post-excisional radiotherapy is 
more effective in preventing recurrence compared to 
radiotherapy alone. When comparing radiation mo-
dalities, postoperative brachytherapy demonstrated 
the lowest recurrence rate (15%), compared to re-
currence rates of 23% for both X-ray and EBRT. This 
analysis utilized a biological effective dose calculator 
but did not provide a clear definition of recurrence 
and only included studies performed exclusively on 

keloids (39). Radiotherapy as monotherapy may be 
recommended for elderly patients in cases where sur-
gical removal is not viable due to the keloid’s location 
or size. Furthermore, radiotherapy applied to mature 
keloids has been reported to alleviate pain and pru-
ritus (40). In a systematic literature review, Van Leeu-
wen et al. included only studies in which keloids were 
histopathologically confirmed after excision. They 
reported recurrence rates of 10.5% following HDR 
brachytherapy and 22.2% after external radiation 
(41). The maximal biologically effective dose for ke-
loids is 30 Gy. Doses exceeding this threshold do not 
increase efficacy but do elevate the risk of secondary 
carcinogenesis. For high-risk anatomical regions, it is 
sufficient to deliver 18 Gy in three fractions over three 
days (approximately 30 Gy), 8 Gy in one fraction for 
earlobes, or 15 Gy in two fractions over two days for 
other body regions (40). Side effects of radiotherapy 
include various acute skin reactions that typically 
appear within the first ten days, such as erythema, 
pigmentation, epilation, and desquamation. Late re-
actions, occurring weeks after radiotherapy, include 
permanent pigmentation changes (hyperpigmenta-
tion or depigmentation), atrophy, telangiectasia, sub-
cutaneous fibrosis, and, in severe cases, necrosis (41).

Surgical therapy
At first, logic dictates that keloid excision is an ex-

cellent way to deal with a benign growth. However, 
excision prolongs inflammation and provokes the re-
growth of keloids. In fact, studies show that excision 
alone has a recurrence rate of over 50% (39). Small ke-
loids, which result from skin tension, can be removed 
by excision, but adjuvant therapy is always necessary 
to reduce the possibility of recurrence. Excision is also 
a therapeutic option when keloids form on joints and 
cause contractures. For large and multiple keloids, 
partial and core excision are used to reduce the hard 
and thickened parts. To achieve better results, sur-
gery should involve tension-reducing techniques, 
such as subcutaneous and deep fascial tensile-reduc-
tion sutures, Z-plasties, and local-flap transfer (43). 
Tensile-reduction sutures elevate the wound edges 
smoothly and relieve dermal tension. Ogawa et al. re-
ported that these techniques help reduce recurrence 
rates (40). Regarding Z-plasty, case series studies of 
anterior chest wall keloids and upper-arm keloids 
showed that excision performed with Z-plasty and 
adjuvant radiotherapy resulted in recurrence rates 
of 10.6% and 5.3%, respectively, at 24 months. All re-
currences were easily managed with steroid patches 
and injections (44,45). Flap choice depends on the af-
fected region. Ogawa et al. reported that none of the 
10 large anterior chest wall keloids recurred after par-
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tial or total resection and flap reconstruction. When 
using flaps, the donor site must undergo multimodal 
therapy to prevent the formation of new keloids (46).

Therapies under investigation
As described above, there is no therapeutic op-

tion that completely prevents keloid formation or, 
once a keloid has formed, removes it entirely without 
recurrence. Increasingly clarifying the pathogenesis 
of keloids and identifying risk factors opens possibili-
ties for the design and development of new, targeted 
therapies.

 As keloids are associated with hypertension, cal-
cium channel blockers and angiotensin-converting 
enzyme (ACE) inhibitors have been explored. ACE 
inhibitors inhibit angiotensin II, which elevates the 
level of TGF-β and plays a prominent role in collagen 
biosynthesis and wound healing. Verapamil, on the 
other hand, triggers the synthesis of procollagenase 
in keloids and normal human cultured fibroblasts, 
leading to reduced production of fibrous tissue. Botu-
linum toxin-A has also been investigated, aiming to 
reduce muscle tension and, consequently, wound 
tension. Among various chemotherapeutics already 
in use, doxorubicin and tamoxifen have gained at-
tention. Both exhibit antifibrotic properties, although 
they have the side effect of poor wound healing (47). 
As is well known, TGF-β isoforms play a key role in 
the pathogenesis of keloids. TGF-β3 has been shown 
to exert antifibrotic properties, resulting in a signifi-
cant reduction in scarring. Avotermin, a recombinant 
human TGF-β3 polypeptide, has demonstrated sig-
nificant scar reduction and improved appearance 
following intralesional injection (48,49). Platelet-rich 
plasma (PRP) is a concentrated autologous plasma 
that contains supra-physiologic levels of platelets 
and alpha granules rich in growth factors and cyto-
kines. PRP has been popularized as an adjunctive 
treatment for various dermatologic conditions, and 
recent studies have focused on its role in keloid pa-
thology. Increased levels of TGF-β in PRP have been 
proposed to activate a negative feedback mechanism 
in the TGF-β signaling pathway (50). Stem cells exhib-
it immunomodulatory and antifibrotic effects. Stem 
cells could potentially be used to prevent or attenu-
ate the excessive inflammatory processes character-
istic of keloids (47). Although these approaches bring 
optimism, more investigations and long-term stud-
ies are needed before they can be applied in clinical 
practice.

DISCUSSION
Currently, there are no standardized guidelines 

for the treatment of keloids endorsed by professional 

bodies. Several issues contribute to this lack of stan-
dardization. The pathogenesis of keloids is complex, 
with an underlying dysregulated mechanism of skin 
healing. Additionally, keloids are benign skin neo-
plasms, which further complicates our understand-
ing. While significant progress has been made in un-
derstanding keloid pathogenesis, the key signaling 
pathway required to completely halt keloid growth 
remains unidentified. Today’s treatment of keloids re-
lies on case series, retrospective and prospective co-
horts, and review articles. Comparing results is chal-
lenging due to the inclusion of hypertrophic scars, 
variations in treatment doses and intervals, differing 
follow-up periods, the heterogeneity of keloids, and 
other factors. Large, high-quality studies focusing 
exclusively on keloids are urgently needed. Further-
more, standardizing the measurement of therapeutic 
success is essential.

The treatment and prevention of keloids often 
begin with silicone sheets. Meta-analyses currently 
indicate that silicone sheets are effective in reducing 
redness and itching but should not be used as mono-
therapy. Instead, they are best employed as adjuncts 
to corticosteroid therapy. Intralesional corticosteroid 
therapy is considered the gold standard, offering vari-
able but generally favorable results as monotherapy. 
However, a subset of patients does not respond, and 
recurrence rates exceed 30%. Contact or intralesional 
cryotherapy can complement treatment, particularly 
for auricular keloids, but further research is required.

If conservative therapy fails to yield improvement, 
5-fluorouracil (5-FU) combined with intralesional cor-
ticosteroids, and ultimately laser therapy or surgical 
excision, may be considered. Although published 
clinical trials are limited, current findings suggest the 
use of PDL over other laser types for treating refrac-
tory keloids.

Surgical excision, although commonly utilized 
by plastic surgeons, should be viewed as the final 
step in the treatment algorithm. Excision alone has 
a recurrence rate exceeding 50%. For better out-
comes, surgery should incorporate tension-reducing 
techniques, such as subcutaneous and deep fascial 
tensile-reduction sutures, Z-plasties, and local-flap 
transfer. While these methods yield promising results, 
further research is necessary.

To prevent postoperative keloid recurrence, ad-
junctive therapies are crucial. Intralesional corticoste-
roids, combined with silicone gels, represent one of 
the more conservative approaches to postoperative 
prophylaxis. 5-FU has demonstrated efficacy as post-
excisional therapy, particularly when combined with 
corticosteroids, as this allows for lower doses and a 
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synergistic effect, thereby improving the safety pro-
file. Compressive therapy has also proven effective as 
an adjunct to surgical excision, particularly for auricu-
lar keloids.

For carefully selected patients, radiotherapy fol-
lowing surgical excision is a viable treatment op-
tion. Although clinical trial data are lacking, current 
evidence suggests the superiority of high-dose-rate 
(HDR) radiotherapy over other forms. Additionally, 
chemotherapeutic agents such as bleomycin and 
mitomycin C, as well as 5% imiquimod cream, merit 
consideration as adjuncts to surgical excision for the 
treatment of refractory keloids.

CONCLUSION
Upon reviewing the available literature today, we 

would once again emphasize the need for large, well-
designed studies specifically focused on keloids. This 
would allow for easier standardization of treatment 
algorithms and the measurement of therapy effec-
tiveness. We believe that this approach could help 
focus on therapies that yield good results, leading to 
shorter treatment times and longer periods without 
recurrence. This would certainly result in greater pa-
tient satisfaction. 

The conclusion of the literature review is that the 
treatment algorithm has not changed significantly 
in recent years. In the case of small and individual 
keloids, conventional therapy can be initiated. The 
gold standard is intralesional corticosteroid therapy, 
preferably in combination with silicone sheets. For 
refractory keloids, other intralesional therapies, cryo-
therapy, radiotherapy, or lasers should be considered. 
As a final step, or when keloids impair the function 
of the affected area, surgical methods combined with 
intralesional corticosteroids and radiotherapy remain 
an option. Thick, large, or multiple keloids should be 
treated aggressively and promptly, as they respond 
poorly to monotherapy.
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