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Treatment of an ear keloid refractory to intralesional 
triamcinolone injection monotherapy with fractional CO2 laser 
and triamcinolone combination therapy: a case report
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Keloid is a benign fibroproliferative disorder characterized by excessive collagen production during abnormal 
wound healing in keloid-prone individuals. Therefore, the treatment of keloid aims to reduce inflammation and 
reorganize collagen bundles. Intralesional corticosteroid injection, particularly triamcinolone, is a common 
first-line treatment, but injections can be difficult in very firm lesions. This case report presents a refractory 
ear keloid treated with a combination therapy of fractional ablative CO2 laser and intralesional triamcinolone 
injection. The patient had a persistent keloid mass in her left ear despite previous intralesional corticosteroid 
injections. The ear keloid was treated with the combination therapy of fractional CO2 laser and triamcinolone 
injection. The keloid size was reduced by more than 50%, and the Vancouver Scar Scale score improved. 
Combined fractional CO2 laser and triamcinolone injections may have a synergistic effect on drug delivery in 
addition to each keloid improvement.
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INTRODUCTION

Wounds heal through an inflammatory phase, a prolif-
erative phase and a remodeling phase. Keloid is a benign 
fibroproliferative disorder caused by excessive collagen 
production outside the normal wound healing cycle when 
injury, inflammation occurs in a susceptible individual 
[1]. For a single small keloid, surgical removal can be 
performed. However, surgical damage can cause recur-
rence. So intralesional corticosteroid injection is used as 
main treatment and various lasers are used as an ad-
junctive treatment [2]. 

Herein, we present a case of refractory ear keloid trig-

gered by piercing treated with fractional ablative CO2  
laser and intralesional triamcinolone injection combi-
nation therapy, which was refractory to triamcinolone 
monotherapy.

A written informed consent was obtained from the pa-
tient for the publication of this case report.

CASE REPORT

An 18-year-old Korean female with Fitzpatrick skin 
phototype III presented with a 3-year history of mass in 
left ear. She had her ears pierced four years ago and said 
the mass was getting bigger and harder. She said the 
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mass persisted despite multiple sessions of intralesional 
corticosteroids injections. On physical examination, the 
mass was located on the eminence of the scapha. It was 
at least 3 cm in size, very firm, and scored 7 on the Van-
couver Scar Scale (VSS; Table 1, Fig. 1A) [3].

Under the diagnosis of triamcinolone-resistant keloid, 
we suggested surgery first, but she denied due to in-
vasiveness. Then, we started combination treatment of 
ablative fractional CO2 laser 3-4 pass (8 mm spot, 30 W, 
desnity 200 spots/cm2, eCO2 Plus; LUTRONIC®) and in-
tralesional triamcinolone acetonide injection (20 mg/mL). 
The lesion was applied with a topical anesthetic mixture 
of lidocaine (2.5%) and prilocaine (2.5%) 30 minutes be-
fore treatment to minimize pain. Triamcinolone injection 
dose was almost 0 mL injected on the 1st, but close to  
0.2 mL on the 3rd. Three sessions of combined treatment 
were performed at 4-week intervals, with an additional 
one session of fractional CO2 laser-only treatment due to 
injection pain. The size was reduced by more than 50% 
and the VSS score improved to 4 at 4 weeks after 4th la-
ser treatment (Fig. 1B). There was no adverse event and 
treatment will continue at same intervals.

DISCUSSION

Various factors contribute to the development of ke-
loids, including patient factors (race, genetic predisposi-
tion, gender, and age), topographic factors (high tension 
with low stretch and low elastic modulus), and environ-

Table 1. Vancouver Scar Scale

Charactersitics Description Score

Vascularity Normal 0
Pink 1
Red 2
Purple 3

Pigmentation Normal 0
Hypo-pigmentation 1
Hyper-pigmentation 2

Pliability Normal 0
Supple (flexible with minimal resisatance) 1
Yielding (gives way to pressure) 2
Firm (inflexible not easily moved) 3
Ropes or banding  

(blanches with extension of scar)
4

Contracture (permanent shortening of  
scar producing deformity or distortion)

5

Height Flat 0
<2 mm 1
2-5 mm 2
>5 mm 3

Total score 13

Characteristics Score Characteristics Score

Vascularity

Pigmentation

Pliability

Height

Sum

1

0

3

3

7

Vascularity

Pigmentation

Pliability

Height

Sum

1

0

1

2

4

A B

Fig. 1. Clinical photographs and 
Vancouver Scar Scale of ear keloid. 
(A) Before treatment. (B) After 
three sessions of combination treat
ment of fractional CO2 laser and 
intralesional triamcinolone injection 
with additional one session of frac
tional CO2 monotherapy.
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mental factors (minor or major prior trauma) [1].
When a wound occurs in an individual with above risk 

factors, fibroblasts become overactive, increasing the se-
cretion and sensitivity of inflammatory mediators such as 
transforming growth factor (TGF)-β1 and TGF-β2, which 
increase tissue inhibitors of metalloproteinases (MMPs) 
and decrease MMP production. Keloid is benign masses 
caused by the accumulation of collagen types I and III in 
these abnormal wound healing process [4].

Treatment of keloid focuses on reducing the inflamma-
tory signals and removing the collagen that has devel-
oped. Various treatments are used, including application 
of gel sheets, intralesional corticosteroid injection, cor-
ticosteroid tape/plaster and topical agent, cryotherapy, 
5-fluorouracil injection, surgery, and laser [2].

The most common first-line treatment is intralesional 
corticosteroid injection, with triamcinolone acetonide/
acetate being the most commonly used. Triamcinolone 
is available as a micronized suspension, which is easy to 
mix with saline to achieve the target concentration, and 
the micronized crystals spread well in the lesion and can 
be maintained for a long time and provide a lasting effect 
[5]. Triamcinolone works by promoting bFGF production 
and inhibiting TGF-β1 production in human dermal fibro-
blasts [6]. In vitro, there is no change in collagen type I 
synthesis in normal fibroblasts, but decreased collagen 
type I synthesis in keloid fibroblasts with triamcinolone [7]. 
It can cause a reduction in keloid size with minimal atro-
phy of surrounding normal tissue. Syed et al. [8] collected 
fibroblasts from intralesional, extralesional, and mar-
ginal lesions of keloid lesions and compared the mRNA 
expression levels of collagen I/III. Marginal fibroblasts 
had the highest collagen mRNA expression level and ex-
tralesional fibroblasts had the lowest level. If intralesion-
al injections are not successful due to the high collagen 
density and stiffness of the keloid, triamcinolone injec-
tions into the marginal area of the keloid may contribute 
to reduce fibroblast activity and prevent size growth [8]. In 
this case, the lesion was very firm, so the triamcinolone 
was not injected well and caused pain. Nonetheless, it 
would have helped at the very least. However, since the 
triamcinolone was resistant to the previous treatment, 
we decided to perform laser treatment together.

Laser treatments for keloids include 585/595 nm 
pulsed-dye laser (PDL), ablative fractional CO2 laser, 
and 1,064 nm Nd:YAG laser [9,10]. Fractional CO2 laser 
is reported to be the most effective modality [9]. Frac-
tional CO2 treatment of keloids resulted in a significant 
decrease in procollagen I compared to Nd:YAG laser and 
histologically improved arrangement of collagen bundles 

and increased MMP9 [11,12].
PDL is another effective option as it can activate mito-

gen‑activated protein kinase cascades in fibroblasts of 
keloids and block activator protein 1 transcription, TGF-β 
expression, leading to regression [13]. When comparing 
the efficacy of fractional CO2 laser and PDL in the treat-
ment of scars, fractional CO2 laser was reported to be 
superior in improving pliability and thickness, while PDL 
was reported to be superior in improving vascularity and 
pigmentation [14]. In this case, pliability and thickness 
were more problematic, and previous studies have re-
ported that combined treatment with fractional CO2 laser 
is synergistic with intralesional triamcinolone injection in 
treating keloids and preventing recurrence with increas-
ing drug delivery, which is why we chose fractional CO2 
laser [15]. 

In conclusion, combining fractional CO2 laser treat-
ment to keloid that have not responded to intralesional 
triamcinolone injection monotherapy can be an effective 
option.
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