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Triamcinolone Acetonide and 5-Fluorouracil  Intralesional Combination 
Injection in Keloid Treatment

Introduction 

Keloid is resulted from an abnormal wound 
healing process of injured skin that is marked by 
uncontrolled dermal as well as subcutaneous 
collagen synthesis and also deposition beyond 
the original site of injury. Keloid does not  
regress spontaneously and has the tendency 
to recur after excision.1–5 The exact etiology 
is not understood but genetic predisposition 
to keloids has long been suggested due to the 
fact that patients with keloids often report a 
positive family history.4–8

Until recently, keloid has been a challenge 
for dermatologists because of its recurrency 
and inadequate responses to the treatment 
modalities including drugs, silicon gel sheet 
dressing, compression therapy, excision, and 

cryoteraphy.1,3 Until currently, intralesional 
injection of corticosteroid has always been 
the first line treatment for keloids, with 
triamcinolone acetonide (TA) as the most 
common agent.4,6 Unfortunately, old keloids do 
not respond well to steroids. There are reports 
documenting a successful use of steroid and 
5-fluorouracil (5-FU) injection combination 
for keloid that have been published.7 This 
article will describe a case report of a 22-year-
old woman with keloid who was treated with 
intralesional TA and 5-FU combination.

Case

A 22-year-old woman who complained about 
the presence of red purple and pruritic tumors 
on her neck, shoulder, and chest visited  Tumor 
and Dermatosurgery Outpatient Clinic of Dr. 
Hasan Sadikin General Hospital, Bandung, 
Indonesia. The first complaint emerged  about  
10 years ago as lenticular tumors on  neck, 
shoulder, and chest started as acne scars. 
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Patient’s Original Keloid Lesions. a) 13 x 2.5 x 0.7 cm, Irregular Keloid Lesion 
with Hyperpigmentation. b) 3.3 x 2.5 x 0.1 cm, Irregular Purplish Red Keloid 
Lesion with Telangiectasia. c) 4.2 x 2.2 x 0.2 cm, Irregular Hyperpigmented 
Purplish Red Keloid

Fig. 1
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Two years later, the lesions extended over the 
original border and the patient underwent 
excision by a surgeon. Three months later, the 
tumor relapsed on the operation scar site, but 
patient did not seek any treatment. Howover, 
the lesions enlarged and became itchy, that  
the patient decided to visit our clinic and was 
given TA 0.1 ml/cm2 (10 mg/ml) injections 
every 2 weeks. Due to the lack of improvement 
after 3 months,  the patient was suggested to 
go on surgery, but she refused. 

On physical examination, a 13 x 2.5 x 0.7 
cm, solitary, irregular form, clear border, 
bulging, and dry hyperpigmented tumor lesion 
was found on the anterior surface of neck. On 
the left shoulder, a 4.2 x 2.2 x 0.2 cm, solitary, 
irregular form, clear border, bulging, and 
dry hyperpigmented purplish red tumor was 
observed. On the chest, a 3.3 x 2.5 x 0.1 cm, 
solitary, irregular form, clear border, bulging, 
and dry purplish red tumor was discovered 
with telangiectasia (Fig. 1). Patient’s final 
diagnosis was keloid on neck, chest and left 
shoulder.

In this case, lesions were treated with 
intralesional combination of 4 mg (0.1 ml of 40 
mg/mL) TA and 45 mg (0.9 ml of 50 mg/mL) 
5-FU injection for 5 weeks. The procedure was 
started with the provision of local anesthesia 
using lidocain 1%. Four miligrams TA and 45 
mg 5-FU combination injections were given 
within 1 cm distance until the tissue bleached. 
After two weeks, clinical improvements were 
seen in the form of decreased pruritus, softened 
and flattened keloid on her neck, and reduced  
keloid size on the shoulder. After five injection 

series, lesion on the neck looked  flatter and 
lesion on chest was minimized. In this case, 
ulceration at the injection sites developed 
after the first injection and could be managed 
with topical application of gentamycin 0.1% 
cream, twice a day.

Discussion

Keloid may appear as pink to purple-colour 
tumor, with glistening surface, accompanied 
by hyperpigmentation or telangiectasia and, 
occassionally, subjective symptoms of pain 
or pruritus.7,9 In this case, patient’s history 
and physical examination supported keloid 
diagnosis because the lesssion showed a  
purplish-pink, shiny, and clear margin keloid 
lesion. 

The ultimate goal of hypertrophic scar and 
keloid management is to prevent function 
impairment and maintain an appearance thati 
is cosmetically acceptable.10 For this specific 
patient, the treatment was sought because the 
keloid was enlarging, cosmetically iritating, 
and itchy. Intralesional corticosteroid injection 
softens and flattens keloids by decreasing 
fibroblast proliferation, collagen synthesis, 
glycosaminoglycan synthesis, and suppressing 
pro-inflammatory mediators.1,5 The most 
commonly used corticosteroid for keloid 
is 10–40 mg/mL triamcinolone acetonide 
injection that is administered intralesionally 
at 2–3-week intervals.1 Response to therapy 
should be observed within three months, 
and injections should be discontinued when 
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Keloid Lesions on the Fourth Intralesional Injection. a) 13 x 2.5 x 0.4 cm. b) 3.3 
x 2.5 x 0.1 cm. c) 4 x 2.2 x 0.2 cm

Fig. 3

:36–41

Keloid Lesions on the Third Intralesional Injection. a) 13 x 2.5 x 0.5 cm b) 
3.3 x 2.5 x 0.1 cm. c) 4 x 2.2 x 0.2 cm. Note the Hemorrhagic Crusts on Keloid 
Lesions on Neck and Left Shoulder after Injection. Patient Admitted Some 
Improvements such as Diminishing Itch and Softening of Lesions

Fig. 2

the scar is stable, surgical intervention is 
indispensable, or if side effects such as tissue 
atrophy, hypopigmentation, or telangiectasia 
develop.5 

The patient in the study had been given a 
3 month intralesional TA before deciding to 
discontinue the treatment due to the lack of 

improvement. Furthermore, keloid lesion on 
her neck was highly risk for contracture, thus 
she was consulted to be operated. The most 
common indications for keloids surgery  are 
large lesions that are unlikely to be completely 
managed by medical therapy in a reasonable 
time frame and keloid scar contractures that 
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Keloid Lesions on the Fifth Intralesional Injection. a) 13 x 2.5 x 0.4 cm. b) 3 x 2.5 
x 0.1 cm. c) 4 x 2.2 x 0.2 cm. Patient Admitted Improvements as Flattening and 
Size Reduction of the Lesions

Fig. 4
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hamper musculoskeletal function.10,11 In this 
case,  patient had been advised by Plastic 
Surgery Department to have excision, but she 
had refused. Patient agreed to get intralesional 
TA and 5-FU injection combination after 
informed consent was given.

The biological basis of keloid formation 
lies on the substantial proliferation, apoptosis 
inhibition of fibroblasts and imbalance between 
collagen synthesis and degradation.12,13 Keloid 
fibroblasts are considered to proliferate more 
rapidly, with oversecretion of type I collagen 
fibers and high expression levels of vascular 
endothelial growth factor, transforming 
growth factor- β1̸β2 and platelet-derived 
growth factor-α.12 TGF-β has been implicated 
in the collagen synthesis1 by increasing 
the effect of epidermal growth factor (EGF) 
in fibroblast population, which stimulates 
epithel differentiation and initiates DNA and 
RNA synthesis.8

Intralesional  5-FU  works  by  inhibiting 
fibroblast proliferation, interrupting  both  DNA  
and  RNA synthesis as well as  inhibiting TGF-
β-induced expression of the type I collagen 
gene in human fibroblasts.3,5,14 5-fluorouracil 
acts as an alternative therapeutic agent for  

patients who have not responded well to 
corticosteroids.1

5-fluorouracil is administered once every 
one or two weeks, up to thrice a week,  adjusted 
according to the extent of the lesions, but the 
dosage given should not exceed 100 mg/
session (2 mL). The solution is injected into 
the central aspect of scar tissue, until slight 
blanching is clinically visible, usually 0.05 cc or 
less/injection site,  approximately 1 cm apart.1  
5-FU dosage should be adjusted in patients 
with liver dysfunction.14 Contraindications 
to 5-FU include pregnancy, breastfeeding 
allergy, bone marrow depression, and severe 
intercurrent infection.1,15     The most common 
side effects of 5-FU injection include pain or 
discomfort, ulceration, burning sensations, 
and hyperpigmentation at the injection 
site.1,7,15 Addition of 0.1 ml of TA (40 mg/ml) to 
0.9 ml of 5-FU (50 mg/ml) helps to reduce the 
pain and also the inflammation.3

Khan et al.6 has compared the use of TA 
injection as a monotherapy to  TA and 5-FU 
injection combination for 150 patients with 
keloid and hypertrophic scars, who were 
divided into two experimental groups. In this 
study, eight  injections were given in weekly 
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interval. The group receiving combination of 4 
mg TA and  45 mg 5-FU, demonstrated good 
results (lesion height reduction: 50–75%) and 
excellent results (lesion height reduction: 75–
100%) in 63 patients (84%) while in the group 
receiving 10 mg TA injection as monotherapy, 
good and excellent results were seen in 51 
patients (68%). 

According to this patient’s history, physical, 
and laboratory examination, she had no 
contraindication towards 5-FU administration 
and did not need any dosage adjustment. 
Patient was given 4 mg TA and 45 mg 5-FU 
injection combination therapy once a week. 
Lidocaine injection was given before therapy 
administration to minimize the pain. Every 
injection was separated by 1 cm distance. 
Gentamycin 0.1% cream was applied  after the 
procedure and patient was requested to apply 
it twice a day if ulceration developed. 

The superficial ulcerations at the injection 

sites may be observed soon after the first 2–3 
injection sessions and may heal with the use 
of topical antibiotics.2 The hyperpigmentation 
typically resolves spontaneously after three 
months.15 In this case, ulceration developed 
after the first injection and could be managed 
with topical application of gentamycin 0.1 % 
cream, twice a day. 

Response of therapy commonly needs five 
to ten injection sessions. The first subjective 
symptoms of response are decreased pain and 
pruritus followed by softened and flattened  
scar and decreased erythema.4 In this case,  
the patient felt symptom improvements as 
decreased pruritus and softened keloid lesion 
after two injections. On examination, keloid on 
her neck become flattened and the other on 
shoulder reduced in size. After five injection 
series, lesion on the neck looked more flat and 
lesion on chest was minimized (Fig.  2–6).
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