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Abstract: 

Background: The benign fibrous tissue growth that develops from an aberrant healing process in 

response to cutaneous injuries extending beyond the primary site of trauma/lesion or inflammatory 

response is called keloid. Multiple treatments have been tried and it’s still a concern for 

dermatologists to tell which the best modality for treating keloid. The current study evaluates the 

effect of intralesional triamcinolone acetonide and 5-FU either alone or in combination on various 

symptoms of keloid such as tenderness, pruritus, vascularity, telangiectasia, pliability, pigmentation, 

and dimensions.  

Aim & Objectives: To study and compare the therapeutic efficacy of intralesional triamcinolone 

acetonide, 5- fluorouracil and their combination keloids treatment in terms of clearance of lesions, 

side effects due to therapy and recurrence, if any on follow up.  

Material and Methods: This study was done among 60 patients of keloid in Muzaffarnagar 

Medical College & Hospital, Muzaffarnagar, Uttar Pradesh. Study was conducted for 12 months. 

Data was analysed statistically using mean, standard deviation and ANOVA test.  

Results: The participants in this study ranged from 10-70 years old. TAA had adverse effects in 12 

patients, 5- FU had adverse effects in 10 patients while TAA + 5 FU (combination treatment) had 

adverse effects only in 08 patients. There is difference between the treatment TAA and 5-FU & also 

between 5 FU and TAA + 5 FU at the end of 30th week. But there is no significant difference 

between TAA and TAA+ 5 FU which concludes that these both are superior to 5 FU. But between 

TAA and combined treatment (TAA+ 5 FU), combination treatment is better than TAA having less 

average mean.  

Conclusion: So, we finally concluded that overall combination treatment was better than TAA and 

5 FU alone in terms of both better result and less adverse effects. 
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Introduction: 

A keloid is a benign fibrous tissue growth that develops from an aberrant healing process response 

to cutaneous injuries which extends beyond the primary site of trauma/lesion or inflammatory 

response. [1]Keloids are more clinically severe than hypertrophic scars, with frequent complaints of 

itching and pain. Traditionally, hypertrophic scars form over a period of weeks and remain confined 

to the initial wound borders, whereas keloid scars appear beyond the initial wound edges 

progressively over the period of months. [2]Keloids develop into rarely spontaneously healing thick 

and solid scars, as opposed to hypertrophic scars, which heal by their own after sometime. As 

keloids are painful for patients, there has been a significant deal of interest in understanding the key 

elements of keloid pathology. [3] Keloids have been known to develop secondary to various factors 

including genetic predisposition, skin trauma, excessive collagen production, skin tension and 

hormonal changes. [4] Genetic predisposition may increase the likelihood of developing keloids in 

persons with a family history. Skin trauma such as acne scars, burns, cuts or vaccinations can 

trigger the formation of keloids. Excessive collagen production, particularly during pregnancy or 

puberty, can also contribute to the development of keloids. [5] Keloids can develop on any part of 

the body, but there are certain areas where they tend to occur more frequently. Most common sites 

where keloids are often found include: Earlobes, upper chest and shoulder followed by back, neck 

and abdomen. [6] 

Management of keloid is aimed at reducing symptoms, improving appearance, and preventing their 

recurrence. Current approaches to keloid management include intralesional steroids, oral 

antihistamines, cryotherapy, laser removal, radiotherapy, occlusive dressings, immunomodulators 

and in some exceptions surgical excision.  [7] Intralesional TAA& 5-Fluorouracil (5-FU) are both 

commonly used treatments for keloids in the present study. This can be used either individually or 

in combination.  

This study is aimed to assess effectiveness of intralesional triamcinolone acetonide and 5-FU either 

alone or in combination in treating patients of keloids. Also, the current study also evaluates the 

effect of TAA & 5-FU either alone or in combination on various symptoms of keloid such as 

tenderness, pruritus, vascularity, telangiectasia, pliability, pigmentation, and dimensions. It also 

aims to find the treatment which is best suited for the patient in terms of side effects and effective 

results. 

 

Aim & Objectives: 

1. To compare the therapeutic efficacy of intralesional triamcinolone acetonide, 5- fluorouracil and 

their combination for treatment of keloids. 

2. To study the efficacy of TAA and 5- FU and combination of both in keloid patients in terms of 

clearance of lesions, side effects due to therapy and recurrence, if any on follow up. 

 

Material and methods: 

This was a hospital based prospective study done in the Department of Dermatology, Venereology 

and Leprology, Muzaffarnagar Medical College & Hospital, Muzaffarnagar. 60keloid patientswho 

presented to OPD for treatment of keloidin Muzaffarnagar Medical College & Hospital, 

Muzaffarnagar; were included in the study by simple random sampling.Study was done for a period 

of12 months i.e.June, 2023 toMay, 2024. 

60 patients were divided into three groups at random. Group A (TAA) received intralesional TAA 

10-40 mg/mL, Group B (5-FU) received intralesional 5-FU 50 mg/mL, and those in Group C (T+F) 

received intralesional injection of a combination of TAA (40 mg/mL) and 5FU (50 mg/ mL) in a 

ratio of 1:9. Until 24 weeks or, whichever came first, until the keloid healed, injections were given 

every 3 weeks. When a patient had a total score of two or fewer on the Vancouver Scar Scale 
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(VSS), the condition was considered "resolved."Every patient was assessed prior to each injection, 

and a follow-up assessment was carried out 30 weeks following the initial dosage.  

 

Inclusion criteria: 

• Newly diagnosed cases of keloid. 

• Patient aged 18 to 60 years irrespective of gender 

• Keloid size within 1-10 cm in greatest dimension.  

• Patients who gave consent.   

 

Exclusion criteria: 

• Previously diagnosed cases of the keloid or patient with the history of treatment for keloid in past 

1 year. 

• Pregnant and lactating females. 

• Patients with bleeding or coagulation disorder, immunosuppressive/chronic inflammatory 

disorders, renal or liver failure history. 

• Patients having active infection, inflammation or ulcer in or around the keloid, allergy or 

sensitivity to drugs used in treatment in study.  

Ethical approval was taken from the institute’s ethical committee and written informed consent was 

taken from all the participants.Data was expressed in percentages. Qualitative data was reported as 

mean and standard deviation and the ANOVA test was used for comparison. A p- value equals to or 

less than 0.05 was considered statistically significant. 

 

Results: 

The participants in this study ranged in age from 10-70 years old. 62% participants were male and 

only 38% were female.Maximum participants were residents of rural area i.e. 76.7% and 23.3% 

study participants were residents of urban area. (Table 1) 

 

Table 1: Socio-demographic profile of participants: 
Variables Number Percentage 

 Age group     

10-20 10 16.66% 

21-30 25 41.66% 

31-40 14 23.3% 

41-50 4 6.6% 

51-60 3 5% 

61-70 4 6.6% 

Gender   

Male 37 61.66% 

Female 23 38.33% 

Residence   

Urban 14 23.33% 

Rural 46 76.6% 

 

Maximum patients (48.3%) had trauma as their etiology followed by 26.7% having infective 

etiology, 13.3% having inflammatory etiology and minimum had spontaneous etiology i.e. 11.7%. 

On the basis of duration of keloid, 81.7% patients had duration of keloid from 3 months to 1 year, 

forming the maximum percentage.(Figure 1) 

 

https://jptcp.com/index.php/jptcp/issue/view/79


A Comparative Study Of Intralesional Triamcinolone Acetonide, 5- Fluorouracil And Their Combination For Treatment 

Of Keloids 
 

Vol.31 No.9 (2024) JPTCP (1344-1351) Page | 1347 

 
Figure 1: Pie chart showing participants according to etiology of keloid 

 

TAA had adverse effects in 12 patients, out of which, 5 had telangiectasia, 4 had skin atrophy and 3 

had skin ulceration. 5- FU had adverse effects in 10 patients, out of which, only 1 patient had 

telangiectasia, 2 had skin atrophy and 5 had skin ulceration and 2 had infection. TAA + 5 FU 

(combination treatment) had adverse effects only in 08 patients, out of which, 3 had telangiectasia, 

1 had skin atrophy and 1 had infection.(Figure 2) 

 

 
Figure 2: Figure showing participants according to adverse effects with different treatments 

 

For vascularity, pruritis and pain, p value is <0.05 (statistically significant), so there is difference in 

treatments. Combination treatment is the best treatment for these variables i.e. TAA+ 5- FU; having 

the lowest mean. For pliability and height, the difference is borderline statistically significant; but 

still combination treatment is best for pliability and height also having the lowest mean. For 

pigmentation, the difference between the treatments is not significant having p value more than 

0.05.(Table 2) 

 

Table 2: Comparison of different variables in terms of mean, F ratio and p value in different 

treatment groups at 30 weeks: 
Variable   TAA 5-FU TAA + 5FU 

Vascularity Mean 0.35 0.90 0.45 

F ratio 3.58 

P value 0.03 

 

Pigmentation 

Mean 0.35 0.85 0.60 

F ratio 2.55 

P value 0.09 

 

Pliability 

Mean 0.60 0.65 0.30 

F ratio 3.01 

P value 0.057 

 

Height 

Mean 0.60 0.55 0.25 

F ratio 3.03 

P value 0.056 

 

Pruritis 

Mean 1.05 1.70 1.20 

F ratio 3.27 
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P value 0.04 

 

Pain 

Mean 0.85 1.25 0.55 

F ratio 3.25 

P value 0.04 

 

There is difference between the treatment TAA and 5-FU & also between 5 FU and TAA + 5 FU at 

the end of 30th week. But there is no significant difference between TAA and TAA+ 5 FU which 

concludes that these both are superior to 5 FU. But between TAA and combined treatment (TAA+ 5 

FU), combination treatment is better than TAA having less average mean.(Table 3) 

 

Table 3: Pairwise comparison between different treatment groups according to p- value (at 

30th week): 
Pairwise comparison P value 

Between TAA and 5-FU 0.005 

Between TAA and TAA+5-FU 0.96 

Between 5 FU and TAA+5-FU 0.002 

 

Clinical Response in Group A(TAA alone) at week 0 & week 30th 

 
IMAGE 1 -(A) Pre-Sternal Keloid Before Treatment (Week 0) 

(B) Pre-Sternal Keloid After Intralesional Taa (4 Sessions) At Week 30th 

 

Clinical Response in Group B (5-FU alone) at week 0 & week 30th 

 
Image 2 - (A)Pre-Sternal Keloid Before Treatment (Week 0) 

(B) Pre-Sternal Keloid After Intralesional 5-Fu (4 Sessions) At Week 30th 

 

A B 

A B 
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Clinical Response in Group C (TAA + 5-FU) at week 0 & week 30th 

 
Image 3 - (A)Pre-Sternal Keloid Before Treatment (Week 0) 

(B) Pre-Sternal Keloid After Intralesional Taa+5-Fu (4 Sessions) At Week 30th 

 

Discussion: 

In present study, majority of patients were of 21- 30 years i.e. 25 patients (41.7%) and minimum 

patients were of 51-60 years i.e. 3 patients (5%). A study done by Raja ravi kumar PS et al (2023) 

included patients between 26- 30 years of age. About half patients were of 21-30 years (51.7%) and 

minimum in the age group 31-40 years i.e. 15%. [8]In a research done by Rana PPet al (2024),age 

range was 11-50 years. Maximum patients were of 21-30 years i.e. 50% and minimum were in 41-

50 years age group (5%).[9] These findings were comparable to the finding of our study.  

In our study, 62% were male and only 38% were female. In a study done by Shah V.Vet al (2016), 

65.2% were female and only 34.8% were male. [10] In a study done by Raja ravi kumar PSet al 

(2023), 43.3% study participants were male and 56.7% were female. [8]In a study done by Rana PP 

et al (2024),45% participants were male and 55% were female.[9] In contrast to other studies, we 

noted a male predominance among the cases of the keloids. 

In the present study, maximum participants were residents of rural area i.e. 76.7% and 23.3% study 

participants were residents of urban area. In a study done by Shah V.V et al (2016), 52.5% were 

from rural area and 47.5% were from urban area.[10]This was similar to the present study as majority 

of population was form rural area.In our study, majority of patients (48.3%) had trauma as the 

precipitating factor for keloids followed by 26.7% having infective etiology, 13.3% having 

inflammatory etiology and minimum had spontaneous etiology i.e. 11.7%.  

In the present study, TAA had adverse effects in 12 patients, out of which, 5 had telangiectasia, 4 

had skin atrophy and 3 had skin ulceration. 5- FU had adverse effects in 10 patients, out of which, 

only 1 patient had telangiectasia, 2 had skin atrophy and 5 had skin ulceration and 2 had infection. 

TAA + 5 FU (combination treatment) had adverse effects only in 08 patients, out of which, 3 had 

telangiectasia, 3 had skin atrophy and 2 had skin ulceration. In a study done by Srivastava S et al 

(2018), telangiectasia and skin atrophy were maximum in TAA group. 5 FU group had a common 

problem of pain at injection site (84%). [11] In a research done by Raja ravi kumar PS et al (2023), 

TAA had adverse effects in 10 patients, out of which, 5 had telangiectasia, 4 had skin atrophy and 3 

had skin ulceration. TAA + 5 FU (combination treatment) had adverse effects only in 06 patients, 

out of which, 4 had skin ulceration, 1 had telangiectasia and 1 had skin atrophy. [8]These findings 

were almost same as our study.  

At 30th week, combination treatment is the best treatment for these variables i.e. TAA+ 5- FU; 

having the lowest mean. For pliability and height, the difference is borderline statistically 

significant; but still combination treatment is best for pliability and height also having the lowest 

A B 

https://jptcp.com/index.php/jptcp/issue/view/79


A Comparative Study Of Intralesional Triamcinolone Acetonide, 5- Fluorouracil And Their Combination For Treatment 

Of Keloids 
 

Vol.31 No.9 (2024) JPTCP (1344-1351) Page | 1350 

mean. For pigmentation, the difference between the treatments is not significant having p value is 

more than 0.05. In a study done by Srivastava S et al (2018), combination of TAA+5FU gives the 

faster and more efficacious response with less side effects as compared to single drugs.[11]In a study 

done by Morelli Coppola M in 2018, combination of 5-FU and TAA was more effective and 

showed less side effects compared to TAA or 5-FU alone. [12]In a research done by Raja ravi 

kumar P.S. et al. in 2023, it was found that the combination was better to treat keloids as compared 

to Triamcinolone Acetonide (TAA) alone. [8]In a study done by PP Rana et al in 2024, it was found 

thatcombining 5-fluorouracil with triamcinolone acetonide had a better result than 5-fluorouracil 

alone. There was no recurrence in both groups. [9] These findings were same as our study. 

 

Conclusion: 

So, we finally concluded that overall combination treatment was better than TAA and 5 FU alone in 

terms of both better result and less adverse effects. 

 

Limitations of the study: 

Our study included patients only with a single keloid. Also, patientswere included only from one 

hospital that represented a sample from a single geographical area.  

 

Relevance of the study: 

This study is very helpful as it will help the dermatologists to treat keloid patients with best 

treatment having maximum efficacy and minimum adverse effects. 
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