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Background: Excessive scarring is a common problem that can have significant cosmetic and psychological consequences for
patients. Intralesional injection therapy, such as the use of triamcinolone, has emerged as an effective treatment option for hypertrophic
scars. The objective of this study was to describe the morphological features of hypertrophic scars, categorize them, and evaluate the
efficacy of triamcinolone injection therapy in treating these scars.

Materials and Methods: A cross-sectional descriptive study of 80 patients with hypertrophic scars treated with triamcinolone
intralesional injection at Can Tho University of Medicine and Pharmacy Hospital from 5/2018 to 5/2021.

Results: There were 80 patients in all, with a male/female ratio of 1/1.05 and a median age of 15-35. There were 129 scars in all, with
scar age >1 year accounting for 83%, keloid scars accounting for 64%, and hypertrophic scars accounting for the remaining 36%.
Scars are most commonly seen on the trunk, accounting for 53.5% of all scars, particularly on the anterior chest wall. When the source
of scars was discovered, trauma and acne accounted for 24% and 23%, respectively, while the rest were predominantly spontaneous
scars, accounting for 49%. Scarring and discomfort of mild to moderate severity were common clinical symptoms; scars larger than
5cm in size had more symptoms than scars smaller than Scm. Prior to the therapy, the mean Vancouver Score Scale-VSS was 6.55
+2.13. After 24 weeks of the therapy, 96.7% of patients had entirely improved itching symptoms, 75% had completely improved pain,
and 25% still had minimal pain. After therapy, the mean Vancouver Score Scale-VSS was 2.55+1.81 (p<0.05). At week 24, 3.75% of
patients experienced skin shrinkage, 3.75% experienced depigmentation, and 13.75% experienced vasodilation.

Conclusion: Triamcinolone intralesional injection should be utilized as a first-line therapy for hypertrophic scarring.

Plain Language Summary: This study looked at the effectiveness of triamcinolone injection (TAC) therapy in treating hypertrophic
scars, which can cause significant cosmetic and psychological problems for patients. The study included 80 patients who had
hypertrophic scars and were treated with triamcinolone injections over a period of 24 weeks. The majority of the scars were keloid
scars (64%) and had an age of over one year (83%). Scars were most commonly found on the trunk, especially the anterior chest wall.
The most common sources of scarring were trauma and acne. Mild to moderate scarring and discomfort were common symptoms, with
larger scars having more symptoms. Before treatment, the mean Vancouver Score Scale-VSS was 6.55+2.13. After 24 weeks of
treatment, 96.7% of patients had improved itching symptoms, 75% had improved pain, and 25% still had minimal pain. The mean
Vancouver Score Scale-VSS was also significantly reduced after treatment (2.55+1.81). Some side effects were observed, such as skin
shrinkage, depigmentation, and vasodilation, but these were experienced by a small percentage of patients. Based on these results, the
study concludes that triamcinolone injection therapy should be considered as the first-line treatment for hypertrophic scarring. This
therapy was found to be effective in reducing symptoms and the overall appearance of scars, with few side effects. This study provides
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valuable information for healthcare professionals who treat patients with hypertrophic scars, and may help improve the quality of life
for those affected by this condition.

Keywords: clinical features, hypertrophic scar, triamcinolone intralesional injection

Introduction

The formation of scars following surgery is a significant concern for both patients and healthcare professionals. During
the process of scar formation, disruptions in the settlement of collagen can lead to an overproduction and buildup of
collagen, resulting in the development of overgrown scars, such as keloid and hypertrophic scars. This can have
a negative impact on patients’ physical and emotional wellbeing, as excessive scarring can be aesthetically displeasing
and may lead to functional impairments. As a result, it is important for healthcare professionals to carefully monitor the
healing process following surgery and to take appropriate measures to prevent or minimize the development of excessive
scarring.' These scars have a cosmetic effect, decrease function, inflict emotional and physiological damage, conse-
quently, decrease the patient’s standard of living. We can now understand the essence of the wound rehabilitation and the
disorders associated with it thanks to advances in molecular biology, genetics and technology.* However, the answer to
the determining mechanism of scar formation has yet to be discovered, so treatments and preventions continue to focus
on reducing inflammation.”

Corticosteroids help to reduce inflammation. In addition, it inhibits the formation of collagen, decreases production of
glycosaminoglycan, inhibits fibroblast growth, and promotes degradation of them. Corticosteroid injection, in this case
using triamcinolone (TAC), is one of the most common methods.®®

International studies on the treatment of hypertrophic scars and keloid, show that corticosteroids injection, specifically
TAC, is the most recommended treatment.'*®2~!!

There has been no research into the characteristics of hypertrophic scars in Vietnam, especially the outcome and side
effects of triamcinolone injection. Therefore, this study is conducted with two aims, to describe the characteristics and
classify hypertrophic scars, and to evaluate the result of triamcinolone injection treatment for hypertrophic scars.

Materials and Methods

The study was conducted between May 2018 and May 2021 at the Center for Aesthetic Surgery and Skin Care, Hospital
of Can Tho University of Medicine and Pharmacy, and involved 80 patients between the ages of 15 and 60 who were
seeking treatment for excessive scarring. The study utilized a cross-sectional descriptive method and a non-control
clinical intervention approach.

To be eligible for inclusion in the study, patients had to meet certain criteria, including the absence of ulcerative
scarring, eczema, bleeding, pustules, local anesthetics allergy, hypersensitivity to the drug, Cushing’s syndrome or
pseudo-Cushing’s syndrome, history or current gastrointestinal disease, infectious diseases such as pulmonary tubercu-
losis or disseminated fungal infection, chronic diseases such as hypertension, diabetes, heart failure, congenital or
acquired immunodeficiency, the use of another topical or systemic scar treatment, and pregnancy or lactation. By
carefully selecting eligible patients, the study was able to ensure that the results were meaningful and accurately reflected
the outcomes of triamcinolone injection treatment for hypertrophic scars in a specific patient population.

The study recorded general characteristics of patients, including age, gender, place of residence, educational back-
ground, and occupation. Scar morphological features, such as scar number, location, and area, were also documented.
Scars with surfaces smaller than 1cm2 and the same origin were considered as one scar group. Patients were classified
into two groups based on the number of scars (single or multiple) and three groups based on scar age (<1 year, 1-3 years,
>3 years). The origins of scarring were recorded as spontaneous, acne, trauma, incision, or ear piercing. Functional
symptoms, such as itching and pain, were evaluated using a four-point scale (severe, moderate, mild, none).

Scars were categorized into keloid scars, which extend beyond the boundaries of the original lesion and can develop
spontaneously over years, and hypertrophic scars, which remain within the original lesion boundaries and develop within 4 to
8 weeks after injury. Scar evaluation was based on the Vancouver Scar Scale (VSS) (Appendix 1), a semi-quantitative
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approach used to assess changes in the shape of burn scars during treatment. In cases of multiple scars or scar groups, the scar
with the largest area was chosen for assessment. Treatment results were classified into four levels of adaptation based on VSS
changes after 24 weeks: very good (>75% decrease in VSS score), good (51-75% decrease), adequate (25-50% decrease), and
poor (<25% decrease). Corticosteroid-related side effects and complications, such as ulcers, infections, skin atrophy,
depigmentation, vascular proliferation, thinning of scar surface, muscle tissue necrosis or atrophy, acne rash, menstrual
disorders, hypertension, and gastritis, were recorded dichotomously as yes or no.

Methods of Data Collection and Evaluation

The clinical characteristics of each scar were reassessed after each treatment, with the reduction in VSS score compared
to pre-procedural being calculated. Triamcinolone drug was diluted with 2% lidocaine HCI solution in a ratio of ImL of
TAC solution (80mg/mL) to ImL of lidocaine solution to achieve a concentration of 20 mg/mL for the first injection. The
number of injections should not exceed SmL each time.

Patients were explained the study, and the anesthetic reaction was tested before sterilizing the scars and injecting the
drug. The drug was injected until the scar became pale, with the needle placed 0.5 cm near the scar, parallel to it, and 1—
2 mm away from its surface. This process was repeated until reaching 0.5 cm away from the lesion’s border, and the scar
was then compressed with bandages. Patients were scheduled for the next session, which took place 4 weeks later.

Treatment and follow-up lasted 24 weeks, with each session taking place every 4 weeks. The treatment concluded
when the scar elevation assessed on the VSS scale dropped to 0, but observation continued for another 24 weeks.

Data Processing and Analysis Methods

We assessed, synchronously coded the collected data and typed into Microsoft Excel 2016. Then we extracted, analyzed and
processed data using SPSS 22.0 software, in which: The qualitative variables are described by frequency and percentage, using
One-Sample Kolmogorov—Smirnov test to assess the standard distribution of the data samples. We used the Chi-square test
(x2) to compare the proportions between two or more groups and the paired ¢-test at the level of statistical significance of p <
0.05 to compare the mean between periods. We also implemented the Independent Sample Test to compare the mean between
the two groups and One-Way ANOVA to compare mean values between multiple groups.

Research Ethics

The research is conducted honestly and seriously, the research results and suggestions are used for the purpose of
improving health, limiting the occurrence and progression of diseases in the community. Ethical issues for this study
were approved by the Scientific Review Committee of the Can Tho University of Medicine and Pharmacy (Approval
number: 648/QDDHYDCT in 2019). The study obtained the consent of the patients (Informed consent was obtained from
all participants who were 20 years of age and over. For participants under the age of 20, parental or legal guardian
consent was obtained, and the participants themselves also provided their assent), and the approval of both the Can Tho
University of Medicine and Pharmacy and the affiliated hospital, in accordance with the 2013 Helsinki Declaration. All
research participants were provided with detailed explanations regarding the purpose and content of the study, and they
voluntarily agreed to participate and collaborate throughout the research process. Participants had the right to refuse
participation or withdraw from the study at any stage.

Results

The study included an equal number of male and female participants. The majority of participants were between 15-35
years old (75%), with a median age of 26 years. The highest and lowest ages were 72 and 10, respectively. The most
common occupations were employees (35%) and students (30%), and 48.8% of participants had a university education or
higher. The majority of participants (63.57%) lived in urban areas.

A total of 129 scars were identified, with 83% of them being more than 1 year old. Patients with one scar or a group
of scars had a higher success rate (70%) compared to those with multiple scars (30%). Table 1 provides the classification
of overgrown scars, with the majority of participants having keloid scars (63.57%). The main causes of scarring were
spontaneous (48.83%), trauma (24.03%), and acne (23.26%), with other causes comprising 3.88%.
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Table | Classification of Overgrown Scars

Type of scar n %

Keloid scar 82 63.57
Hypertrophic scar 47 36.43
Total 129 100

The scars were mostly found on the chest (24.03%), anterior sternum (23.26%), legs (15.50%), lower jaw (10.08%),
and shoulder (6.20%). Functional symptoms such as pruritus (82.4%) and pain (35.3%) were commonly found in the
breast and chest area. Pruritus was also commonly found in the head and neck region (79.2%), but pain was less
common. Before treatment, 25% of participants reported pain in the scar area (17.5% mild pain; 7.5% moderate pain),
and 75% of participants had itching symptoms (68.8% mild itching; 6.2% moderate itching). Scars with an area of >5cm?
showed higher incidence of itching and pain compared with scars with an area of <5cm?, as shown in Table 2.

The majority of scars had an area of <5cm? (75%), with 23.8% having an area of 5-15cm?, and only 1.2% having an
area of >15cm”. The average Vancouver Scar Scale (VSS) score was 6.550+2.1282, with no significant difference
between men and women. However, VSS scores were significantly higher in scars that were more than 1 year old (6.902
+2.1269) compared to scars that were less than 1 year old (5.42141.7422). Table 3 shown the average VSS by number,
scar area, and each scar location.

After 6 weeks of treatment, itching symptoms improved significantly from 91.7% mild itching and 8.3% moderate
itching to 56.7% mild itching and 1.6% moderate itching, with 41.7% of participants reporting no itching. Pain symptoms
also improved markedly from 70% mild pain and 30% moderate pain to 40% mild pain and 20% moderate pain, with
20% of participants reporting no pain symptoms (as shown in Figure 1).

After 24 weeks of treatment, 96.7% of participants had complete improvement of pruritus symptoms, and only 3.3%
had mild itching. Pain improved completely in 75% of participants, and only 25% had mild pain. The mean VSS score
decreased significantly from 6.55042.1282 to 2.550+1.8135 (p<0.05).

Table 2 The Locations and Areas of the Scars

Itching Pain

Yes No Yes No
Scarring areas
<5cm? 42 (70%) 18 (30%) 8 (13.3%) 52 (86.7%)
>5cm? 18 (90%) 2 (10%) 12 (60%) 8 (40%)
OR 0.259 0.103
(95% CI) (0.054-1.236) (0.032-0.328)
pl 0.074 < 0.001
Scarring locations
Chest/ Sternum 28 (82.4%) 6 (17.6%) 12 (35.3%) 22 (64.7%)
Head and neck 19 (79.2%) 5 (20.8%) 3 (12.5%) 2| (87.5%)
Others 14 (63.6%) 8 (36.4%) 5 (22.7%) 17 (77.3%)
p2 0.287 0.137

Notes: pl: Comparison of differences between functional symptoms and scarring areas. p2: Comparison of
differences between functional symptoms and scarring locations.
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Table 3 Average VSS Score by Count, Area, and Location

Categories Figures
Count
Only | 6.250 + 2.0911
22 7.250 + 2.0904
Area
< 5cm? 5.867 + 1.7800
> 5cm? 8.600 + 1.7592
Location
Chest or/and anterior sternum 6.794 £ 2.0565
Head and neck 5917 £ 2.3204
Others 6.864 + 1.9590

Regarding treatment outcomes, 32.5% of participants had very good treatment results, 36.3% had good results, 27.5%
had acceptable results, and only 3.8% had poor results (as shown in Table 4). Treatment results varied according to the
number, location, and area of scars (as described in Table 5).

Side effects of skin atrophy, depigmentation, and vasodilation were reported by 3.75%, 3.75%, and 13.75% of
participants, respectively, at the 24th week. Side effects were observed as early as the 12th week, after 2 courses of
treatment.

Discussion
Principal Findings
The study involved 80 patients, with 70% of them having one or more scars. Among these scars, 63.57% were keloids,
and 36.43% were hypertrophic scars. Spontaneous scarring was the most common cause of scarring (48.83%), and the
chest was the most common location for scars (24.03%). The average VSS score was 6.550+2.1282, with lower scores
observed in the scar group <1 year and the scar group with an area <Scm?.

After 24 weeks of treatment, 96.7% of patients experienced complete improvement of pruritus symptoms, and pain
improved completely in 75% of patients. The mean VSS score decreased significantly from 6.550+2.1282 to 2.550+1.8135

Hm Very good
H Good

M Acceptable

Poor
36.3
Figure | Treatment results by VSS improvement before and after treatment (24 weeks).
Clinical, Cosmetic and Investigational Dermatology 2023:16 htps: 3345

Dove:


https://www.dovepress.com
https://www.dovepress.com

Van Nguyen et al Dove

Table 4 Change in VSS Means Score and Components Over Time

Scarring Areas | VSS Score (Average t Standard Deviation) P
<5cm? 5.867 + 1.7800 p < 0.001
25 cm’ 8.600 + 1.7592

Table 5 Distribution of Treatment Results Through VSS Difference in Number, Area and
Location of Scars

Distribution of Treatment Results through VSS Difference
Treatment Result p
Very Good- Good | Acceptable- Poor

Scarring quantity | | scar 37 (66.1%) 19 (33.9%) 0.430
2 2 scars 18 (75%) 6 (25%)

Scarring area <5 cm? 47 (78.3%) 13 (21.7%) < 0.001
25 cm? 8 (40%) 12 (60%)

Scarring location | Chest/ Sternum 23 (67.6%) Il (32.4%) 0.107
Head and neck 20 (83.3%) 4 (16.7%)
Others 12 (54.5%) 10 (45.5%)

(p<0.05). Treatment outcomes, as measured by VSS improvement before and after treatment, showed that 32.5% of patients
had very good results, and 36.3% had good results. These results were better in the group with a scar area <5cm?.

Possible Explanations and Comparisons with Other Studies

In comparison to other studies by Do.D., Dinh.N., Song.H., and Belie.O., our study shows significant similarities in terms
of ages, clinical characteristics of overgrown scars (quantity, ages, causes, and functional symptoms), and scar treatment
with TAC injection.'* !

However, there are still some discrepancies with the previous research. The gender ratio of our research greatly differs
from other studies that took place in Vietnam (with the ratio of male to female was 1/4 and Dinh H.N. with that ratio was
1/2)."*'* In our research, the proportion of females and males is nearly equal. However, the number of females is greater
than males, but not significantly, which is similar to that of another recent research worldwide.'®'” This shows a shift in
the demands of society, with men paying more attention to cosmetic issues. In regard to the causes of overgrown scars,
we found that, unlike other research, 48.83% of scars are spontaneous. However, the main causes are still trauma and
acne. In addition, our Vancouver Scar Scale-VSS pre-treatment had some differences to Abedini’s research,” which
perhaps due to epidemiological factors. Our results of hypertrophic scar treatment with TAC injection are quite
compatible with that of previous studies. However, there are still variations in terms of unwanted side-effects. In the
research of Dinh Huu Nghi,'* 3.1% of the patients had acne, 14.7% had menstrual disorders, 3.1% experienced
hypertension, and according to Heitanen’s study, 44% of patients had integument atrophy and 50% had vasodilation.®
This can be due to the differences in the specimens and the time length between each injection.

Implications

The use of TAC injection remains an effective, economical, and widely applicable procedure for the treatment of excessive
scarring, despite its drawbacks, particularly its potential side effects. However, to minimize these downsides, the use of
a reduced dosage of TAC has been shown to be effective in decreasing the occurrence of side effects, such as integument
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atrophy and vasodilation. Specifically, studies have demonstrated that a 20mg/mL dose of TAC can be effective in reducing
side effects, making the procedure even more beneficial for patients seeking treatment for excessive scarring. By using
a reduced dosage of TAC, medical professionals can provide patients with a safe and effective treatment option that can
improve their quality of life and reduce the negative impact of excessive scarring on their physical and emotional wellbeing.

Further Works

Currently, there is a lack of research data on the morphological characteristics of overgrown scars in the Vietnamese
community, as well as on the outcomes and potential side effects associated with the use of intralesional triamcinolone
injection for the treatment of excessive scarring. As a result, our study aimed to bridge this knowledge gap by providing
a comprehensive description of the morphological characteristics of overgrown scars, as well as a thorough classification of
hypertrophic scars. Additionally, we evaluated the efficacy of triamcinolone injection as a treatment option for hypertrophic
scars in patients seeking medical treatment. By conducting this research, we hope to shed light on the best practices for treating
excessive scarring in the Vietnamese community, and to provide healthcare professionals with the information they need to
make informed decisions when treating patients with this condition.

Conclusion

Overall, excessive scar treatment with TAC injection has positive effects on all scar characteristics of the VSS
(vascularity, pigmentation, pliability and height). Subsequently, the majority of patients show great improvement in
functional symptoms after 24 weeks of observation and treatment, all these findings are statistically significant.
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