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ABSTRACT
Background: Intralesional triamcinolone acetonide (ITA) injection
has been used for the treatment of keloids for many decades, but its
efficacy in the treatment of caesarean section keloids has not been
assessed. This pilot study investigated the efficacy of surgical excision
and ITA in the treatment of keloids after caesarean section.
Methods: In this pilot study, 28 patients met the criteria for having
a keloid at the site of their previous caesarean section. The keloid
lesion was excised at the time of a subsequent caesarean section in
the operating theatre. Following excision, 1 mL of triamcinolone
acetonide (40 mg/mL) was injected into the upper and lower edges
of the wound before its closure. After the intervention, follow-up data
were recorded in the patients’ notes and medical notes, which were used
for this retrospective study. We used the Kyoto scar scale questionnaire
to assess the outcomes based on the information available from all
patients from 2006 to 2014.
Results: Before the treatment, 89% of the patients had poor grades
and 11% had fair grades on the Kyoto scar scale, including assessment
of symptoms and signs. After receiving the ITA injection, 36% had
excellent grades and 21% had good grades, with significant remission
in their keloid lesions after one-year follow-up (p < 0.001). The
remaining 43% had fair-poor grades. There was a significant reduction
in redness, hardness, elevation, pruritus, pain, and swelling after
receiving the treatment (p < 0.001). No side effects were reported,
and most patients (86%) reported a high level of satisfaction with the
treatment: 86% reported that the treatment was worthwhile and 93%
said they would recommend the treatment.
Conclusion: Surgical excision followed by ITA is an effective and
satisfactory treatment for caesarean section keloids.
Keywords: Caesarean section; Keloid lesion; Satisfaction; Surgical
excision; Treatment; Triamcinolone acetonide.
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INTRODUCTION

METHODS

Keloid formation is a common but overlooked issue
following caesarean section. A keloid is a benign fibrous
lesion that results from an abnormal response to wound
healing.1 In a keloid, the scar tissue grows excessively
and invades the skin beyond the original wound. The
condition is common, with some authors reporting its
presence in 15% of the population.2 Keloid is particularly
prevalent in pregnant and parous women, because
pregnancy is the highest independent risk factor for the
recurrence of keloid lesions.3 Women who develop a
keloid after their first caesarean section are at increased
risk of recurrence with subsequent caesarean section
deliveries.4
Clinically, keloids result in significant cosmetic
disfigurement and discomfort, with patients frequently
reporting pruritus, pain, and dysaesthesia.4 More
importantly, caesarean section keloids have a remarkably
deleterious effect on quality of life.5-7 When lesions are
located in areas not usually covered by clothing,8 they
compound the negative impact of caesarean section9-11
and are therefore likely to cause further deterioration in
a woman’s psychological wellbeing in the post-partum
period 12 when mother–child bonding is most important.
Different treatment options have been suggested for
keloids with variable success rates, including intralesional
corticotherapy, surgical excision, cryosurgery, various
forms of irradiation, and combinations of these treatment
modalities.2 Yet, limited research has been undertaken
into how to effectively treat keloids following caesarean
section.13-17 For example, Kim et al.18 investigated the
use of post-operative radiotherapy in a small group of
patients and found the treatment to be safe with good
cosmetic results, in line with treatment for keloid lesions
in general.19 However, radiotherapy is limited by the
need for three fractions, requiring the patient to attend
hospital multiple times.
Among the proposed treatments for keloid
lesions, intralesional triamcinolone acetonide (ITA) (a
corticosteroid) injection, either isolated or in association
with other treatments, is suggested for treating keloid
lesions.20 However, its efficacy, in treating caesarean
section keloids, has not been assessed. Therefore, we
conducted this retrospective study to explore the effect of
surgical excision followed by ITA injections on caesarean
section keloids.

Design and Setting
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The study was a retrospective cohort study conducted at
Westmead hospital in Sydney, New South Wales, Australia.

Ethics

Ethics approval for the retrospective review of data was
obtained from Western Sydney Local Health District
Human Research Ethics Committee (Ref No. 2019/
ETH12877).

Data Extraction

We identified our study cohort from the electronic
maternity database (ObstetriX) used to record perinatal
information for all births attended by the first author
at the hospital. We identified data for all women who
developed a keloid lesion following a caesarean section
and subsequently gave birth through a caesarean section
at our hospital from October 2006 to January 2014. A
total of 28 women with keloids received ITA injections
during the study period. The demographic data, obstetric
history, characteristics of the keloid lesion after previous
caesarean section, details of the caesarean section at the
subsequent pregnancy, keloid removal, ITA injection
procedure, and follow-up data, were collected as the
routine practice and were extracted from ObstetriX.
The report was collectively run as an archetype report
and saved as a Microsoft Excel datasheet. The one-year
follow-up was done as the routine part of the practice
and the follow-up data existed in the patients’ medical
records before this study’s commencement.

Outcome Measure

Keloid lesions at baseline were assessed using the Kyoto
scar scale, which is a standardised questionnaire developed
by Yamawaki et al.21, 22 The scale consists of an evaluation
of objective signs, including redness, hardness, and
elevation (0–1 point each), and subjective symptoms,
including pruritus, pain and swelling (0–2 points each).
Using the total scores (0–8 points) the results are divided
into four grades: excellent (0 points), good (1–2 points),
fair (3 points), and poor (4–9 points). According to the
patients’ history and criteria for keloid detection, all
lesions met the criteria for a keloid. To ensure no inclusion
of hypertrophic lesions in our patients, we applied two
more criteria: (a) outgrowing after the healing period
and not fading with time: outgrowing after the healing
period (at least three years after their previous caesarean
section) and not fading with time; (b) recurring after
surgical excision: the keloids in our multiparous patients
(as shown in Figures 1, 2, and 3) recurred after surgical

© KELOID RESEARCH FOUNDATION

25

excision at the time of caesarean section.

Procedure

Any red, hard, itching, elevated lesion developing at the
site of a previous caesarean section was diagnosed as a
keloid. Keloids were excised at the subsequent caesarean
section in the operating theatre. Following excision, 1 mL
of triamcinolone acetonide (40 mg/mL) (Kenacort-A®;
Bristol-Myers Squibb, Inc., NYC) was injected into
the upper and 1 mL was injected into the lower edges
of the wound, with a 1 mL insulin syringe and a long
25G needle. Subcuticular closure of the wound was
performed using subcuticular sutures with 3-0 monocryl
for the skin in both the initial and subsequent surgery.
No fat tissue was removed.
OPSITE® post-operative dressing (Smith &
Nephew, Fort Worth, TX) was applied over the scar. All
dressings were removed on day four after the operation.
To avoid wound infection, the patients received two
doses of intravenous, broad-spectrum antibiotics during
the first 24 hours after the operation. All other aspects
of the caesarean section surgery and post-operative
management of wound care were carried out as per the
hospital’s standard protocol. Patients were monitored
for any potential side effects and complications during
the first six days, with a formal visit six weeks after
the operation. Standard caesarean section technique
was used, with the same surgeon for the original and
subsequent surgeries.

Follow-up

After the intervention, as part of our hospital’s routine
obstetrical care and practice, the patients were contacted
by phone and invited to a face-to-face visit with the
surgeon for the one-year assessment of their keloids. The
follow-up data were recorded in the patients’ nursing
notes and medical notes and extracted from existing
records for this study. Based on the information available
in the medical records of all patients from 2006 to 2014,
we completed the Kyoto scar scale questionnaire for each
patient to assess the outcomes.

Statistical Analysis

Data preparation and data cleaning were done in Excel
and validated through visual review, value range checks,
field type checks, and logical checks by researchers. We
performed statistical analyses using SPSS Advanced
Statistics, version 24.0 (SPSS, Chicago, IL), and used
descriptive statistics to summarise the demographic data.
Categorical outcomes before and after the intervention
were compared using a χ2 test (or Fisher exact test,
where applicable). A one-sample t-test was used to
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assess continuous non-skewed variables, presented as
means with standard deviations. We considered p < 0.05
statistically significant.

RESULTS
Before the intervention, the lesions existed for at least three
years after patients’ previous caesarean section. A total of 28
consecutive patients with keloid lesions received surgical
excision and ITA injections following their caesarean sections
and were followed up at one year after the treatment. Table
1 shows patient demographic data.
Of the 28 participants, three had previously
used other remedies such as Bio Oil, Silicone gel, and
moisturiser on their lesions before the ITA injection, with
no success. After the lesions’ removal and ITA injection,
none of the patients used any of these treatments.
Before the ITA injection, 89% of patients had poor
grades and 11% had fair grades on the Kyoto scar scale,
assessed by symptoms and signs. After the ITA treatment,
36% had excellent outcomes and 21% had good
outcomes with significant remission in their keloid (p <
0.001). Forty-three percent had poor-to-fair response to
treatment after the first ITA injection (Table 2). There
was a significant decline in redness, hardness, elevation,
pruritus, pain and swelling after the treatment. The
mean score on the Kyoto scar scale was 5 ± 1.5 before
treatment versus 1 ± 1.5 one year after. In addition,
the mean score on the objective signs and subjective
symptoms of the keloid lesions was different before and
after the intervention (p < 0.001) (Table 2). Figures 1–4
show pre-treatment keloids and post-treatment results in
three patients one year after the operation.
No side effects were reported. Most patients (86%)
had a high level of treatment satisfaction: 86% reported
that the treatment was worthwhile and 93% stated they
would recommend the treatment to others.
Of the 28 women who had keloid treatment at a
subsequent pregnancy, four had another ITA injection at
their next caesarean section birth. After the second round
of treatment, the means and standard deviation scores on
the Kyoto scar scale were 0.5 ± 0.6; for objective signs
were 0.2 ± 0.4; and for subjective symptoms were 0.4 ±
0.5 (p < 0.05).

DISCUSSION
Our study showed that surgical excision followed by
ITA appears to be an effective and satisfactory treatment
for post-caesarean section keloids with a significant
reduction in redness, hardness, elevation, pruritus, pain,
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and swelling after receiving the treatment. Our results
are consistent with previous literature indicating that
ITA injection leads to improvement in symptoms in
72% of women and complete lesion flattening in 64%
of cases.23 Similarly, other research has shown a keloid
recurrence rate of < 50% after excision of the lesion and
ITA injection. 24 Our study result was higher, perhaps
because the retrospective nature of our study contributed
to biased outcomes; a large RCT might have different
results. Or, our study only investigated the changes in
caesarean section keloids. The Pfannenstiel incision
causes less wound tension compared to other types
of incision, and wound tension has been known to
exacerbate keloid formation.
Intralesional corticotherapy suppresses the synthesis
of type I collagen and fibronectin by keloid fibroblasts,
25
increases collagenase production and reduces levels of
collagenase inhibitors. 24, 26, 27 Reported side effects of
systemic corticosteroid injections include severe pain
during injection, hypopigmentation, atrophy of skin
and subcutaneous fat, and systemic side effects, such as
adrenal suppression, steroid acne, and telangiectasia.28-30
No side effects were reported by our patients, which
supports the hypothesis that ITA treatment can be a lowrisk intervention to treat caesarean section keloid lesions.
The nil rate of reported side effects could be because ITA
generally has a local effect only, and the procedure can
be carried out at the time of the subsequent caesarean
section.
Our study showed high levels of satisfaction with
the surgical excision and ITA injections, an important
outcome in the context of the impact of keloid lesions on
quality of life.31 Most women (93%) reported that they
would recommend the procedure, which indicates their
trust in the success of the ITA treatment. These results
are in line with studies in other specialties, when ITA
was associated with the highest scores for aesthetics and
overall satisfaction.32
We noted that 43% of patients had poor-to-fair
response to treatment after the first surgical excision and
ITA injection. This relatively high rate of unsuccessful
response to the treatment may be attributed to technical
issues, such as ability to evenly distribute the medication
through the whole incision lesion. The patient also values
the keloid’s symptomatic improvement; the significant
decline in redness, hardness, elevation, pruritus, and
pain with treatment likely improved patients’ quality of
life. This outcome reinforces that the therapeutic effect
of keloid lesion treatment extends beyond objectively
measurable outcomes.
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Limitations, Strengths and Recommendations
for Future Research

Our study had limitations inherent in the use
of administrative data. First, more than one-third of
the women had an Asian background. Although this
demographic supports previous research that indicates
a higher risk of keloid lesions in people with Asian
ethnicity, 33 the results may not be generalised to the
entire population of women with keloids after caesarean
section due to our small sample size. Further large-scale
randomised controlled studies are required to investigate
the prevalence of keloids in different ethnic groups and
to validate the positive effects of ITA on keloids after
caesarean section. Second, we assessed the outcomes
during the first year after the treatment. Future large
randomised studies must follow the women for a longer
time to assess the recurrence of symptoms and the
women’s long-term satisfaction. Our third limitation
is that this was a retrospective pilot study. Due to our
promising results, we have used the information from
this pilot study to design and commence a randomised
controlled trial on the effect of the ITA on subjective and
objective improvement of keloids and patient satisfaction.
This research protocol has already been published.34
Despite these shortcomings, we believe that our
study adds to the literature on the treatment of keloids
after caesarean section and paves the way for future,
high-quality research in a remarkably under-examined
area, despite its impact on women’s quality of life.

CONCLUSION
Our study is one of very few to examine the effectiveness
and patient satisfaction of treatments specifically
for caesarean keloids. The few studies to date reveals
a significant lack of knowledge for a common and
debilitating condition. We showed that surgical excision
followed by ITA injection is an effective treatment for
keloids following caesarean section and results in high
levels of patient satisfaction.
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TABLE 1: Demographic and clinical characteristics of participants
Frequency (%)
(n=28)

Baseline data
Age groups (years)
20–29
30–40

8 (29%)
20 (71%)

Number of previous caesarean sections
1
2
3

1 (4%)
25 (89%)
2 (7%)

Family history of keloid lesion
Yes*
No

5 (18%)
23 (82%)

Ethnicity
Caucasian
North-Eastern Asian
South-Eastern Asian
Southern Asian

4 (14%)
13 (47%)
7 (25%)
4 (14%)

* Mother or maternal uncle

TABLE 2: Characteristics of keloid lesions before and after treatment
Before intervention
(n=28)

1 year after intervention
(n=28)

Excellent

–

10 (36%)

Good

–

6 (21%)

Fair

3 (11%)

8 (29%)

Poor

25 (89%)

4 (14%)

Kyoto scar scale, mean (SD)

5.2 (1.5)

1.7 (1.5)

< 0.001

Objective signs, mean (SD)

2.8 (0.4)

1.2 (1.3)

< 0.001

Subjective symptoms,¶ mean (SD)

2.4 (1.4)

0.4 (0.6)

< 0.001

Characteristic
Kyoto scar scale, n (%)

*

p

< 0.001

* Including redness, hardness and elevation.
¶
Including pruritus, pain and swelling.
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FIGURE 1: Pre- and post-treatment photographs of caesarean section keloid one year after the operation

FIGURE 2: Pre- and post-treatment photographs of caesarean section keloid one year after the operation
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FIGURE 3: Pre- and post-treatment photographs of caesarean section keloid one year after the operation

FIGURE 4: Pre- and post-treatment photographs of caesarean section keloid one year after the operation
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