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Abstract: Objectives: To investigate the clinical efficacy of keloid core excision combined with triamcinolone ace-
tonide (TA) local injection for the treatment of auricular keloids. Methods: From May 2019 to November 2021, 86
patients with auricular keloid who met the inclusion criteria were enrolled. Based on treatment modality, they were
divided into two groups: a research group (n=43) receiving keloid core excision combined with TA local injection and
a control group (n=43) undergoing keloid core excision alone. The clinical efficacy, postoperative adverse reactions,
Vancouver Scar Scale (VSS) score 12-Item Pruritus Severity Scale (12-PSS) score, sleep quality, serological indica-
tors, Self-Rating Anxiety Scale (SAS) score, Self-Rating Depression Scale (SDS) score, Short-Form 36-ltem Health
Survey (SF-36) scores, recurrence rate, and treatment satisfaction were compared between the two groups. Results:
The research group showed superior overall clinical efficacy, higher SF-36 scores, fewer total adverse reactions, and
better sleep quality compared to the control group. Additionally, the research group had lower VSS, 12-PSS, SAS,
and SDS scores, more significant reductions in serological indicators, and a reduced recurrence rate. Conclusions:
Keloid core excision combined with TA local injection was more effective than keloid core excision alone in treating
auricular keloids, with significantly better clinical efficacy.

Keywords: Keloid core excision, local injection of triamcinolone acetonide, auricular keloids, clinical efficacy,
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Introduction mal tissue, but multiple treatments are often

required to achieve the desired effect. Topical
Auricular keloids are a localized fibrous tissue injection helps relieve symptoms by directly
proliferative disorder of the skin, commonly acting on the keloid tissue, but its efficacy is

found in the auricle area. They can be caused
by various factors, such as infection during ear
piercing, trauma, and surgery [1]. Patients of-
ten experience itching, pain, and significant dis-
tress, as the disease can severely affect facial
appearance and mental health [2]. Due to the
absence of a unified and standardized treat-
ment, auricular keloids are usually managed
through surgical resection, laser therapy, and

affected by drug selection and medication
methods [4]. Therefore, it is often difficult to
achieve the expected therapeutic effect with a
single treatment type. To improve the therapeu-
tic efficacy and reduce the risk of recurrence, a
combination of multiple treatment methods is
often used in clinical practice. Keloid core exci-
sion has been shown to reduce wound tension

local drug injection [3]. Surgical excision is a and produce favorable aesthetic results, and
common treatment that involves the complete its combination with adjuvant therapy has been
removal of keloid tissue; however, it may lead to found to lower the recurrence rate of keloids
the formation of new scar or recurrence. Laser [5]. Therefore, ongoing exploration and optimi-
therapy targets the keloid tissue more accu- zation of auricular keloid treatments are crucial
rately, reducing damage to the surrounding nor- for improving efficacy and outcomes.
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Keloid core excision is a surgical treatment to
improve the appearance and texture of scars.
During the procedure, the central part of the
keloid tissue is removed under local anesthe-
sia, aiming at reducing the thickness and hard-
ness of the scar, making it flatter and softer.
After the excision, the wound is sutured to pro-
mote wound healing and tissue repair. Despite
its high efficacy, the recurrence rate is quite
high, ranging from 45% to 100%. Intralesional
hormone injections remain an effective treat-
ment [1]. Triamcinolone acetonide (TA) is an
intermediate-acting glucocorticoid that inhibits
inflammatory responses [6]. In response to skin
irritation or infection, the body releases a vari-
ety of inflammatory mediators that trigger local
inflammation. TA inhibits the synthesis and
release of these inflammatory mediators, thus
alleviating symptoms such as redness, swell-
ing, and itching [7]. Postoperative auricular
keloids are often accompanied by abnormal
skin hyperplasia, while TA can help reduce the
thickness and stiffness of scars, inhibiting
excessive skin cell proliferation and preventing
excessive scar tissue formation [8]. A mouse
model demonstrated a significant reduction in
scarring in hypertrophic scars following TA in-
jection, suggesting its potential in scar repair
[9].

This study included 86 cases of auricular keloid
and analyzed the clinical efficacy of keloid core
excision combined with TA local injection in the
treatment of auricular keloids to verify the clini-
cal advantages of this combined therapy. To
date, there has been a paucity of comparative
studies evaluating the clinical outcomes of this
combined modality against keloid core excision
alone in patients with auricular keloids, high-
lighting the novelty of this investigation. This
study aims to provide a comprehensive analy-
sis, possiblyrefining treatment protocols for
auricular keloid patients undergoing keloid core
excision. Furthermore, it seeks to establish a
robust clinical reference for the efficacy of TA
local injection as an adjunctive therapy.

Patients and methods
General data

This retrospective study was approved by the
Ethics Committee of The First School of Clinical
Medicine, Southern Medical University. A total
of 86 patients with auricular keloid admitted to

3153

our hospital between May 2019 and November
2021 were included, including 43 cases in the
control group receiving keloid core excision
alone and 43 cases in the research group
receiving keloid core excision with local TA
injection.

Eligibility and exclusion criteria

All patients were diagnosed with auricular
keloids based on clinical examination and met
the diagnostic criteria for keloid [10]. Inclusion
criteria: skin damage lasting for more than six
months, with persistent hyperplasia, scar red-
ness, congestion, itching, and pain; skin sur-
face showing tumor-like hyperplasia extending
beyond the initial lesion and involving surround-
ing normal skin, exhibiting a tendency to evert
and predilection for specific areas; no previous
treatment for auricular keloids; with complete
medical records and normal communication
and cogpnitive abilities.

Exclusion criteria: patients with wasting diseas-
es such as cancer, tuberculosis, and immuno-
deficiency; those who did not follow medical
advice; and women in lactation, pregnancy, or
with a plan to conceive in the short term.

Treatment methods

The control group underwent keloid core exci-
sion. Upon admission, each patient underwent
a comprehensive examination, including Van-
couver Scar Scale (VSS) scoring to evaluate the
condition of the keloid. Preoperative analgesia
and surgical planning were then tailored to the
severity of the patient’s condition. All proce-
dures were performed by the same team of
physicians and anesthesiologists to ensure
consistency and professionalism. Local anes-
thesia was administered during the operation,
with treatment strategies based on the keloid
size. For scars greater than or equal to 1 cm in
diameter, the inner core was first excised, and a
C-shaped incision was made to match the natu-
ral anatomy of the ear. After excising the core
through the incision, the inner layer was su-
tured, and the scar flap was moderately pre-
served, followed by tension-free suture. For
scars less than 1 cm in diameter, the inner core
was directly removed, and the wound was
sutured without the need for a C-shaped inci-
sion. Similarly, the scar flap was preserved
appropriately, and tension-free suturing was

Am J Transl Res 2025;17(4):3152-3161



Treatment of auricular keloid

performed to ensure postoperative healing and
aesthetic appearance.

The research group was subjected to TA local
injection in addition to the above treatment. TA
(Beijing Yita Biotechnology Co., Ltd., YT67122)
was injected into the scar site on the third day
after suture removal. During injection, the nee-
dle was inserted at the junction between the
scar and normal skin, with the depth controll-
ed within the dermis layer. The injection was
stopped once the scar was slightly raised and
the skin color became lighter. Care was taken
to avoid injecting the normal skin to prevent
potential adverse effects such as skin tissue
atrophy and blood vessel dilation. For the keloid
size up to 1 cm in diameter, a single-point injec-
tion was given, and diagonal injections were
given for those between 1.0 cm and 2.0 cm in
diameter. The dose of each TA injection was
20-40 milligrams, administered once every 2
weeks, for a total of 4 treatments.

Analysis indexes

(1) Treatment effectiveness was evaluated
based on the following criteria: Cured: Pain and
itching disappeared, the scar became com-
pletely softened and flat, with no induration or
protrusion, and no recurrence observed during
a 12-month follow-up period after treatment.
Markedly effective: Pain and itching disap-
peared or were obviously alleviated, and the
scar area softened and flattened by 60% to
70%; the scar improved from severe to moder-
ate or mild, with no reversal within the 12-month
follow-up. Ineffective: Symptoms and signs
such as pain, itching, and discoloration persist-
ed without significant improvement, and the
texture and size of the scar changed barely or
only slightly; Recurrence happened within 12
months after the treatment, although the crite-
ria for cure or marked effectiveness were met
during treatment. The total effective rate was
the sum of the percentage of cured and mark-
edly effective cases.

(2) Adverse reactions: The complications in
both groups during treatment were observed
and recorded, mainly including pigmentation,
persistent pain, itching, and infection.

(3) Scar recovery: The scars were assessed
before and 6 months after surgery using the
VSS. The scale contains four dimensions, na-
mely, thickness of the hypertrophic scar (0-4
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points), color (0-3 points), vascularity (0-3 po-
ints), and pliability (0-5 points), with a total of
15 points. The higher the score, the more seri-
ous the scar.

(4) Itching assessment: To evaluate itching, the
12-ltem Pruritus Severity Scale (12-PSS) was
used before and 6 months after the operation.
The scale contains 12 items, with total score
ranging from 3 to 22. The score is proportional
to the patient’s itching degree.

(5) Sleep quality: The sleep duration and fre-
quency of awakenings were recorded for both
groups.

(6) Serological indicators: Serum specimens
were collected from both patient groups before
and after surgery. The concentrations of matrix
metalloproteinase 9 (MMP-9) and transforming
growth factor-B1 (TGF-B1) were measured using
enzyme-linked immunosorbent assay (ELISA),
with kits purchased from Hangzhou Multi-
Sciences Biotech Co., Ltd. (EK1M09, EK981).

(7) Negative emotions and quality of life: Anxiety
and depressive states were assessed using the
Self-Rating Anxiety Scale (SAS) and the Self-
Rating Depression Scale (SDS) before and after
surgery. Both scales have a scoring range of 20
to 80 points, with higher scores indicating more
severe anxiety or depression. Additionally, qual-
ity of life was evaluated using the Short-Form
36-item Health Survey (SF-36), with scores
ranging from O to 100. Higher scores indicate
better quality of life.

(8) Prognostic recurrence rate: Telephone fol-
low-up and outpatient reviews were conducted
for 12 months after the end of treatment. Re-
currence was defined as the continuous expan-
sion of keloid tissue compared to the condition
at the end of treatment, along with worsening
self-perceived symptoms such as ear pain and
itching. The 12-month recurrence rate in both
groups was statistically analyzed.

(9) Treatment satisfaction: Treatment satisfac-
tion was assessed by patient self-report. The
evaluation results were classified into three
categories: highly satisfied, satisfied, and dis-
satisfied. The treatment satisfaction rate was
calculated as the percentage of patients who
were either highly satisfied or satisfied, using
the following formula: treatment satisfaction
rate = (number of highly satisfied + number of
satisfied)/Total number of patients x100%.
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Table 1. Comparison of baseline data between the two groups

Indicator Research group (n=43) Control group (n=43) X2/t P
Age (years) 30.58+3.61 30.72+3.33 0.187 0.852
Disease course (years) 2.34+0.89 2.67+1.02 1.599 0.114
Body mass (kg) 60.75+6.49 60.09+7.01 0.453 0.652
Keloid diameter (cm) 2.35+0.61 2.44+0.59 0.695 0.489
Cause of keloid formation 1.412 0.494
Ear piercing 24 (55.81) 21 (48.84)
Burns 8 (18.60) 6 (13.95)
Infection 11 (25.58) 16 (37.21)
Keloid position 0.221 0.639
Earlobe 29 (67.44) 31 (72.09)
Helix 14 (32.56) 12 (27.91)
Table 2. Comparison of clinical efficacy between the two groups
Indicator Research group (n=43) Control group (n=43) X2 P
Cured 32 (74.42) 12 (27.91)
Markedly effective 9 (20.93) 21 (48.84)
Ineffective 2 (4.65) 10 (23.26)
Total effective rate 41 (95.35) 33 (76.74) 6.198 0.013

Statistical processing

Quantitative data were expressed as (Mean +
Standard Error of the Mean (SEM)). Comparisons
between the two groups of continuous data
were made using an independent-samples
t-test, and comparisons before and after treat-
ment were made using a paired t-test. Cate-
gorical data were expressed as percentages,
and the x? test was used to assess differences
between the two groups. All statistical analyses
were performed using SPSS 22.0 software. A
P-value of <0.05 was considered significant.

Results
Comparative analysis of patients’ general data

No notable differences were observed between
the two patient cohorts in general information,
indicating comparability. Specifically, the res-
earch and control groups were similar in age,
disease course, body weight, and keloid char-
acteristics (e.g., diameter, cause, and location)
(all P>0.05, Table 1).

Comparative analysis of clinical efficacy

The total effective rate was 76.74% in the con-
trol group and 95.35% in the research group,
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showing markedly higher clinical efficacy in the
research group (P<0.05, Table 2).

Comparative analysis of postoperative adverse
reactions

Postoperative adverse reactions, including pig-
mentation, persistent pain, itching, and infec-
tion, were recorded for both groups. The overall
incidence of adverse reactions was 2.33% in
the research group, significantly lower than the
25.58% observed in the control group (P<0.05,
Table 3).

Comparative analysis of VSS scores before
and 6 months after the operation

The VSS score was similar between the
research and control groups before operation
(P>0.05), but it significantly decreased 6 mon-
ths post-surgery (P<0.05), with a significantly
lower score in the research group compared
with the control group (P<0.05, Figure 1).

Comparative analysis of 12-PSS scores before
and 6 months after the operation

Pre-treatment 12-PSS scores were similar
between the two groups (P>0.05). However,
the 12-PSS score decreased significantly six
months after surgery (P<0.05), with a more pro-
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Table 3. Comparison of postoperative adverse reactions between the two groups

Indicator Research group (n=43) Control group (n=43) X2 P
Pigmentation 1(2.33) 2 (4.65)
Persistent pain 0 (0.00) 2 (4.65)
Itching 0 (0.00) 4 (9.30)
Infection 0 (0.00) 3(6.98)
Total 1(2.33) 11 (25.58) 9.685 0.002
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Figure 1. Comparison of VSS scores between the two
groups before and after treatment. Note: VSS, Van-
couver Scar Scale; “"P<0.01 vs. before treatment;
apP<0.05 vs. control.

nounced reduction observed in the research
group (P<0.05, Figure 2).

Comparative analysis of sleep quality

Sleep quality was evaluated by assessing sleep
duration and frequency of awakenings before
and after treatment. No significant inter-group
differences were observed in either sleep dura-
tion or frequency of awakenings before treat-
ment (P>0.05). Both groups showed prolonged
sleep duration and reduced awakenings after
treatment. The research group had a signifi-
cantly longer sleep duration and fewer awaken-
ings compared to the control group (P<0.05,
Figure 3).

Comparative analysis of serological indicators

Serological markers, specifically MMP-9 and
TGF-B1, were assessed in both groups before
and after treatment. Prior to treatment, no sig-
nificant differences in MMP-9 and TGF-B1 lev-
els were observed between the two groups
(P>0.05). After treatment, a significant down-
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T T
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Figure 2. Comparison of 12-PSS scores between the
two groups before and after treatment. Note: 12-
PSS, 12-ltem Pruritus Severity Scale; “*P<0.01 vs.
before treatment; ?P<0.05 vs. control.

ward trend in the levels of both MMP-9 and
TGF-B1 was evident in both groups (P<0.05).
Notably, when compared to the control group,
the research group exhibited lower levels of
MMP-9 and TGF-B1 (P<0.05), as shown in Table
4.

Comparative analysis of negative emotions
and quality of life

The SDS, SAS, and SF-36 scales were used to
assess the negative emotions and quality of life
of the two groups before and after treatment.
Before surgery, no significant discrepancies
were observed in the SDS, SAS, or SF-6 scores
between the two groups (P>0.05). Postoper-
atively, both groups showed a notable decrease
in the SDS and SAS scores, along with a signifi-
cant increase in the SF-36 scores (P<0.05).
Furthermore, when compared to the control
group, the research group demonstrated sig-
nificantly lower SDS and SAS scores and a sta-
tistically higher SF-36 score than the control
group (P<0.05), as shown in Table 5.
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Figure 3. Comparison of the sleep duration and awakenings from sleep between the two groups before and after
treatment. A. Sleep duration before and after treatment. B. Frequency of awakenings from sleep before and after

treatment. Note: ""P<0.01 vs. before treatment; 2P<0.05 vs. control.

Table 4. Comparison of serological indicators between the two
groups

Indicator Research Control t p
group (n=43) group (n=43)

MMP-9 (ng/mL)

Before surgery  67.67+11.35 68.49+10.21 0.352 0.726

After surgery 30.93+7.85** 39.02+8.03** 4,724 <0.001
TGF-B1 (ng/L)

Before surgery  420.44+37.39 422.95+29.81 0.344 0.732

After surgery  298.07+23.46** 346.93+20.89** 10.200 <0.001

Note: MMP-9, matrix metalloproteinase 9; TGF-B1, transforming growth factor-B1.
“*P<0.01 vs. before treatment.

Table 5. Comparison of negative emotions and quality of life be-
tween the two groups

Indicator Control Control t p
group (n=43)  group (n=43)
SDS (points)
Before surgery 56.30+6.46 55.67+£8.09 0.399 0.691
After surgery 43.84+7.80** 50.40+6.12** 4.339 <0.001
SAS (points)
Before surgery 57.00+8.36 57.40+8.90 0.215 0.830
After surgery 45.21+6.66** 52.95+8.15** 4822 <0.001
SF-36 (points)
Before surgery 49.65+9.31 51.00+7.84 0.727 0.469
After surgery 67.21+7.19** 62.56+6.35**  3.179 0.002

Note: SAS, Self-Rating Anxiety Scale; SDS, Self-Rating Depression Scale; SF-36,
Short-Form 36-item Health Survey. “"P<0.01 vs. before treatment.

Comparative analysis of prognostic recurrence

ing a recurrence rate of 2.33%
in the research group and
20.93% in the control group
(P<0.05), as shown in Table 6.

Comparative analysis of treat-
ment satisfaction

The overall treatment satis-
faction rate was 90.70% in the
research group, significantly
higher than the 74.42% in the
control group (P<0.05, Table
7).

Discussion

Auricular keloids are a com-
mon clinical condition that
usually results from perforat-
ed ear injuries (e.g., piercings)
that have not been properly
disinfected or other improper-
ly treated injuries [11]. Current
treatment guidelines recom-
mend surgical excision in
combination with intralesion-
al injections or radiation ther-
apy to manage keloids [12].
However, due to the small
area and unique location of
auricular keloids, there are
certain risks associated with

radiation therapy [13]. Therefore, a combina-

tion of surgery and medical therapy is increas-

Both groups of patients were followed up for 12
months to assess the recurrence rate, reveal-

ingly used in clinical practice to manage auricu-
lar keloids [14]. This study aims to explore the
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Table 6. Comparison of prognostic recurrence rate between the two groups

Indicator Research group (n=43) Control group (n=43) X2 P
Recurrence 1(2.33) 9 (20.93)

No recurrence 42 (97.67) 34 (79.07)

Recurrence rate (%) 2.33% 20.93% 7.242 0.007

Table 7. Comparison of treatment satisfaction between the two groups

Indicator Research group (n=43) Control group (n=43) X2 P
Highly satisfied 30 (69.77) 20 (46.51)

Satisfied 9 (20.93) 12 (27.91)

Dissatisfied 4 (9.30) 11 (25.58)

Satisfaction 39 (90.70) 32 (74.42) 3.957 0.047

advantages of combining keloid core excision
with TA local injection, providing valuable clini-
cal evidence for this treatment approach.

Surgery remains one of the primary treatments
for keloids, focusing on removing scar tissue as
completely as possible without affecting the
shape or size of the ear and preventing re-
hyperplasia [15]. However, post-surgical wound
coverage and repair are challenging, as improp-
er repair may lead to deformation of the pinna
and earlobes [16]. In clinical practice, it is often
difficult to achieve ideal results with a single
surgical treatment, necessitating the use of
additional treatment methods [17]. TA, a syn-
thetic glucocorticoid, suppresses fibroblast
proliferation, reduces collagenase inhibitors,
increases collagenase activity, and promotes
collagen degradation by lowering platelet-de-
rived growth factor genes. Additionally, TA inhib-
its procollagen gene expression and protein
synthesis, resulting in softening and flattening
of scars [18]. TA is a well-known long-term ther-
apy for keloids, which can be used as a mono-
therapy immediately after surgery to reduce the
likelihood of keloid recurrence [19]. Given the
challenges in wound coverage and repair fol-
lowing keloid excision, this study hypothesized
that adjunctive TA treatment after keloid exci-
sion can optimize therapeutic outcomes for
patients with auricular keloids.

In our study, the total effective rate of the res-
earch group was 95.35%, significantly higher
than the 76.74% observed in the control group.
This demonstrates a substantial advantage of
combining keloid core excision with TA local
injection in enhancing therapeutic efficacy. In a
study by Sun Q et al. [20], a combination of indi-
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vidualized surgery, radiotherapy, and TA injec-
tion yielded a success rate of 87.61% in treat-
ing auricular keloids, suggesting that the the-
rapeutic efficacy observed in our study may
offer even greater clinical benefits.

Previous research has shown that TA can effec-
tively improve the color and texture of scars
and reduce scar thickness in patients with bu-
rn hypertrophic scars [21]. TA has also been
shown to inhibit the proliferation of hypertro-
phic scar fibroblasts, promote their apoptosis,
and reduce the degree of dermal fibrosis, thus
effectively preventing excessive scar hyperpla-
sia [22]. These findings may help explain the
potential mechanism of surgery combined
with TA local injection in inhibiting fibroblast
proliferation and delaying granulation tissue
generation [23].

Furthermore, we found a lower rate of total
adverse reactions in the research group com-
pared to the control group (2.33% vs. 25.58%),
indicating that TA local injection may help
reduce inflammatory cell aggregation in scar
tissue, reduce inflammatory stimulation, and
inhibit fibroblast proliferation and collagen syn-
thase activity. These effects contribute to a re-
duction in adverse reactions such as pigmenta-
tion, persistent pain, itching, and infection in
patients with auricular keloids after surgery.
Ultimately, this enhances the quality of postop-
erative scar healing, alleviates patient discom-
fort, and improves treatment effectiveness.

To better identify the risk factors for keloid
development and evaluate treatment effective-
ness, we used the VSS scale, which provides
an objective reflection of the thickness, soft-
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ness, color and vascularity. This scoring system
is known for its high reliability and validity, mak-
ing it a widely used tool in clinical practice. It is
easy to apply, allowing doctors to objectively
evaluate the condition of scars through simple
observation [24]. The VSS score showed a sig-
nificant decrease 6 months after surgery, with
the research group demonstrating even lower
scores than the control group, indicating that
TA local injection after keloid core excision can
effectively promote scar resolution, mitigate
clinical symptoms, and effectively reduce scar
thickness. Six months after surgery, both gr-
oups showed a marked decrease in 12-PSS
score, especially in the research group, indicat-
ing that TA local injection following surgery
helps to prevent the inflammatory response,
thereby reducing itching at the wound site.
These findings collectively underscore the ben-
eficial role of local TA injection after keloid core
excision in promoting symptom relief and im-
proving patient outcome.

Wound itching can negatively affect patients’
quality of life, leading to disrupted sleep and
increasing anxiety and depression [25]. Sleep
quality results indicated that both groups expe-
rienced longer sleep duration and fewer awak-
enings after intervention, with even longer
sleep duration and fewer awakenings in the
research group. This suggests that additional
TA injection effectively reduced postoperative
adverse reactions and improved sleep quality,
which may aid in scar recovery. Supporting this,
Mintz et al. [26] reported that TA significantly
enhanced sleep quality in patients with noctur-
nal rhinitis, which aligns with our observations.

Furthermore, local injection of TA following
keloid core excision effectively downregulated
the abnormally elevated serological markers
such as MMP-9 and TGF-B1. This finding may
give insight into the therapeutic mechanism of
TA in treating keloids. Specifically, TA suppress-
es the synthesis of type | and type lll collagens
and the proliferation of keloid fibroblasts by
effectively curtailing the release of MMP-9 and
TGF-B4, both of which mediate the pathophysi-
ologic processes of keloids. This suppression
aids in collagen degradation and promotes
fibroblast degeneration and necrosis within
keloids [27, 28]. Furthermore, prior research
has demonstrated that TA may modulate TGF-3
signaling in fibrosis associated with idiopathic
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carpal tunnel syndrome and significantly reduce
plasma MMP-9 levels in diabetic patients [29].
Additionally, an in vivo study corroborated these
findings, showing that TA effectively suppress-
es MMP-9 gene expression in human retinal
pigment epithelial cells [30].

Moreover, our findings indicate that the combi-
nation of keloid core excision and local TA injec-
tion for auricular keloids can markedly alleviate
patients’ anxiety and depression while signifi-
cantly enhancing their quality of life. Similarly,
Karaulov et al. [31] documented that TA signifi-
cantly improved overall quality of life in patients
with allergic rhinitis, aligning with the positive
outcomes observed in our study. This may be
ascribed to the pronounced efficacy of this
therapeutic approach. Following the adoption
of this treatment modality, patients experience
a notable alleviation of clinical symptoms,
including milder scarring, reduced itching, and
enhanced sleep quality. These multifaceted im-
provements contribute to a reduction of the
psychological burden associated with the dis-
ease and ultimately enhance the patients’ over-
all quality of life.

Excessive keloid area is one of the key factors
for recurrence, as the incision area from surgi-
cal sutures also increases accordingly [32].
Research has shown that local injection of TA
can reduce intercellular adhesion, inhibit scar
contracture, and eliminate the possibility of
scar re-hyperplasia and recurrence by cleaving
the wound matrix [33]. This is similar to the
findings of our study, which revealed a lower
recurrence rate in the research group com-
pared to the control group during the 12-month
follow-up. Through in-depth analysis, we obser-
ved that TA local injection after surgery effec-
tively reduced scarring, improved scar elastici-
ty, and reduced scar thickness, erythema, and
pigmentation during treatment [34]. By stabiliz-
ing the granular membrane of mast cells, TA
prevents the release of histamine and other
stimulants, thus reducing tissue congestion,
cellular reactions, and fluid exudation. This inhi-
bition helps prevent the formation of granula-
tion tissue and excessive scar growth during
the healing process. In addition, TA is absorbed
slowly after local injection, with a long duration
of action, which further reduces the risk of
postoperative recurrence [35]. A meta-analysis
by Shin et al. [17] reported a recurrence rate
of 15.4% for auricular keloids treated with TA
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combined with surgical excision, which is high-
er than the recurrence rate observed in our
study. This further highlights the benefits of our
combined approach.

Finally, our findings indicated that the combina-
tion of keloid core excision and local TA injec-
tion for auricular keloids can markedly elevate
patients’ treatment satisfaction. This can be
attributed to the pronounced clinical superiori-
ty of this combined approach.

This study had several limitations that warrant
further refinement. First, the factors influencing
prognostic recurrence were not explored in-
depth, and future research should include sup-
plementary analyses to provide more targeted
clinical guidance for recurrence prevention.
Second, a comparison between delayed TA
injection and immediate postoperative TA injec-
tion was not conducted. Addressing this gap
may provide valuable insight and more reliable
guidance for clinical practice. Third, the lack of
long-term follow-up data over 3-5 year limits
the ability to assess the long-term prognosis of
the two treatment modalities. Incorporating
extended follow-up observations would provide
a more thorough understanding of their long-
term efficacy and clinical outcomes. In future
studies, we aim to address these limitations
systematically to strengthen the robustness
and clinical applicability of our findings.

In summary, keloid core excision combined with
local TA injection for auricular keloids demon-
strates distinct clinical advantages. Specifically,
this approach enhances therapeutic efficacy,
prevents adverse reactions, and improves
sleep quality, overall quality of life, and overall
treatment satisfaction. Moreover, it markedly
mitigates negative emotions, lowers MMP-9
and TGF-B1 levels, and reduces the risk of
recurrence, highlighting its promising potential
for clinical use.
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