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Abstract: Keloid is a challenging pathological condition characterized by abnormal scarring that extends beyond the boundaries of
the original wound. Despite the available treatment options, keloid scars remain difficult to manage. This case report discusses a 10-
year-old boy with a keloid scar on his neck following branchial anomaly repair surgery. The patient underwent multiple treatments,
including triamcinolone injections, cryotherapy, and a pulsed dye laser session, with limited improvement. Subsequently, an X-ray and
ultrasound were performed revealing the presence of metallic clips over the surgical site. To our knowledge, the effect of the presence
of foreign bodies within the keloid scar on its response to treatment is not well understood yet. The findings of this case encourage
performing imaging studies on post-surgical keloid scars resistant to treatment to rule out the presence of any foreign material.
However, more trials to investigate the effect of the presence of foreign bodies on the treatment of keloid scar are required before it can
be set as a mandatory investigation.
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Introduction

Keloid is a pathological condition characterized by distinct clinical symptoms, with approximately 11 million cases
reported annually in developed countries."* Around 70% of cases occur in children.”” Its earliest documented case dates
to 17th-century Egypt, as described in The Smith Papyrus, and the first modern medical study mentioning keloid scarring
appeared in 1806." Clinically, keloid scars present as rough, firm papules and plaques with an irregular surface. They
display a wide range of colors, including red, purple, and brown pigments. Unlike hypertrophic scars, keloids extend
beyond the boundaries of the original wound and do not regress over time.>*

The pathogenesis of keloids is initiated by a confluence of systemic and local variables, including hormonal
imbalances, mechanical tension, metabolic perturbations, and inflammatory processes, as demonstrated by several
studies.*> These abnormal scars are mostly composed of disorganized collagen bundles, especially type one and three
collagen. The mechanism of keloid formation is complex and not fully understood yet.* Fibroblasts, epithelial cells, and
inflammatory cells are drawn to the wound site in the early stages of wound healing and aid in scar remodeling.’
Collagen containing extracellular matrix is primarily formed by fibroblasts and myofibroblasts. Disruptions in the
synthesis of collagen and the breakdown of extracellular matrix result in scar development.' Dysregulation of Tissue
growth factor Beta (TGF-B) isoforms including TGF-B1, TGF-p2, and TGF-B3, as well as Th2 immune response has
been linked to the formation of keloid scar.'* Keloids often cause symptoms such as itching, pain, and discomfort due to
their disruptive nature and can develop months to years after the initial injury.’ Patients with keloids frequently
experience psychological distress related to a negative self-image, side effects, and body dysmorphic disorder.®
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Keloid treatment can be classified into topical therapies, intralesional injections, surgical interventions, radiation, and
laser-based therapies. Topical agents include potent topical steroids, imiquimod 5%, mitomycin C, vitamin E, silicon
sheets, and onion extracts. All topical therapies have limited use as monotherapy for keloid due to their low efficacy.’
Intralesional injections are the mainstay of treatment. The most commonly used intralesional agent is Triamcinolone
acetonide (TCA) which is considered the first choice and the gold standard treatment for keloid scarring.®’ Keloid
regression following TAC injections showed 50% to 100% regression of keloid. Cryotherapy alone or in combination
with intralesional TAC showed significant improvement in keloid scars.>* Surgical excision of keloid often requires an
adjuvant therapy to decrease the rate of recurrence. Radiation therapy following keloid excision is an effective option for
recalcitrant lesions.” Different lasers have been proposed for the treatment of keloid including ablative lasers such as

CO2 and erbium lasers, and non-ablative lasers such as pulsed dye laser (PDL), diode laser, and ND:YAG laser.>’”*

Despite the variety of treatment options available, keloid scars remain a challenge to manage.>"’

Case Report
A 10-year-old Saudi boy presented to the dermatology department of King Khalid University Hospital in Riyadh. He had been
referred from the otolaryngology department due to a keloid scar on his anterior neck following branchial anomaly repair
surgery two years ago. On clinical examination, the patient had a horizontal, linear, raised, firm, erythematous scar over his left
lower neck measured 3.7 by 1 centimeters (Figure 1). The scar was accompanied by persistent itchiness and discomfort.
The patient was diagnosed with keloid scar and the treatment was started immediately. He had undergone three
sessions of triamcinolone injections (40 mg/cc) in combination with two sessions of cryotherapy. Around 0.8 to 1 mL
was injected in each session. The intervals between treatment sessions were two to four weeks. However, all showed
limited regression in keloid scar (Figure 2). A trial of a single session of Pulsed dye laser (PDL) was performed.
Nevertheless, the response was deficient. Subsequently, an X-ray imaging was requested. It showed multiple metallic
clips over the surgical site (Figure 3). Afterward, an ultrasound was performed to locate the clips accurately. The
ultrasound result indicated that the clips were situated over the bottom part of the scar (Figure 4). The patient was
referred back to the otolaryngology clinic to consider removing the metallic clips if no longer needed. However, the
physician and the family decided to postpone the surgery for a couple of years. The informed consent for the case details
and the images to be published was obtained from the patient’s mother.

Discussion

Keloid scarring is a complex condition that can cause significant physical and emotional distress to the affected individuals.’
The primary therapeutic approach for treating keloid scar involves the administration of intralesional triamcinolone. However,
it has been hypothesized that roughly 50% of keloid cases exhibit resistance to intralesional steroid treatment.'” Moreover,
keloid scarring is known to exhibit a high recurrence rate. Given the challenges associated with keloid treatment, primary

Figure | Keloid scar over the left anterior neck before treatment.
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Figure 3 X-ray imaging showing multiple metallic clips over the anterior neck.

Figure 4 Ultrasound imaging of the keloid scar showing metallic clips over the bottommost part of the scar labeled by the blue arrow.
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prevention in the form of avoiding traumas and elective procedures whenever possible is recommended.’ In our case, surgery
was deemed necessary for the child, and the presence of the clips was considered an important trigger for keloid formation and
resistance to treatment. Although intralesional steroid injections are a common method of reducing the thickness of keloids.>’
There is not enough evidence to suggest that the presence of certain types of foreign bodies, such as metallic clips, can interfere
with the response of keloid scars to steroid injections. One study found that the use of staples for wound closure may increase
the risk of adverse events, including keloid scar formation, compared with the use of sutures, but the reliability of evidence was
low."! There is currently no coherent, unifying hypothesis that explains keloid formation, and the wide range of treatments
used for keloid treatment is indicative of our poor understanding of its pathogenesis. More trials to investigate the effect of the
presence of foreign bodies on the treatment of keloid scars are required before certain imaging can be set as a mandatory
investigation. The goal of this case report is to encourage further studies to determine the worthiness of performing imaging
studies for resistant keloid scars and the impact of the presence of foreign materials in treating such challenging conditions.

Conclusion

Keloid scars are complex, challenging to manage, and often resistant to treatment. Imaging studies, such as X-ray and
ultrasound, can be valuable tools in identifying the presence of foreign materials in keloids that show resistance to
treatment. This case report has highlighted the importance of considering the presence of foreign bodies with keloids and
their potential impact on the response to treatment.
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