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ABSTRACT

Introduction: The management of defect closure in anatomical regions affected by
abnormal scarring such as keloids or hypertrophic scars poses substantial surgical
challenges, largely due to the restricted extensibility of tissue and compromised vascular
supply. These conditions frequently result in both functional limitations and aesthetic
concerns, thus requiring the development of advanced reconstructive techniques.

Case Report: We describe the case of a 21-year-old man who presented with a post-
traumatic soft tissue defect on the left anterior cruris, further complicated by extensive
hypertrophic scarring. The patients medical history was notable for delayed wound
healing and repeated unsuccessful attempts at primary closure. A customized
reconstructive plan utilizing local advancement flaps, supplemented by adjunctive
therapies, was implemented.

Results: A thorough preoperative evaluation was conducted, including clinical
assessment, ultrasonographic measurement of scar thickness and vascularity. The surgical
intervention consisted of meticulous excision of hypertrophic scar tissue, followed by the
design and transposition of local tissue flaps while conserving adjacent healthy tissue.
Conclusion: Effective closure of defects in scarred regions necessitates individualized
strategies tailored to overcome inherent tissue limitations and prevent recurrence.
Combining local flap techniques with adjunctive therapies, together with preoperative
preparation, is essential for optimal outcomes.
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INTRODUCTION

Abnormal scars, including keloids and hypertrophic scars, represent frequent sequelae
following trauma, surgical procedures, or burns, often leading to significant functional
impairment and psychosocial distress [1-8]. The underlying pathophysiology is characterized by
dysregulated wound healing, typified by excessive collagen deposition and abnormal fibroblast
activity [9-10]. These pathological scars not only diminish tissue elasticity and extensibility but
also compromise the local vascular supply, thereby presenting considerable obstacles to
effective surgical defect closure [6].

The management of soft tissue defects in regions burdened by abnormal scarring is
inherently complex [11-13]. Conventional primary closure techniques may prove inadequate
because of the limited mobility and suboptimal quality of scarred tissues, which increases the
likelihood of wound dehiscence, recurrence, and further scarring [1]. Consequently,
reconstructive surgeons are often compelled to adopt innovative strategies, such as local or
regional flap procedures, tissue expansion, skin grafting, and adjunctive therapies to achieve
optimal results [9].

Recent advancements in imaging modalities have facilitated preoperative planning by
enabling precise evaluation of scar thickness and vascularity [5]. This progress has enhanced the
selection of reconstructive techniques appropriate to the patient’s unique anatomical and
functional requirements [5]. Additionally, a multidisciplinary approach involving surgeons,
dermatologists, and rehabilitation specialists is paramount in addressing both functional and
aesthetic objectives, ultimately improving patient satisfaction [7].

The present case report exemplifies the challenges associated with defect closure in
regions with substantial tissue limitations due to abnormal scarring. Through comprehensive
preoperative assessment, individualized surgical planning, and the integration of adjunctive
therapies, this case demonstrates a successful reconstructive outcome. The report underscores
the importance of tailored strategies and collaborative multidisciplinary care in managing
complex soft tissue defects associated with abnormal scarring.

CASE REPORT

A 21-year-old man was referred to our tertiary care facility with a persistent soft tissue
defect over the left anterior cruris. The defect emerged following a traumatic laceration
sustained approximately one year earlier, which subsequently healed with extensive
hypertrophic scarring. Several previous attempts at direct closure and conservative wound
management failed, resulting in recurrent wound breakdown and further abnormal scar
formation.

The patient underwent a comprehensive clinical evaluation, which included an
assessment of scar characteristics—such as thickness, pliability, and color—along with precise
measurement of the defect dimensions. High-resolution ultrasonography was performed to
ascertain the depth of the scar and the status of underlying vascularity. Laboratory investigations
were conducted to exclude systemic conditions that might hinder wound healing, such as
diabetes mellitus or immunodeficiency syndromes.

Under local anesthesia, the hypertrophic scar was excised to ensure comprehensive
removal of pathologic tissue. Extreme care was exercised to minimize trauma to adjacent tissues
and to preserve the subdermal vascular plexus. A local advancement flap was then meticulously
designed, based on the laxity of the adjacent skin, and careful dissection was performed to
mobilize the flap.
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Hemostasis was achieved meticulously, and the flap was advanced to cover the defect.
Layered closure was achieved using absorbable sutures for the deep tissue layers and non-
absorbable sutures for the skin. A closed-suction drain was positioned to prevent seroma
formation and was removed following the resolution of drainage.

The excised hypertrophic scar measured 5 X 2 cm and was characterized by fibrotic
tissue extending into the subcutaneous plane. The adjacent tissue exhibited moderate pliability,
enabling the successful design and advancement of a local flap. Intraoperative bleeding was
minimal, and no major vascular structures were encountered during the procedure. The flap
remained viable throughout the immediate postoperative period, with no evidence of venous
congestion or ischemia.

No postoperative complication were observed during the follow-up period. The patient

expressed a high level of satisfaction with both the functional and cosmetic results.

Figure 1. Preoperative Design Figure 2. Postoperative

DISCUSSION

The presence of abnormal scars, including hypertrophic scars and keloids,
fundamentally disrupts the normal architecture and biomechanical properties of the skin [8].
This results in limited tissue mobility and impaired healing potential [8, 10]. The pathologically
altered extracellular matrix, characterized predominantly by an excess of type III collagen,
contributes to increased tissue rigidity and reduced elasticity, making surgical closure
particularly challenging [6].

Traditional primary closure is frequently unsuccessful in scarred regions, mainly due to
the inextensibility of tissue and suboptimal vascular support [1]. Local transposition flaps
represent a viable alternative, as they facilitate the recruitment of healthy adjacent tissue with
preserved blood supply, thereby minimising the risk of dehiscence and recurrence [9, 11]. The
selection of an appropriate flap design must consider not only local tissue characteristics and
defect size but also patient-specific anatomical factors [5].
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Adjunctive modalities have demonstrated considerable efficacy in mitigating abnormal
scar formation and enhancing surgical outcomes [7, 4]. Silicone gel sheeting acts by hydrating
the stratum corneum and modulating fibroblast activity [2,14], while pressure garments are
thought to reduce capillary blood flow and collagen synthesis, thus limiting further scar
proliferation [2, 15]. The favorable outcome in this case can be attributed to meticulous
preoperative assessment, tailored surgical planning, and diligent postoperative care. The
combination of a local advancement flap and adjunctive therapy resulted in durable wound
closure, improved scar quality, and restoration of function. Long-term follow-up remains
essential to detect any recurrence and to ensure sustained benefit [4].

The present report is limited by its focus on a single patient and a relatively short
duration of follow-up. Further research involving larger patient cohorts and extended
observation periods is necessary to validate the efficacy of combined surgical and adjunctive
therapies in similar clinical contexts.

CONCLUSION

The closure of defects in regions with tissue limitations due to abnormal scarring
demands comprehensive evaluation and individualized surgical strategies. Local advancement
flaps, when combined with adjunctive therapies such as silicone gel and pressure garment
application, can effectively address the challenges posed by scar rigidity and restricted tissue
mobility. The importance of multidisciplinary collaboration and personalized care cannot be
overstated in striving for optimal functional and aesthetic outcomes. This case exemplifies the
successful integration of these principles, providing a practical framework for reconstructive
surgeons confronted with complex defects in scarred regions.
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