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Abstract

Foot and ankle surgery has evolved significantly in the last few decades, with advancements in surgical techniques,
diagnostic imaging, and postoperative rehabilitation. This article presents a comprehensive overview of common
surgical interventions, the latest technological innovations, indications for surgery, and the potential complications.
It also examines the importance of a multidisciplinary approach for optimal recovery and future prospects in the
field. Foot and ankle surgery is a rapidly evolving subspecialty within orthopedic and podiatric medicine, driven by
technological innovation, refined surgical techniques, and an improved understanding of musculoskeletal pathologies.
This comprehensive overview examines the current advances and persistent challenges shaping the landscape of foot
and ankle surgery. Technological breakthroughs such as minimally invasive surgical (MIS) techniques, 3D printing,
biologic therapies, and advanced imaging modalities have revolutionized the treatment of common and complex
conditions, including hallux valgus, ankle arthritis, tendon dysfunctions, and deformities such as flatfoot or cavus foot.
Concurrently, the rise of evidence-based surgical protocols and enhanced recovery after surgery (ERAS) pathways
has contributed to improved patient outcomes and reduced complication rates. Despite these promising developments,
foot and ankle surgery faces notable challenges. These include the complexity of biomechanics in this anatomical
region, high variability in individual presentations, limitations in implant longevity, and a need for better long-term
outcome data. Additionally, access to advanced care and disparities in surgical outcomes across populations remain
critical issues. Surgeons must navigate a balance between innovative interventions and the maintenance of traditional,

time-tested approaches, particularly in cases involving comorbidities, elderly populations, and revision surgeries.

Introduction

The human foot and ankle form a complex anatomical structure
that supports weight bearing, locomotion, and balance. Injuries,
deformities, and degenerative diseases in this region can lead to severe
functional limitations. Foot and ankle surgery offers a solution for
conditions that do not respond to conservative management, including
fractures, tendon injuries, arthritis, and congenital deformities [1].
The foot and ankle complex serves as a critical foundation for human
mobility, bearing significant biomechanical load and facilitating a
range of dynamic functions essential to locomotion [2]. Disorders
affecting this region can lead to considerable morbidity, functional
limitation, and diminished quality of life. As such, foot and ankle
surgery plays a pivotal role in addressing deformities, trauma,
degenerative conditions, and soft tissue injuries that are unresponsive
to conservative management [3]. Over the past two decades, the field
has undergone transformative changes due to advances in surgical
technology, preoperative planning, and postoperative rehabilitation
strategies [4]. Key drivers of progress include the advent of minimally
invasive and arthroscopic techniques, which aim to reduce soft tissue
trauma, accelerate recovery, and improve cosmetic outcomes. Imaging
technologies such as weight-bearing computed tomography (WBCT)
and intraoperative fluoroscopy have enhanced diagnostic precision
and intraoperative accuracy [5]. The use of biologics including platelet-
rich plasma (PRP), stem cell therapy, and bone marrow aspirates offers
promising adjuncts for tissue healing and regeneration. Furthermore,
the integration of computer-assisted surgery, 3D printing for custom
implants, and robotic systems heralds a new era of surgical precision
and personalization. However, the complexities intrinsic to foot and
ankle pathology pose enduring challenges. The region comprises
multiple articulations, soft tissues, and neurovascular structures
packed into a compact anatomical space, complicating surgical
access and repair [6]. Variations in patient anatomy, comorbidities
such as diabetes and peripheral vascular disease, and differences in
activity level further complicate both diagnosis and management.

Postoperative complications such as wound healing problems implant
failure, and chronic pain syndromes underscore the need for careful
patient selection and surgical planning [7].

The field also grapples with systemic issues, including inequitable
access to care, variable surgeon training and experience, and the rising
cost of technologically advanced interventions. Additionally, the
heterogeneity of outcome measures and lack of long-term data hinder
the development of universal clinical guidelines [8].

This article aims to provide a critical synthesis of the latest advances
in foot and ankle surgery, while also addressing the pressing clinical,
logistical, and ethical challenges that practitioners and researchers face.
Through an exploration of emerging technologies, evidence-based
practices, and interdisciplinary approaches, this review seeks to inform
clinicians, policymakers, and academics about the current state and
future trajectory of this dynamic and impactful surgical domain.

Common conditions requiring surgery

Surgical fixation is often required for displaced or unstable ankle
fractures. Techniques include open reduction and internal fixation
(ORIF), use of screws, plates, or intramedullary nails. A bunion
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involves a lateral deviation of the great toe. Surgical correction includes
osteotomy, realignment, and soft tissue reconstruction. This may be
treated surgically using percutaneous or open repair methods. Early
mobilization protocols have beenshown to improve outcomes. Severe
flexible or rigid flatfoot deformities may require tendon transfers,
osteotomies, or arthrodesis to restore the arch and alleviate pain. For
advanced arthritis, options include arthroscopic debridement, ankle
arthrodesis (fusion), or total ankle replacement.

Chronic cases refractory to conservative care might need partial
plantar fascia release surgery.

Surgical techniques and innovations

Minimally Invasive Surgery (MIS): Smaller incisions, less tissue
damage, and faster recovery times have made MIS popular for
procedures like bunion correction and Achilles tendon repair.

Arthroscopy: Ankle arthroscopy allows for less invasive treatment
of intra-articular pathology, such as loose bodies, impingement, and
cartilage repair.

3D printing and custom implants: Patient-specific guides and
implants are increasingly being used for complex reconstructions and
replacements.

Biologic therapies: Use of platelet-rich plasma (PRP), stem cells,
and orthobiologics is under investigation to enhance healing.

Preoperative assessment and indications

Surgical intervention should be considered only after detailed
history taking, clinical examination, and imaging, including:

. X-rays (weight-bearing views)
. MRI (for soft tissue injuries)
. CT scan (for complex fractures or bone deformities)

Indications for surgery include:

. Failed conservative management (e.g., physiotherapy,
orthotics)

U Progressive deformity

. Severe pain affecting quality of life

. Instability or loss of function

Rehabilitation is critical to the success of foot and ankle surgeries.
It often includes:

Gradual weight-bearing protocols

. Physical therapy focusing on range of motion and strength
. Gait training
. Use of orthotic devices when necessary

Recovery timelines vary by procedure but typically range from
6 weeks (for simple procedures) to several months for complex
reconstructions or fusions.

Complications
As with any surgery, complications can occur, including:
. Infection

. Nerve injury
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. Delayed union or non-union
. Hardware failure
o Persistent pain or stiffness
. Deep vein thrombosis (DVT)
Prevention through meticulous surgical technique, sterile

protocols, and early mobilization is essential.
Multidisciplinary approach

Optimal outcomes often require collaboration between:

. Orthopaedic surgeons

. Physiotherapists

. Podiatrists

. Radiologists

. Pain management specialists

This team-based approach ensures that both surgical and
nonsurgical needs are addressed.

. Robotic-Assisted Surgery: Increasing precision in alignment
and implant placement.

o Smart Insoles and Wearables: Monitoring post-surgical gait
and rehabilitation.

. Regenerative Medicine: Exploring cartilage and tendon
regeneration using tissue engineering.

Conclusion

Foot and ankle surgery is a dynamic and evolving field that blends
traditional orthopedic principles with cutting-edge technology. Careful
patient selection, skilled surgical execution, and tailored rehabilitation
are the cornerstones of successful outcomes. As research continues
and innovations emerge, the future holds great promise for improved
patient care and function.
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