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ABSTRACT 8 OPEN ACCESS

Limb loss is a major cause of long-term disability worldwide and represents a growing systems-level challenge in
Saudi Arabia, where diabetes and peripheral vascular disease account for a large proportion of extremity
amputations. Our prior analysis of acquired upper and lower extremity amputations at a tertiary centre
demonstrated the predominance of vascular-related lower limb loss and the concentration of complex cases in
urban referral hospitals. Although surgical pathways are relatively established, rehabilitation trajectories remain
less standardized and insufficiently integrated into perioperative care. Under the Health Sector Transformation
Program, healthcare performance is increasingly measured by value, integration, equity, and functional outcomes
rather than procedural volume alone.

Systemic gaps limit optimal recovery following amputation. Rehabilitation referral is not uniformly protocolized,
early physiatry involvement may be delayed, and automatic referral triggers are often absent. Discharge planning
inconsistently incorporates structured functional goals and prosthetic readiness timelines. Geographic disparities in
rehabilitation infrastructure and specialist workforce distribution further restrict access to care. Fragmentation
across perioperative, post-acute, and outpatient settings disrupts continuity, delays prosthetic fitting, increases
preventable complications, and contributes to avoidable functional decline.

Addressing these challenges requires system-level transmutation aligned with value-based healthcare principles.
Standardized national referral protocols, mandated early physiatry engagement, integrated amputation care
pathways, strengthened regional rehabilitation networks, and national outcome tracking systems are essential.
Positioning rehabilitation as a foundational component of the amputation continuum rather than an adijunct service

will enhance equity, accountability, and long-term functional outcomes.
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l. Introduction

Limb loss is a life-altering condition with profound physical, psychological, and socioeconomic consequences and
contributes substantially to years lived with disability globally.! In Saudi Arabia, lower limb amputation is largely driven
by diabetes and peripheral vascular disease. Our prior institutional study at a tertiary centre demonstrated that vascular-
related lower limb amputations constituted the majority of cases, with complex presentations concentrated in urban
referral hospitals.?2 These findings reflect both epidemiologic patterns and the structural centralization of advanced

rehabilitation services.

Beyond surgical management, limb loss carries significant psychological and quality-of-life implications. A systematic
review examining individuals undergoing lower limb amputation for non-traumatic causes identified substantial rates of
depression, anxiety, body image disturbance, and reduced quality of life.3 These findings reinforce that successful

amputation care extends beyond wound healing to include coordinated physical and psychological rehabilitation.

Under Saudi Arabia’s Vision 2030 and Health Sector Transformation Program, healthcare quality is increasingly defined
by integration, equity, value, and measurable functional outcomes rather than procedural volume alone. Despite surgical
capability, two structural challenges limit optimal recovery: (1) delayed and inconsistent rehabilitation integration within
amputation pathways, and (2) geographic disparity in access to specialized amputee rehabilitation services.

This commentary focuses on addressing these two system-level gaps. Rehabilitation must be embedded as a core

component of the amputation continuum rather than positioned as a secondary service.

Il. Early Rehabilitation Integration and Referral Pathway Delays

Timely rehabilitation is essential for preventing contractures, preserving strength, optimizing wound healing, and
preparing patients for prosthetic fitting.* Evidence from enhanced recovery pathways for lower extremity amputation
demonstrates that standardized perioperative protocols can reduce complications, improve mobility timelines, and

enhance care coordination.®,® However, such pathways are not uniformly implemented.

In many institutions, physiatry (physical medicine and rehabilitation) consultation is not automatically triggered following
major limb amputation. This occurs despite guideline recommendations supporting early interdisciplinary rehabilitation
involvement.” Referral often depends on individual provider discretion or occurs late in discharge planning. This reactive
approach contrasts with structured enhanced recovery models that integrate multidisciplinary input early in the

perioperative phase.

O’Banion et al described a pilot enhanced recovery pathway emphasizing early mobilization and coordinated
perioperative management in vascular amputees.® Similarly, Sickels et al reported improved efficiency and reduced
variability following implementation of an enhanced recovery pathway for lower extremity amputation porrien'rs.5 These

findings highlight the benefits of formalized protocols.

The absence of standardized national referral triggers contributes to unwarranted variation in rehabilitation initiation.
Delays in pre-prosthetic conditioning, mobility training, and psychosocial support may compromise recovery trajectories,

as functional outcomes after major amputation are influenced by early rehabilitation engagement and coordinated care.?

Medical Research Archives | https://doi.org/10.18103/mra.2026.0381 3


https://doi.org/10.18103/mra.2026.0381

THE EUROPEAN SOCIETY OF MEDICINE

International inquiry has demonstrated that variability in post-amputation care quality can be substantial.® Similarly, our
prior institutional analysis identified substantial delays in coordinated rehabilitation referral and prosthetic pathway
initiation, with some patients approaching the one-year mark before structured rehabilitation engagement was

established.?

Integrating automatic rehabilitation referral triggers within electronic medical record systems, coupled with mandatory
involvement of a physical medicine and rehabilitation physician in all major amputation cases, would reduce care
variability, promote early multidisciplinary engagement, and better align amputation management with integrated care

objectives. Such structured integration reflects established staged rehabilitation models and interdisciplinary standards.4”

lll. Geographic and Infrastructure Disparities

Vision 2030 emphasizes equitable access to high-quality healthcare services across all regions. Globally, rehabilitation
services remain unevenly distributed and disproportionately concentrated in urban centers, prompting international calls

to strengthen rehabilitation within health systems.’

Specialized amputee rehabilitation services in Saudi Arabia remain concentrated in major tertiary centres. Our
institutional findings reflect this centralization pattern, with complex vascular-related amputations managed primarily in
urban referral hospitals.2 While such concentration supports surgical expertise, it presents challenges in post-discharge

continuity when patients return to regions with limited rehabilitation infrastructure.

Workforce distribution further compounds disparities. Physiatrists, prosthetists, and therapists with amputation-specific
expertise are disproportionately located in metropolitan areas. Peripheral regions may rely on general rehabilitation
services without structured amputation protocols, potentially affecting prosthetic readiness timelines and coordinated care

planning.

The psychological burden identified among lower limb amputees underscores the importance of accessible
multidisciplinary services.3 Without integrated rehabilitation and psychosocial support across regions, recovery may be

incomplete despite surgical success.

Reducing geographic disparity requires coordinated system planning. Regional rehabilitation networks, tele-
rehabilitation expansion, and structured referral linkages between tertiary centres and peripheral facilities would
promote equitable access while maintaining quality standards. Such reforms align with global rehabilitation system

strengthening frameworks.10

IV. Strengthening Continuity Across the Care Pathway

A central objective of the Health Sector Transformation Program is integrated, patient-centered care across the continuum.
Fragmentation persists between surgical, rehabilitation, and prosthetic services within the amputation pathway.
Perioperative pathways frequently prioritize surgical stabilization, with rehabilitation planning introduced sequentially
rather than concurrently. Enhanced recovery models demonstrate that early multidisciplinary collaboration improves

coordination and standardization.5¢
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Transitions from inpatient to outpatient settings represent a key point of vulnerability. Variability in handoff
communication, lack of pre-scheduled rehabilitation follow-up at discharge, and delays in prosthetic assessment can

interrupt recovery momentum and contribute to functional plateau.

Outcome measurement systems remain underdeveloped. Functional milestones, time to prosthetic readiness, and long-term
mobility outcomes are not consistently tracked across institutions. In a value-based healthcare environment, absence of
measurable functional indicators limits accountability and continuous quality improvement. Given the substantial disability
burden associated with limb loss, establishing measurable functional indicators is critical to reducing long-term disability

and improving accountability.!

Embedding amputee rehabilitation within cluster-based integrated delivery models would strengthen continuity, enhance

accountability, and improve measurable outcomes.

V. System-Level Priorities

Advancing amputee rehabilitation requires targeted reform focused on:
® Mandatory early physical medicine and rehabilitation consultation after major limb amputation
® Integration of enhanced recovery principles into standardized pathways
® Development of regional rehabilitation networks to mitigate geographic disparities

® Implementation of functional outcome tracking systems aligned with disability reduction goals

Collectively, these focused reforms would shift amputation care from an isolated surgical event to a coordinated functional

recovery pathway, ultimately enhancing independence and improving overall quality of life.

VI. Conclusion

Amputation marks the beginning of a complex rehabilitation journey. While Saudi Arabia demonstrates dynamic surgical
capacity in managing limb loss and provides governmental support for prosthetic components, structural gaps in early

rehabilitation integration and geographic disparity persist.

Enhanced recovery models illustrate that coordinated pathways improve efficiency and outcomes and broader evidence
demonstrates that early rehabilitation engagement influences long-term functional recovery. Global frameworks
emphasize that strengthening rehabilitation systems is essential to reducing disability burden and promoting equitable

access.

Embedding rehabilitation as a foundational component of the amputation continuum rather than an adjunctive service is

essential to restoring independence and achieving meaningful functional outcomes.
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