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Abstract

Background: Above-knee amputation causes significant functional limitations and requires early
rehabilitation to restore mobility and independence. This case report describes a 31-year-old male who
underwent a right transfemoral amputation following a road traffic accident. Physical therapy was
initiated on postoperative day 2 (POD 2), incorporating pain and edema management, desensitization,
contracture prevention, range-of-motion and strengthening exercises, balance and mobility training, and
progressive prosthetic rehabilitation. Functional outcomes were evaluated using the Amputee Mobility
Predictor (AMP). Following intervention, the patient demonstrated marked improvements in residual
limb (RL) function, mobility, balance, and overall functional independence. This case underscores the
crucial role of a structured, progressive physical therapy rehabilitation program in optimizing outcomes
following transfemoral amputation.
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1. Introduction:

Amputation is the surgical removal of all or a portion of a body part, such as a limb [1, 2]. According
to the World Health Organization (WHO) International Classification of Diseases (ICD), there are four
primary etiological groups: 1. Trauma, 2. Vascular insufficiency, 3. Diabetes mellitus, and 4.
Malignant neoplasia [3]. Research indicates that road traffic accident (RTA)-related fractures account
for 78% of all lower extremity traumatic injuries, with motorcyclists comprising 42% of these cases

[4].

Lower extremity amputation is a significant life-altering event that substantially impacts a person’s
functional abilities. Amputations are broadly classified into below-knee (transtibial) and above-knee
(transfemoral) amputations [5]. Transfemoral amputations are frequently associated with limited
functional independence and a greater challenge for unassisted ambulation [6]. A transfemoral
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amputation involves the transection of the leg through the femur proximal to the condyles. Soft tissue
flaps are created using surrounding musculature to cover the transected bone [7].

A common complication following amputation is phantom limb pain (PLP), defined as painful
sensations perceived in the missing portion of the limb. PLP is reported in 42.2% to 78% of cases [9]
and presents a major barrier to mobility and prosthetic satisfaction [10]. Physical therapy plays an
essential role throughout all stages of recovery, from early acute postoperative management to
prosthetic gait training and long-term functional recovery [11]. Achieving optimal functional outcomes
requires structured, progressive interventions targeting gait asymmetries, muscle weakness, and
balance impairments [13]. This case report outlines the comprehensive physical therapy management
and clinical outcomes of a patient following a right transfemoral amputation.

Timeline of Clinical Events (CARE Guideline Framework)
e Day 0: Road Traffic Accident (RTA); initial presentation to local center with right lower

extremity trauma and vascular compromise (Local Primary Hospital).
e Day 0 (Night): Urgent transfer; emergency right primary guillotine transfemoral amputation
performed due to severe tissue non-viability (Tertiary Trauma Center, Mumbai).
e Day 3: Transfer for definitive care; secondary stump revision with fish-mouth incision &
elongated myocutaneous closure performed (Tertiary Hospital / Rehabilitation Unit, Jalgaon).
e POD 2 (Post-Revision): Referral to Physiotherapy Department. Initiation of acute bedside
therapy (PEACE & LOVE protocol, ROM, contracture prevention).
e  Weeks 1-3: Active pre-prosthetic phase: Desensitization, strengthening (DeLorme principle),
core stability, transfer training.
¢ Week 4: Residual limb shaping completed; custom transfemoral prosthetic prescription and
initial fitting.
e  Weeks 5-8: Structured prosthetic gait training (parallel bars to open ground walking, COG
weight-shifting, stair training).
e Week 8: Re-evaluation using Amputee Mobility Predictor (AMP); patient achieved functional
independent ambulation (K2 level); discharged with home program.
Month 3 Follow-up: Review of home exercise compliance, residual limb skin integrity, and gait
parameters.

2. Case Presentation:

A 31-year-old male presented following a high-energy road traffic accident (RTA) in which his
motorcycle collided with a four-wheeled vehicle. Initial radiographic evaluations revealed a Grade 3B
open proximal tibia and fibula fracture accompanied by an ipsilateral distal femur fracture. Physical
examination at the acute facility revealed absent distal arterial pulses (dorsalis pedis) and complete
neurovascular compromise in the right lower extremity.

Due to the multi-center nature of the patient's acute care, management was performed across three
distinct facilities:

1. Local Primary Hospital: Provided emergency stabilization, primary wound dressing, and
splinting.
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2. Tertiary Center in Mumbai: Due to severe vascular devastation and non-viable distal tissue,

an emergency primary guillotine-type right transfemoral amputation was performed at the mid-

thigh level.

3. Definitive Tertiary Care Facility (Jalgaon): The patient was transferred for definitive

surgical and rehabilitative management. Here, a secondary stump revision was performed using

a fish-mouth incision technique with elongated myocutaneous flaps for primary closure. No

internal fixation hardware remained in the residual limb (RL) following the definitive stump

closure.

On postoperative day 2 (POD 2) following stump revision, the patient was referred to the
physiotherapy department for comprehensive postoperative management and prosthetic rehabilitation

3. Clinical Findings

General Examination: Written informed consent was obtained prior to assessment on POD 2. The
patient was conscious, cooperative, and oriented. Vital signs were within normal limits.

Pain Evaluation: Baseline pain at the residual limb (RL) suture site was evaluated using the Visual
Analogue Scale (VAS), scoring 6/10 during movement and 5/10 at rest. The patient reported phantom
sensations described as a burning, persistent awareness of the missing distal limb.

Inspection and Palpation: The patient was evaluated in the supine position; the RL rested in mild
abduction. The stump appeared moderately bulbous with active suture lines, clean dressings, and no
signs of infection or purulent discharge. Grade 2 tenderness was present along the incision site.
Sensation across the distal RL was altered (hyperesthesia), while proximal femoral arterial pulses

remained intact.

Anthropometric Measurements:
e True Stump Length: 25 cm (Greater trochanter to distal bony end)

e Total Soft Tissue Length: 27 cm (Greater trochanter to distal soft tissue flap end)

e Scar Length: 11 cm

Range of Motion (ROM) & Manual Muscle Testing (MMT)

Joint / Movement Active ROM (Degrees) Passive ROM (Degrees)
Hip Flexion Right 0-40, Left 0-120 Right 0-45, Left 0-125
Hip Extension Right 0-10, Left 0-20 Right 0-10, Left 0-20
Hip Abduction Right 0-25, Left 0-54 Right 0-30, Left 0-60

Knee Flexion/Extension

Right N/A, Left 0-135

Right N/A, Left 0-135

Ankle Dorsi/Plantarflexion

Right N/A, Left 0-40 / 0-67

Right N/A, Left 0-40 / 0-67

Table 1: Joint Range of Motion (Degrees)

Muscle Group Right (RL) Left
Hip Flexors 3- 3+
Hip Extensors 3- 3+
Hip Abductors 2- 3+
Hip Rotators (Int/Ext) N/A 4
Knee Flexors/Extensors N/A 5
Ankle Dorsi/Plantarflexors N/A 2

Table 2: Manual Muscle Testing (MMT)
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4. Rehabilitation Protocol:

Intervention Goal

Therapeutic Technique / Protocol

Dosage / Frequency

Patient Education & Support

Counseling on RL care, positioning,
hygiene, and setting functional goals.

15 minutes daily before
therapy sessions.

Pain & Edema Control

PEACE & LOVE Protocol (Protection,
Elevation, Compression, Avoidance of
anti-inflammatories, Education, Load,
Optimism, Vascularization, Exercise).

Figure-of-eight compression
applied continuously; re-
wrapped 3—4 times daily.

Scar Mobility &
Desensitization

Gentle massage, tapping, friction
techniques, and varied texture exposure
over the RL.

10—15 minutes, 2—3 times
daily.

Contracture Prevention

Prone positioning to prevent hip flexion
contracture; avoidance of prolonged
sitting or pillow placement under RL.

Prone lying for at least 30
minutes, 3 times daily.

Cardiothoracic Care

Deep breathing exercises, segmental
expansion, and huffing.

10 repetitions per set, 3 sets
daily.

Restoring Mobility & ROM

Active-assisted and active ROM
exercises for bilateral hips;
Proprioceptive Neuromuscular
Facilitation (PNF) hold-relax techniques.

10 repetitions, 5—10 second
hold, 3 sets daily.

Muscle Strengthening

Progressive resistance exercises targeting
hip abductors, extensors, and upper
extremities utilizing the DeLorme
principle (10-RM framework). RL
pushing against bolsters.

3 sets of 10 repetitions, 4—5
days per week.

Mobility & Transfers

Bed mobility drills, sitting balance,
lateral transfers, and sit-to-stand training.

20 minutes daily,
progressing intensity as
tolerated.

Balance & Coordination

Static and dynamic single-leg stance
balance training, weight-shifting
exercises.

20-minute sessions, 4—5
days per week.

Prosthetic Training

Stance balance with prosthesis, Center of
Gravity (COG) shifts, stepping drills,
parallel bar walking, progressing to
walker ambulation.

20-30 minutes, 4-5 days per
week.

Independence in ADLs

Dress/undress training, grooming,
transfer training, and home
environmental modification guidance.

Integrated into daily 30-
minute OT/PT sessions.

Home Program

Continued RL bandaging, prone lying,
hip strengthening, and gait practice post-
discharge.

2 times daily (10 repetitions
per exercise).

Table 3: Structured Rehabilitation Protocol and Intervention Dosage

5. Discussion:

This case illustrates the comprehensive physical therapy management of a 31-year-old male following
a traumatic right transfemoral amputation. Traumatic high-energy collisions often cause severe bony
and soft tissue disruption; in this patient, a distal femur fracture combined with a Grade 3B open
proximal tibia and fibula fracture created severe neurovascular compromise. Following emergency
guillotine amputation in Mumbai and secondary revision surgery in Jalgaon, early physical therapy
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intervention was paramount to prevent contractures and prepare the residual limb (RL) for prosthetic
fitting.

Rehabilitation was structured across pre-prosthetic and prosthetic training phases. In the early phase,
management transitioned from traditional acute soft-tissue protocols to the updated PEACE and LOVE
protocol, which emphasizes active recovery, optimal loading, and tissue repair. Desensitization
techniques played a critical role in alleviating hyperesthesia and reducing phantom limb pain, allowing
the patient to tolerate compression wrapping and socket fitment within 4 weeks.

Strengthening was systematically prescribed using the DeLorme principle, focusing heavily on the hip
abductors, hip extensors, and core stabilizers to optimize pelvic alignment and minimize gait energy
expenditure. Gait retraining deconstructed the gait cycle into component tasks—including weight
transfer, Center of Gravity (COG) shifts, and single-leg balance drills.

Objective functional outcomes measured via the Amputee Mobility Predictor (AMP) demonstrated
significant functional gains, elevating the patient to a K2 functional level (capable of low-level
environmental barrier traversal). This success highlights the effectiveness of an early, multidisciplinary
approach spanning surgical revision through structured physical therapy.

Patient Perspective

"The structured physiotherapy program gave me back my mobility and confidence. Learning how to
manage my residual limb pain and walk with the prosthesis allowed me to regain my independence in
daily activities. "

6. Declarations:

1. Informed Consent: Written informed consent was obtained from the patient for publication of
this case report and all accompanying anonymized images.

2. Ethical Approval: The study protocol was formally reviewed and approved by the Institutional
Ethics Committee of Dr. Ulhas Patil College of Physiotherapy, Jalgaon. Ethical oversight was
maintained by this institution as all primary physical evaluations, definitive secondary surgical
recovery, and long-term physical therapy interventions were conducted at its affiliated tertiary
teaching hospital.

3. Contflict of Interest: The authors declare no competing interests.

4. Data Availability: Clinical data and evaluation records are available from the corresponding
author upon reasonable request.
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FIGURE 1: Initial radiographic view showing a distal femur fracture and a Grade 3B open proximal
tibia and fibula fracture

FIGURE 2: Patient undergoing progressive prosthetic gait training using a walker under physical
therapist supervision
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