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Abstract 

Background: Total knee replacement is one of the most commonly performed orthopedic procedures 

for advanced knee osteoarthritis and other disabling degenerative conditions. Although surgery corrects 

joint alignment and relieves pain, meaningful recovery depends heavily on postoperative rehabilitation. 

One of the most clinically important issues in rehabilitation is the timing of weight bearing. Early weight 

bearing is frequently promoted to improve muscle activation, gait retraining, circulation, confidence, and 

functional mobility, whereas delayed weight bearing is still used in some situations because of pain, 

apprehension, weakness, or concern about overloading the operated limb. The influence of these two 

approaches on day-to-day functional recovery remains highly relevant in clinical practice. 

Presentation of a Case: This case study presents a 64-year-old female patient who underwent right total 

knee replacement for end-stage osteoarthritis. In the immediate postoperative phase, the patient 

displayed severe pain-related apprehension, poor quadriceps control, guarded mobility, and reluctance to 

load the operated limb. Her rehabilitation progression allowed observation of the effect of early 

supervised protected weight bearingcompared witha delayed loading tendency caused by fear and 

functional hesitation. 

Intervention: A structured phase-wise physiotherapy protocol wasimplemented for 12 weeks. The 

program included pain and edema control, gentle range-of-motion exercises, quadriceps facilitation, gait 

training, progressive weight-shift activities, balance work, transfer training, strengthening, stair practice, 

and functional task retraining. 

Outcome Measure: Pain was measured using the Numerical PainRating Scale, knee range of motion 

was measured by goniometry, muscle strength was assessed using Manual Muscle Testing, and 

functional performance was assessed through standing tolerance, walking ability, transfer independence, 

stair negotiation, and return to daily activities. 

Result: The patient showed better progression after introduction of early protected weight bearing under 

supervision. Improvement wasseen in painduring functionaltasks, knee motion, quadricepsactivation, 

stance stability, gait symmetry, confidenceinwalking, andindependence in activities of daily living. 

Delayed loading behavior was associated with continued guarding, asymmetrical gait, and slower 

functional improvement. 

Conclusion: This case study supports the clinicalvalue of early, supervised, andpatient-specific weight 
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bearing after total knee replacement. When combined with structured physiotherapy, early protected 

loading may improve functional recovery more effectively than unnecessary delay in limb loading. 

 

Keywords: Total knee replacement, early weight bearing, delayed weight bearing, postoperative 

rehabilitation, physiotherapy, gait training, functional recovery, kneearthroplasty 

 

Background 

Total knee replacement is widely recognized as an effective surgical intervention for patients with 

advanced knee osteoarthritis, severe pain, progressive deformity, and substantial loss of mobility. 

However, postoperative recovery after total knee replacement is not determined by surgery alone. 

Patients commonly experience joint pain, swelling, reduced knee range of motion, marked quadriceps 

inhibition, impaired balance, fear of movement, and loss of confidence duringstanding and walking. 

These earlylimitationscansubstantiallyaffect overall recovery trajectory, especially in older adults who 

already have reduced mobility beforesurgery. 

Rehabilitation therefore plays a central role in converting surgical correction into practical improvement 

in function. Physiotherapy after total knee replacement generally focuses on edema control, pain 

reduction, restoration of knee extension and flexion, reactivation of the quadriceps mechanism, 

normalization of gait, re-establishment of functional transfers, and recovery of independence in daily 

life. Among these priorities, weight-bearing progression is one of the most debated and clinically 

meaningful components. The timing of weight bearing can influence the patient’s ability to stand, walk, 

negotiate stairs, and regain trust in theoperated limb. 

Early weight bearing is generally understood as allowing the patient to place clinically appropriate load 

through the operated lower limb in the immediate or early postoperativeperiod, usually with external 

support and close supervision. This strategy may facilitate proprioceptive input, support muscle 

recruitment, improve circulation, reduce complicationsof prolonged immobility, and help restore a more 

symmetrical gait pattern. In addition, early loading often promotes psychological confidence and 

decreases fear avoidance. The patient learns that the limb is capable of accepting load safely, which may 

accelerate independence. 

Delayed weight bearing, bycontrast, maybe chosenwhenthe patient hashighpainlevels, poor balance, 

significant anxiety, severe quadricepslag, orwhen there isconservative concern about loadingtolerance. 

While cautionis justifiedin selectedclinicalsituations,prolongedoff-loading or avoidance of weight 

bearing may reinforce guarded movement, delayed gait retraining, reduced stance time on the operated 

side, muscular deconditioning, and dependency in transfers. For many patients, the difference between 

early and delayed weight bearing can shape not only physical recovery but also emotional readiness to 

move. 

This case study examines the effect of early weight bearing and delayed weight-bearing behavior on 

postoperative functional recovery after total knee replacement in a single patient managed through a 

structured physiotherapy program. The emphasis is placed on clinically meaningful outcomes such as 

pain during function, knee mobility, muscle performance, standing tolerance, gait symmetry, transfer 

ability, stair negotiation, and independence inroutine activities. 

Epidemiology: Knee osteoarthritis is among the leading causes of locomotor disability in older adults, 

and total knee replacement is one of the most frequently performed reconstructive procedures for 

advanced degenerative knee disease. 
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Prevalence: Postoperative functional impairments such as pain, stiffness, extensor lag, reduced walking 

tolerance, and fear of loading are common during the early rehabilitation period after total knee 

replacement. 

Scope of the study: The purpose of this study is to evaluate the influence of early weightbearing and 

delayed weight bearing on pain, knee range of motion, strength, gait, and overall functional recovery 

following total knee replacement. 

 

Clinicalpresentation 

Patientdata 

The patient was a 64-year-old female homemaker with a long history of progressive right knee pain, 

stiffness, difficultyin walking, and marked limitationin routine household work. She had been diagnosed 

with bilateral knee osteoarthritis several years earlier, but symptoms were significantly more severe on 

the right side. Her complaints included pain during standing, reduced walking distance, inability to 

squat, difficulty climbing stairs, painful sit-to-stand transfer, and disturbed sleep due to knee discomfort. 

Conservative management had included analgesic medication, intermittent use of hot fomentation, 

activity modification, and exercise-based physiotherapy. Despite this, the patient continued to report 

worsening pain and substantial loss of mobility. Radiographic examination confirmed advanced 

degenerative changes in the right knee, including joint-space narrowing, osteophyte formation, varus 

alignment, and articular degeneration, after which right total knee replacement was advised. 

Thepatient underwent right unilateralcementedtotalkneereplacement under spinal anesthesia. The 

surgery wasuneventful, and immediatepostoperative medical monitoring remained stable. On 

postoperative day one, the patient demonstrated significant fear of moving the operated limb. She was 

reluctant to stand, reported pain during knee movement, and showed poor confidence in accepting 

weight through the operated lower extremity. Family members also expressed concern that early loading 

might worsen pain. Clinical reassessment, however, showed stable surgical status, making supervised 

early protected weight bearing appropriate within the physiotherapy plan. 

The patient was then enrolled in a structured rehabilitation program extending over 12 weeks. Functional 

recovery was observed throughout the progression from guarded delayed loading tendency to purposeful 

early protected weight-bearing training with assistive support. 

 

ClinicalExaminationandFindings 

Generalobservation: 

 Thepatientwasconscious,oriented,cooperative,andmedicallystableatthetimeof physiotherapy 

assessment. 

 Sherequiredassistanceforbedmobilityandsit-to-standinthefirstpostoperativesessions. 

 Therightlowerlimbwasmaintainedinaguardedposturewithslightkneeflexionand visible apprehension 

during handling. 

 Vitalsignsremainedstablethroughoutthe evaluation. 

LocalExamination(RightKnee) 

 Post-operativecondition:Surgicalwoundprogressedsatisfactorilywithnoevidenceof infection. 

 Skin: Mildpostoperative warmth andperi-incisionalsensitivity werepresent in theearly phase. 

 Edema:Moderatediffuseswellingaroundthekneejoint,particularlyperi-patellarand supra-patellar 

regions. 
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 Tenderness:Presentovertheanteriorkneeandaroundtheoperativesite. 

 Deformity:Preoperativedeformitycorrectedaftersurgery;postoperativealignment satisfactory. 

 Muscleactivation:Markedquadricepsinhibitionwithdifficultyinactivekneecontrol. 

 Gaitstatus: Unabletoambulateindependentlyduringinitialassessment. 

 

Table 1:Range ofMotion(ROM)–RightKnee 

Movement NormalROM Pre-Rehabilitation 

Flexion 0–135° 0–45° 

Extension 0° −12°extensionlag 

FunctionalArc — SeverelyRestricted 

 

Table2:MuscleTone Assessment–RightLowerLimb 

MuscleGroup MuscleToneGrade Description 

Quadriceps 0 Normaltonebutpooractivation 

Hamstrings 1 Mildprotectivetightness 

CalfMuscles 0 Normaltone 

 

Table3:Muscle StrengthAssessment–RightLowerLimb(MMT) 

MuscleGroup Pre-Rehabilitation 

Quadriceps Grade2/5 

Hamstrings Grade3/5 

Hip Abductors Grade3/5 

AnkleDorsiflexors Grade 4/5 

FunctionalWeight Acceptance Poor 

 

Table4:PainAssessment–NPRSScale 

Activity Pre-Rehabilitation 

AtRest 4/10 

DuringKneeMovement 8/10 

DuringStanding/WeightBearing 9/10 

DuringFunctionalUse 8/10 

 

UNIQUNESSOFTHESTUDY 

This case study is unique in that it focuses specifically on the functional consequences of early protected 

weight bearing compared with delayed weight-bearing behavior after total knee replacement. Rather 

than restricting analysis to pain or range of motion alone, the report emphasizespractical 

recoveryindicatorssuch astransfer independence, confidence instanding, gait symmetry, stair 

performance, and return to household mobility. The case providesclinically useful insight for 

physiotherapists working in orthopedic rehabilitation. 

InvestigationsandFindings–RightKnee 

InvestigationsandFindings 

Investigation Time Findings 
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X-rayAP&Lateral View Pre-operative Advancedosteoarthriticchangeswithjointspace 

narrowing, osteophytes, varus deformity 

X-rayAP&Lateral View Post-operative Prosthesis in situ, satisfactory alignment, no 

immediate complication 

Hemoglobin Post-operative Mildexpectedpostoperativereduction 

WoundInspection Day3onward Healthyhealing,nodischarge 

FunctionalReassessment Week1 Betterconfidencewithsupervisedearlyprotected 

loading than with avoidance of loading 

 

Physiotherapymanagement 

The physiotherapy program was designed to reduce pain and edema, improve knee range of motion, 

activatequadricepsfunction, facilitate safe earlyambulation, and restoreindependence in daily activities. 

The rehabilitation was planned in progressive phases. 

 

PhaseI:ProtectionandpainreliefPhase(Week0–2) 

Aims 

 Reducepainand edema 

 Preventpostoperativecomplications 

 Promotesafeearlymobility 

 Initiatequadricepsactivation 

 Beginprotectedweightbearingastolerated 

Interventions 

 Anklepumpsandbreathingexercises 

 Cryotherapyandlimbelevation 

 Staticquadriceps,hamstring,andglutealsetting 

 Gentleheelslideswithintolerance 

 Assistedkneeextensionpositioning 

 Bedmobilityandtransfertraining 

 Sit-to-standtrainingwithwalkersupport 

 Earlyprotectedweightbearingundersupervision 

 Patientandfamilyeducationregardingsafelimbloading 

 

PhaseII:Mobilityandcontrolledweight-acceptancePhase(Week2–4) 

Aims 

 Improvekneeflexionandextension 

 Enhancestandingconfidence 

 Normalizeweightacceptance 

 Reducegaitasymmetry 

Interventions 

 Active-assistedandactivekneeROMexercises 

 Patellarmobilization 

 Terminalkneeextension facilitation 

 Straightlegraiseprogressionastolerated 
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 Walker-assistedambulationtraining 

 Supportedstandingweightshifts 

 Minimarchingandstancecontrolactivities 

 Continuedpainandedemamanagement 

 Educationtoreduceunnecessaryoff-loading 

 

PhaseIII:StrengtheningandfunctionalgaitPhase(Week4–8) 

Aims 

 Increasemusclestrength 

 Progresstowardfullerweight bearing 

 Improvedynamicbalance 

 Restorefunctionalambulation 

Interventions 

 Progressiveresistedquadricepsexercises 

 Short-arcandlong-arckneeexercises 

 Repeatedsit-to-standpractice 

 Minisquatswithintolerance 

 Supportedheelraises 

 Step-upandstep-downtraining 

 Gaittrainingwithlessupper-limbdependence 

 Balanceandenduranceactivities 

 Walkingdistanceprogression 

 

PhaseIV:AdvancedfunctionaltrainingPhase(Week8–12) 

Aims 

 Restorenear-independentgait 

 Improveenduranceand confidence 

 Supporthouseholdandcommunitymobility 

 Optimizelong-termfunction 

Interventions 

 Advancedgaitpracticewithminimalaid 

 Stairnegotiationtraining 

 Chair-risepracticewithouthandsupportastolerated 

 Closed-chainstrengthening 

 Proprioceptiveretraining 

 Householdtasksimulation 

 Outdoorwalkingprogression 

 Homeexerciseadvancementandlong-termjointprotectioneducation 

Goals 

Short-TermGoals 

1. Toreducepostoperativepainandswellingaroundtheoperatedknee. 

2. Toimproveconfidenceinsupportedstandingandtransferperformance. 

3. Toinitiateearlyprotectedweightbearingsafelyandeffectively. 
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4. Topreventquadricepsshut-downand extensionlag. 

5. Toincreasekneeflexionandimproveterminalextension. 

6. Toreducedependenceduringbed mobility,sit-to-stand,andtoilettransfer. 

7. Toeducatethepatientandfamilyregardingthebenefitsofsafeearlymobilization. 

Long-TermGoals 

1. Toachievefunctionalkneerangeofmotionrequiredforwalking,sitting,andstairclimbing. 

2. Torestorequadricepsandlower-limbstrengthtoanearfunctionallevel. 

3. Tonormalizegaitpatternwithimprovedstancetimeontheoperatedlimb. 

4. Toachieveindependentambulationwithorwithoutminimalaid. 

5. Toenablestairclimbingwithbettercontrolandconfidence. 

6. Toimprovebalance,endurance,andwalkingdistance. 

7. Torestoreindependenceinactivitiesofdailyliving. 

8. Toreducelong-termriskofstiffness,persistentlimp,andavoidantloadingbehavior. 

 

Results 

Following structured physiotherapy, the patient showed measurable improvement in pain, knee range 

ofmotion, muscle strength, weight acceptance, gait quality, and functional independence. The most 

noticeable gains were observed after supervised early protected weight-bearing progression was 

consistently reinforced. 

 

Table 1:Range ofMotion(ROM)–RightKnee 

Movement NormalROM Pre-Rehabilitation Post-Rehabilitation 

Flexion 0–135° 0–45° 0–115° 

Extension 0° −12° −2° 

FunctionalArc — SeverelyRestricted MarkedlyImproved 

 

Table2:MuscleTone Assessment–RightLowerLimb 

MuscleGroup MuscleToneGrade Description 

Quadriceps 0 Normaltonewithimprovedactivation 

Hamstrings 0–1 Minimalresidualprotectivetightness 

CalfMuscles 0 Normaltone 

 

Table3:Muscle StrengthAssessment–RightLowerLimb(MMT) 

MuscleGroup Pre-Rehabilitation Post-Rehabilitation 

Quadriceps Grade2/5 Grade4/5 

Hamstrings Grade3/5 Grade4/5 

HipAbductors Grade3/5 Grade4+/5 

AnkleDorsiflexors Grade4/5 Grade5/5 
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FunctionalWeight Acceptance Poor Good 

 

Table4:PainAssessment–NPRSScale 

Activity Pre-Rehabilitation Post-Rehabilitation 

AtRest 4/10 1/10 

DuringKneeMovement 8/10 3/10 

DuringStanding/WeightBearing 9/10 3/10 

DuringFunctionalUse 8/10 2/10 

 

FunctionalImprovementsObserved 

 Bedmobilitybecameindependent. 

 Sit-to-standimprovedfromassistedperformancetoindependentperformance. 

 Ambulationprogressedfromwalker-dependentguardedgaittofunctionalwalkingwith minimal support. 

 Stairclimbingimprovedfrominabilitytosupervisedfunctionalnegotiation. 

 Fearofloadingreducedsubstantially. 

 Standingtoleranceandhouseholdmobilityimprovedsignificantly. 

 

Outcome Measures 

Pain:NumericalPainRatingScale(NPRS). 

RangeofMotion:Goniometricassessmentofkneeflexionandextension. Muscle Strength: Manual Muscle 

Testing (MMT). 

FunctionalRecovery:Gaitquality,transferindependence,stair climbing,standingtolerance, and daily 

activity performance. 

 

Discussion 

The present case demonstrates that the timing of postoperative weight bearing can have a substantial 

effect on functional recovery after total knee replacement. In the earliest rehabilitation sessions, the 

patient showed marked fear of movement, pain-related guarding, poor quadriceps activation, and a 

strong tendencytoavoidloadingthe operated limb. Although such behavior is common after knee 

arthroplasty, prolonged delay in weight acceptance can impair recovery by reinforcing asymmetrical 

movement patterns and functional dependency. 

One oftheclearesteffectsobserved inthiscase wasthe relationshipbetweenweight acceptance and 

quadriceps activation. The patient initially had difficulty recruiting the quadriceps effectively and 

displayed poor knee control in standing. As supervised early protected weight 

bearingwasintroduced,sensoryfeedbackandtask-specificdemandontheoperatedlimb appeared to facilitate 

better extensor activation. This in turn improved transfer ability, stance stability, and confidence during 

gait practice. 

Gait recovery also appeared strongly influenced bythe progression of limb loading. During the delayed-

loadingtendency, thepatient placed minimalloadthroughthe operatedlimb, shortened stance duration on 

the right side, relied excessively on upper-limb support through the walker, and walked with a guarded 

pattern. With repeated supervised exposure to safe loading, gait gradually became more symmetrical, 

step progression improved, and walking confidence increased. These changes are clinicallyimportant 

because gait symmetry afterTKR contributes directly to endurance, independence, and long-term 

http://www.ijfmr.com/


 

International Journal for Multidisciplinary Research (IJFMR) 
 

E-ISSN: 2582-2160   ●   Website: www.ijfmr.com       ●   Email: editor@ijfmr.com 

 

IJFMR260381020 Volume 8, Issue 3, May-June 2026 9 

 

mobility quality. 

Pain reduction in thiscase did not depend on avoidance of movement or prolonged unloading. Instead, 

pain improved asthe patient became more mobile, more confident, and more efficient in performing 

functional activities. This supports the practical rehabilitation principle that carefully graded activitycan 

reduce pain-related guarding and help preventthe vicious cycle of immobility, stiffness, weakness, and 

fear. Early loading was not used recklessly; rather, it was implemented in acontrolled and patient-

specific manner with appropriateassistive support and close monitoring. 

Range-of-motion gains were also supported by functional loading. While heel slides, extension 

positioning, and patellar mobilization contributed toknee mobility, standing and walking tasks helped the 

patient integrate these gains into meaningful movement. Functional weight acceptance encouraged the 

use of terminal knee control during stance and promoted more natural flexion during stepping and 

transfers. In this way, early weight bearing supported both isolated impairment-level recovery and 

whole-task performance. 

Another important finding was the influence of early loading on psychological readiness. The patient 

and family initially feared that weight bearing would cause harm. However, repeated safe practice 

helped replace fear with confidence. This is especially relevant in older adults, where fear of falling or 

fear of pain can delay mobility more than tissue limitation alone. Supervised early weight bearing 

therefore appears to have both biomechanical and behavioral advantages. 

Overall, this case suggests that early protected weight bearing, when matched to surgical stability and 

patient tolerance, may provide superior functional outcomes compared with unnecessarily delayed 

loading. The most effective results were seen when early loading was combined with a structured 

physiotherapy program including strength training, transfer retraining, gait correction, balance practice, 

and progressive functional tasks. 

 

LimitationsoftheStudy 

 Thisisa single-patient case study, so the findingscannot be generalizedtoall patientsafter total knee 

replacement. 

 Thereportdoesnotincludearandomizedcomparisongroup. 

 StandardizedoutcometoolssuchasWOMAC,KOOS,orTUGwerenotformally documented in this 

version. 

 Theobservedeffectreflectsbothphysicalandpsychologicalresponsestorehabilitation. 

 Long-termfollow-upbeyond 12weekswasnotincluded. 

 

Conclusion 

In this case study, early protected weight bearing after total knee replacement produced better functional 

recovery than delayed or avoidant weight-bearing behavior. The patientdemonstrated improvement in 

pain, knee range of motion, quadriceps activation, transferability, gait quality, standing tolerance, stair 

negotiation, and independence in daily activities. Delayed loading appeared to prolong guarding, fear, 

and functional dependency, whereas supervised early loading promoted confidence and more efficient 

recovery. The findingssupport the importance of structured physiotherapy, patient education, and 

clinicallyappropriate early mobilization in the postoperative management of total knee replacement. 

 

FutureScopeoftheStudy 
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Future studies should include larger comparative samples and use standardized functional outcome 

measures such as WOMAC, KOOS, Timed Up and Go, six-minute walk test, andstair-climbing tests. 

Long-term follow-up is needed to examine whether early weight-bearing progression also improves 

community mobility, gait symmetry, confidence, and long-term quality of life after total knee 

replacement. Further research may also evaluate the combined effect of pain education, fear-avoidance 

counseling, balance deficits, obesity, and quadriceps weakness on postoperative weight-bearing 

progression. 
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