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INTRODUCTION 

The knee joint is frequently injured in road traffic accident 

(RTA), with a large and increasing number of tears of the 

PCL and peripheral ligaments.1 Although isolated PCL 

tear without associated knee ligament injury are less 

widespread, acute PCL injuries have been estimated to 

account for 1-44% of total acute knee injuries.2 In India, 

PCL injuries account for 3-4% of all knee injuries and 38-

40% of acute traumatic knee hemarthrosis, depending on 

the research location and demographic.3 The most frequent 

and stressed of these is postoperative stiffness, the causes 

of which are varied and complex. Beyond the well- known 

and well-described intra-articular (intra-articular lump 

restricts both extension and flexion of the knee) and extra-

articular causes of postoperative stiffness, the present 

study introduces the conception of a post-traumatic central 

kickback motor inhibition medium called arthrogenic 

muscle inhibition (AMI), which contributes vastly to 

postoperative stiffness. AMI is frequently encountered in 

knee sprains, where neural inhibition produces quadriceps 

activation failure, which is infrequently accompanied by 

extension deficit. 
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ABSTRACT 

 

Injuries to the posterior cruciate ligament (PCL) are less common than injuries to the anterior cruciate ligament (ACL), 

but they make the knee much less stable and functional. Post-operative complications such as stiffness, muscle 

inhibition, and gait dysfunction often require an intensive and structured rehabilitation program. This case study 

highlights the role of comprehensive physiotherapy following delayed PCL reconstruction and medial meniscus repair. 

A 32-year-old male was done with imaging after his motorcycle accident, it revealed that a near-complete PCL tear, 

medial meniscus tear. He underwent arthroscopic PCL reconstruction and meniscus repair followed by 3 months 

immobilized in a brace at 30-degree flexion. After that the patient came with a complaint of a swelling, reduced range 

of motion (ROM), muscle wasting, inability to flex or extend his left knee. The patient went through a 12-week rehab 

program that included manual therapy, electrotherapy (faradic and Russian current), progressive strength training, gait 

training, and cryotherapy. Significant improvements were recorded over 12 weeks: pain reduced from 8/10 to 2/10 

numerical pain rating scale (NPRS), active knee flexion improved from 40° to 128°, extensor lag resolved from 27° to 

0°, and IKDC score increased from 40.2%/100% to 85.1%/100%. Muscle strength across the quadriceps, hamstrings, 

and gluteal muscles also showed notable gains while achieving all the short- and long-term goals. This case illustrates 

the importance of delayed referral, week-wise rehabilitation, and individualized physiotherapy for optimal recovery 

following PCL reconstruction. The integration of neuromuscular stimulation, targeted strengthening, and functional re-

training proved effective in restoring joint mechanics and return to daily activities. Delayed mobilization and 

immobilization complications underscore the need for timely, evidence-based rehabilitation protocols. 
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Motor inhibition of the quadriceps and vastus medialis 

oblique, in particular, is caused by arthrogenic inhibition, 

which may be associated with hamstring kickback 

hypertonia, causing flexion contracture and therefore 

severe biomechanical impairment in the knee. Similar to 

ACL, PCL has a dual role in knee joint stability. The PCL's 

main mechanical function is to prevent the tibia from 

moving too far posteriorly relative to the femur. Its role in 

the nervous system is to send information about the 

location and movement of joints to the central nervous 

system. Together, both roles function in controlling 

normal knee arthrokinematics.1 Instability and persistent 

pain are common side effects after PCL restoration, even 

with positive functional outcomes. Common post-

operative issues include pain, edema, limited mobility, 

fatigue of the muscles, joint laxity, and compromised 

proprioception. Quadriceps atrophy is a major concern, 

requiring immediate isometric exercises to prevent it. Pain 

and swelling further inhibit quadriceps activation. 

The goal of rehabilitation for PCL injuries is to strengthen 

the quadriceps muscles to offset the stress of the 

hamstrings and gravity, which push the tibia posteriorly.4 

For PCL reconstruction (PCL-R), rehabilitation is just as 

important as surgery. In addition to safeguarding the 

surgical result, it attempts to regain the proprioception, 

coordination, and physical conditioning that were lost as a 

result of the injury. For young, active people hoping to 

resume high-level activities or sports, PCL rehabilitation 

is particularly important. Quadriceps strengthening, 

gluteal muscles strengthening, gait training, lumbar 

stability, and general lower limb alignment should all be 

prioritized in the rehabilitation regimen for PCL injuries. 

Although weight-bearing, ROM, and the start of exercise 

are all guided by defined procedures, current research 

indicates that post-treatment methods for PCL-R vary 

greatly. This indicates a need for more customized 

approaches in clinical practice and draws attention to the 

absence of universal standards.5 

CASE REPORT 

A 32-year-old man has been having discomfort, swelling, 

and trouble bending or straightening his left knee for a long 

time. He also has trouble walking, standing, and climbing 

stairs after having surgery to repair his medial meniscus 

and PCL. He has been wearing a brace for three months at 

a 30-degree angle. MRI revealed near-total PCL tear, a 

complete medial meniscus tear with a flipped fragment, 

and suprapatellar bursal effusion. Primary physiotherapy 

goals were to reduce swelling, reduce joint stiffness, 

increase ROM in the left lower limb, improve muscle 

strength, achieve pain-free walking without limping, and 

help him to return to work, which involves sitting, 

standing, walking, and stair climbing. 

Examination-test and measures 

At the time of the initial assessment, the patient reported 

significant pain in the left knee, which had been 

progressively affecting daily and occupational activities. 

Pain intensity was recorded using the NPRS-a valid and 

reliable measure of pain severity.6 The patient rated the 

pain as 8/10 during activity and 5/10 at rest, describing it 

as severe and often accompanied by a catching sensation 

within the left knee joint. The pain significantly limited 

activities such as changing position in bed, walking, stair 

climbing, using public transport, riding a bike. 

To assess symptom severity and functional limitations, the 

international knee documentation committee (IKDC) 

questionnaire was administered. This standardized tool is 

effective for evaluating a wide spectrum of knee-related 

disorders and their impact on daily life.7 A thorough 

musculoskeletal examination was conducted. The right 

lower extremity was used as a baseline for comparison in 

evaluating the left side for muscle strength, flexibility, 

sensory integrity, and tenderness on palpation. 

The ROM in the left knee was assessed using a 

goniometer, following standardized procedures by Cynthia 

C. Norkin.8 The patient initially exhibited a marked 

limitation in both active and passive ROM, which showed 

gradual improvement with intervention. Muscle strength 

was evaluated using Kendall’s manual muscle testing 

(MMT) scale (0-5).9 Results indicated reduced strength in 

the left lower extremity compared to the right.  Palpation 

showed that the region around the patellar tendon was 

painful. Limb girth measurements were taken using a 

measuring tape, which is known for its strong reliability 

and validity in clinical settings.10 Findings showed 

swelling over the suprapatellar and infrapatellar regions, 

along with muscle wasting in the left quadriceps and calf 

when compared to unaffected limb. Overall, assessment 

indicated that patient’s knee pain and functional 

impairment were significantly affecting quality of life and 

necessitated focused therapeutic intervention (Table 1). 

Clinical impression 

Evaluation, diagnosis and prognosis 

Patient required to participate in competent physiotherapy 

techniques after initial clinical impression was confirmed 

based on the results of initial evaluation. The patient had 

significant deficits in tissue extensibility, ROM, 

flexibility, strength in the left lower extremities, and gait. 

Prognosis/improvement in scores of outcome measures 

shows that the patient's tolerance for ADLs, such as 

walking, bending, and squatting, was diminished despite 

these anatomical and functional constraints. A case report 

on conservatively managed rehabilitation after a PCL, 

medial meniscus repair. The patient remained suitable for 

this case study in terms of clothing, personal care 

activities, transfers, and job-related responsibilities. The 

patient's initial physical therapy diagnosis was difficulty 

walking, and the medical diagnosis was PCL and medial 

meniscus repair. The stair climbing, kneeling and squatting 

for work, dependable family, and strong encouragement to 

resume work and improve ADL tolerance, prognosis was 
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considered excellent. A functional daily assessment and 

the patient's subjective comments were documented at 

every therapy session. Progress reports were completed 

every week. Physical therapist’s updated evaluations of 

patients NPRS, IKDC, ROM, muscle strength, limb girth 

were included in these reports 6 sessions a week for twelve 

weeks was scheduled frequency of therapy. Left exercise 

selection to activate the muscle, to increase muscle strength 

around the joint, to decrease swelling around the joint, to 

keep optimal loading over the joint. Left lower extremity 

was trained by combining electrotherapy, manual therapy 

and supervised functional exercises to improve ROM and 

muscle strength of left lower extremity, and to improve 

tolerance to ADLs. There is comprehensive collection of 

both short-and long-term goals in (Table 2). 

Procedure interventions 

The patient received manual therapy during a 60-minute 

physical therapy session, six times per week for twelve 

weeks, and actively participated in therapeutic activities 

and exercises. Each session began with a personal 

assessment of the patient's response to the previous 

treatment and any improvements observed since the last 

therapy session. The patient deficiencies in knee terminal 

extension, knee flexion, strength and motor control were 

treated using therapeutic exercises and therapeutic 

activities. The patient underwent manual treatment such as 

passive mobilization and ROM exercise for left knee joint, 

faradic current for quads to manage the swelling and 

activation of muscles, Posterior leg corner activation to 

reduce posterior capsule shortening, left knee flexion 

performed in prone, Russian current to increase bulk of 

quadriceps muscle, gluteus medius and maximus 

strengthening, To enhance strength recovery and reduce 

knee stiffness, prone quads strengthening, dynamic quads 

was given. Bridging, sit to stand, co-contraction of quads, 

wall sitting along with dorsiflexion and plantarflexion, 

jumping sideways and backwards, sit to stand with stepper, 

gait training. To include aerobic exercise in the patient's 

treatment plan while considering his weight-bearing 

status, he was encouraged to walk at a comfortable pace 

for 20-30 minutes or until pain limited his activity. To 

address patient’s quadriceps weakness and motor control 

issues, electrical stimulation was applied with an on-off 

time of 10”:10”, while patient performed short arc quads.11 

For a comprehensive list of exercises (Table 3). Research 

indicates that individuals who combine cryotherapy with 

exercise achieve greater strength gains than those who use 

either therapy alone. To help alleviate pain and 

inflammation, patient received cold pack therapy at end of 

each session, specifically applied to left knee joint. 

Outcomes 

Throughout the course of treatment, patient demonstrated 

improvements in ambulation, functional mobility, overall 

lower limb strength, left knee ROM. These improvements 

are seen in official objective evaluations and an improved 

international knee disability score. These improvements 

are seen in official objective evaluations and an improved 

international knee disability score. His IKDC was 

40.2%/100% [35/87] at time of an initial evaluation and 

85.1/100% [74/87] following twelve weeks of treatment. 

An improvement in AROM was observed as left knee 

extension rise from 40 degree of incomplete extension to 0 

degree of full extension and left active knee flexion 

increased from 40-128. Hamstring strength increased from 

2-to 4+, gluteal strength increased from 3-5, and left 

quadriceps strength increased from 3-at initial test to 4+. 

All of patient’s long-term goals was fully achieved, and all 

of his short-term goals from initial assessment fulfilled 

(Table 2) Patient got ongoing care and professional 

physical therapy techniques over 12 weeks covered by this 

case study, more treatment sessions utilized to reduce 

swelling, to improve ROM, strength growth, improve gait 

training, ADL independence and ultimately, going back to 

his manual labour work (Table 1). 

Table 1: Prognosis/improvement in the score of outcome measures. 

Outcome measures Base line After 4 weeks After 8 weeks After 12 weeks 

Pain (on NPRS) 

On rest 5/10 3/10 1\10 0/10 

On movement 8/10 6/10 4/10 2/10 

Limb girth 

Suprapatellar 42.8 40 40 39 

Joint line 39.3 38 37 36.5 

Infrapatellar 37.2 37 37 36 

Active knee flexion ROM 40 90 115 128 

Extension lag 27 12 5 0 

MMT 

Quadriceps 3- 3+ 4 4+ 

Hamstring 2- 3 4 4 

Gluteus medius 3 4 4 5 

Gluteus maximus 3 4 4+ 5 

Gastrocnemius 3 4 4+ 5 

Soleus 3 4 4+ 5 

IKDC  40.2% 67% 85.1% 
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Table 2: Short- and long-term goals. 

Short term goals (2 to 6weeks) Long term goals (8 to 12 weeks) 

The patient will typically be able to perform self-care 

and dressing activities with less discomfort or difficulty 

in order to become independent with these 

responsibilities.  

Reduce pain and swelling [2-4 weeks]. The ideal is to 

bring the case's NPRS to 3/10 at rest and 6/10 during 

movement. 

The patient must be able to climb and descend 10 to 15 

flights of stairs in a reciprocal pattern in order to use stairs 

at home and at work.  

The patient will increase the ROM of knee flexion and 

extension, muscle strength of lower extremity muscles, 

proprioception, and dynamic stability to facilitate return to 

prior level of function. 

Full passive and active ROM, to achieve knee flexion 

[≥120 degree] and controlled extension within limits 

The patient can return to their prior level of function while 

continuing to increase their strength and ROM with a 

comprehensive at-home exercise program. 

The patient will be able to walk with full weight 

bearing and strengthening of quadriceps, hamstrings, 

gluteus medius, gluteus maximus, and calf in order to 

achieve a strength of 3/5 or 4/5 for all muscles. 

 

Table 3: Rehabilitation protocol. 

Physical therapy 

intervention 
Week 1-2 Week 3-4 Week 5-6 Week 7-8 Week 9-11 

Week 12 

onwards 

Isometric 

quadriceps sets 

10-15 repetitions 

[reps] per set, with 3-

5 sets per day 

Same 

continued 

Same 

continued 

Same 

continued 

Same 

continued 

Same 

continued 

Faradic current 

for quadriceps 

Low to moderate 

intensity, surged 

current with 10 sec 

on-time, 30-50 sec 

minutes daily 

Increase 

intensity to 

maximum 

tolerable level 

Per session, 

5-6 

days/week. 

_ _ _ 

Gluteus medius 

and gluteus 

maximus 

strengthening 

exercise 

Side-lying hip 

abduction and 

clamshell exercises, 

begin with 10 to 15 

reps/set, 2 to 3 sets. 

For glute bridges and 

prone hip extension 

exercises, perform 10 

to 15 reps/set, 2 to 3 

sets 

From the 3rd to 

4th week, 

progress the 

exercises by 

increase 

resistance 

Same 

continued 

Same 

continued 

Same 

continued 

Same 

continued 

Hip internal and 

external rotation 

Supine hip rotations, 

10-15 reps, 2-3 sets, -

2×/day 

Added 

resistance 

bands, 15-20 

reps, 3 sets, 

1×/day 

Standing 

with bands, 

15-20 reps, 

3-4 sets, 

weekly 

once 

Continued Continued Continued 

Bridging  

Start with basic glute 

bridges in the bed, 10-

15 reps, 2-3 sets, 1-2 

times/day. 

Progress to 

bridges with 

resistance 

bands 

Advance to 

single-leg 

bridges 

Same 

continued 
Continued 

Same 

continued 

Hamstring stretch 

90-90 

Begin with passive 

90-90 hamstring 

stretch, 2-3 reps per 

leg, once daily. 

Increase hold 

time to 30-45 

seconds, 3-4 

repetitions per 

leg, daily. 

Progress to 

active- 

assisted 

Same 

continued 

Same 

continued 

Same 

continued 

Knee to chest with 

Thera band 

10-12 reps, 2-3 sets, 

rest 30-45 seconds 

between sets, once 

daily 

Increase 

resistance and 

reps to 15-20 

Progress to 

stronger 

TheraBand 

Progress to 

stronger 

TheraBand 

Same 

continued 

Same 

continued 

Russian current 50-60 mA,10-15 Increased Same Same _ _ 

Continued. 
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Physical therapy 

intervention 
Week 1-2 Week 3-4 Week 5-6 Week 7-8 Week 9-11 

Week 12 

onwards 

contractions/ session, 

daily once. 

intensity to the 

maximum 

tolerance 

continued continued 

Prone PLC 

activation + prone 

flexion 

5 to 7 seconds, 10 to 

15 reps/ set, with 2 to 

3 sets/ once daily 

Gentle active 

knee bending 

(limit to 90°) 

7-10 

seconds 

reps/sets 

Continued Continued Continued 

Dynamic 

quadriceps with 

resistance 

 

10-15 reps 2 to 

3 sets, 3 sec at 

terminal 

extension 

Same 

continued 

Increase 

resistance 
Continued Continued 

Weight-bearing 

Complete 

Non weight bearing 

walker 

Assistance 

Full weight 

bearing braces 

Full weight 

bearing 

with 

limping 

Full weight 

bearing 

with limping 

Normal 

walking 

Normal 

walking 

Co- contraction of 

quads and hams 

for stability of knee 

joint 

 
5-7 seconds 5 

reps 
10 reps 

Same 

continued 

Same 

continued 

Same 

continued 

Wall ankle 

dorsiflexion 
  

60 sec 3 

reps 

once daily 

Same 

continued 

Same 

continued 

Same 

continued 

Static squats, 

kneeling down 
  

1 min hold 

5 reps, 

once daily 

Same 

continued 

Static quads 

progress to 

dorsiflexion 

and plantar-

flexion 

Same 

continued 

Sit to stand, stair 

climbing up and 

down, marching, 

jogging and 

jumping 

 

5 min sit to 

stand done by 

using high 

level of chair, 

Same 

continued 

5 min sit to 

stand from 

low level of 

chair, 

marching 1-2 

sec, stair up 

and down for 

5 min 

Same 

continued 

and jogging 

for 2 min 

Jumping 

sideways, 

front and 

backwards 

Same 

continued 

DISCUSSION 

This case demonstrates the full extent of physiotherapy for 

a 32-year-old man who presented with swelling, pain, 

limited mobility, and functional difficulties after an 

extensive knee injury and posterior surgery. The case 

endured a high- energy trauma performing in ligament 

injury, including near-complete PCL tear and a medium 

meniscus tear and he underwent arthroscopic PCL 

reconstruction and medial meniscus repair. The post-

operative phase was further complicated by 

immobilization in 30° flexion for three months. The 

patient presented with significant suprapatellar bursal 

effusion, extensor lag, and incapability to achieve full 

flexion and terminal extension, greatly affecting daily 

activities and occupational demands. Pain intensity, 

measured using the NPRS, was 8/10 during exertion and 

5/10 at rest, indicating the need for both pain modulation 

and functional restoration. The IKDC score is validated for 

post-surgical knee issues, verified the substantial impact 

on the case’s quality of life and physical function. Simhal 

did a study on “postoperative rehabilitation of PCL 

surgery”, this review reports positive outcomes across 

various studies, with improvements in knee joint function, 

stability and patient reported outcome measure. Notably, 

the IKDC score were frequently used to assess recovery, 

showing consistent improvement over time.12 The 

assessment showed fluid buildup, weakness in the 

quadriceps muscles, reduced strength in the left lower limb 

muscle measured by MMT and significant limits in both 

voluntary and passive movement, especially in bending the 

knee and fully straightening it. The primary physiotherapy 

goals, restoration of ROM, strength recovery, pain-free 

gait and return to functional independence were addressed 

through a multimodal approach. Faradic and Russian 

currents assist with helping the quadriceps grow and get 

stronger. When doing short arc quadriceps strengthening 

exercises (dynamic closures, prone workouts, bridging, 

sit-to-stand, and gluteal activation), electrical stimulation is 

used to promote motor control. To increase functional 

mobility and address limping, gait training is 

recommended. Aerobic exertion through covered walking, 

adapted to the patient’s pain threshold. Cryotherapy help 

speed up muscle healing and keep inflammation in limits. 
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Monitari did a study on “physiotherapy management for 

post reconstruction PCL acute phase: a case study”, this 

study reviews that considerable increase in ROM, muscle 

strength, functional activities by reporting the outcomes 

[NPRS, goniometer, MMT grading].13 According to 

current literature, delayed controlled motion, progressive 

weight-bearing, and muscle strengthening are pivotal for 

restoring common function and precluding long-term 

complications like stiffness and muscle imbalances. 

Progress was covered using objective outgrowth measures. 

The case demonstrated gradational advancements in pain 

situations, limb circumference (indicating reduced 

effusion), ROM, and muscle strength over the 12 weeks 

intervention period. This confirms the effectiveness of 

combining electrotherapy, manual mobilization, and 

supervised functional exercises in recovering function 

after complex knee surgeries. The use of both case-

reported and clinician-assessed tools assured a holistic 

view of recovery. Importantly, the part of patient 

compliance and early referral to activity cannot be 

exaggerated. Delay in mobilization, as seen in this case due 

to prolonged bracing, can contribute to common 

adhesions, muscle atrophy, and delayed return to function. 

thus, personalized, phase- wise rehabilitation acclimatized 

to surgical protocols and patient tolerance is essential for 

optimal issues. 

CONCLUSION 

This study highlights the role of structured physiotherapy 

in recovery after delayed PCL surgery with meniscus 

repair. A 12-week program combining electrotherapy, 

manual therapy, strengthening, gait training, and 

cryotherapy resulted in significant improvements in pain, 

mobility, strength, and independence.  Early referral, 

patient compliance, and phase-wise rehabilitation are 

critical to preventing complications and ensuring a return 

to daily and occupations activities, particularly for manual 

labourers. 
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