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ABSTRACT 
Background: Knee stiffness and weakness of quadriceps is common after surgeries around knee and even after total knee 
replacement. Swelling and inflammation in the early phases after surgery may contribute to stiffness and arthrogenic 
muscle inhibition. Aggressive physiotherapy to regain range of motion and early isometric and isotonic exercises are 
indicated for prevention of complications.   

 
Material and method: This were a descriptive, cross-sectional study which included hundred patients (without any limit 
of age range) attending the orthopaedic physical therapy outpatient department of Positron Hospital were selected for this 
study. The subjects were assessed for quadriceps inhibition and knee range of motion. The patients were assessed one 
week, six weeks and 12 weeks post surgery. The patients underwent supervised physiotherapy till 6 weeks and were put 
on home exercise program for next 6 weeks.  
 
Results: The quadriceps inhibition in initial phase was about 25% and quadriceps inhibition in recovery phase remained 
only 5%. There was zero flexion deficit in 30%, 59% and 76% of patients in first week, sixth week and twelfth week 
respectively. Mean of flexion deficit in hundred patients were 15% in first week, 6.5% flexion deficit remained in sixth week 
and only 2.9%flexion deficit left in twelfth week. 
 
Conclusion: Quadriceps inhibition was seen in 25% patients. Quadriceps inhibition was not associated with gender or age. 
There was moderate to strong correlation between flexion deficit and quadriceps inhibition 
 
Keywords: knee stiffness; total knee replacement; isotonic; isometric exercise 
 
INTRODUCTION 
1The knee joint is a complex hinge type and synovial joint that lined by hyaline cartilage connects three bones: 
the femur, tibia and patella and composed of two articulations: the tibiofemoral joint and patellofemoral joint. The knee joint 
is the largest and feasibly the most weight bearing joint in the body. The arrangement of the bones is such that the joint act as 
a fulcrum that express the actions of the flexor and extensor muscles of the knee. The primary extensor of the knee joint 
is quadriceps femoris, assisted commonly known as the quad muscle. Quadriceps muscle is the strongest muscle of the human 
body. It is located in the anterior compartment of the thigh, together with the Sartorius. Quadriceps femoris of four muscle 
bellies; rectus femoris, vastus lateralis, vastus medialis and vastus intermedius. All these four muscles innervated by the 
femoral nerve. 2Total knee arthroplasty (TKA) has manifested to be an exceedingly successful procedure for the relief of 
draining pain associated with degenerative joint disease or trauma or surgery.3Stiffness due to soft tissue tightness and 
intra articular adhesions in extension is most common complication which result in restriction of range of motion of joint 
after trauma or surgery. 4Patients experience persistent weakness and atrophy of the quadriceps muscle after knee injury, 
knee surgery or in patients with knee joint arthritis which is partly caused by an ongoing neural activation deficit of the 
quadriceps, a process known as arthrogenic muscle inhibition (AMI) in the operated leg after surgery. If it does not improve 
then total knee replacement or lower end of femur surgery is indicated. 5Stiffness is the most common complication after 
trauma or surgery and can be reduced by vigorous physiotherapy.6Quadriceps strength and endurance are of vital 
importance for normal knee joint function. Quadriceps strength restoring for normal quadriceps function after knee joint 
injuries is an essential component of rehabilitation. Consequently, 7exercise-based rehabilitation encompassing isometric 
and isotonic exercise of quadriceps and hamstring is common practice after TKR.
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METHODOLOGY 
The study was a cross- sectional study including 100 patients who underwent knee surgery and attended orthopaedic 
physical therapy outpatient department of Positron Hospital were recruited in the study. The patient who underwent 
surgeries for fracture shaft of femur, intercondylar tibial fracture and total knee replacement were included. Fracture shaft 
of femur were managed surgically by an open reduction and internal fixation with closed interlocking nailing, plate and 
screw fixation. Fracture at intercondylar region of tibia managed by an open reduction with plate and screw fixation. The 
subjects were excluded if they had Osteoporosis, bone infections (osteomyelitis), Osteochondritis dissicans (loose bodies), 
traumatic effusion, bone tumors, fractures treated with closed reductions, Chondromalacia patella, traumatic synovitis, 
psychiatric problems and were unwilling to participate. The patients who were willing to participate signed an informed 
consent and attended outpatient physical therapy department. Quadriceps activation, muscle strength and knee range of 
motion was recorded at one week after surgery and at 6 weeks and 12 weeks follow up. The range of motion was recorded 
and flexion deficit was calculated. Muscle strength was assessed using manual muscle testing. Marked weakness of 
quadriceps muscle at one week post surgery was marked as presence of quadriceps inhibition. Quadriceps inhibition was 
also noted at 6 weeks follow up. The patients were given supervised physiotherapy sessions as per standard protocol for 6 
weeks followed by home exercise plan for another 6 weeks. 
 
 

 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

POST: TKR knee extension 
 
 

 
 

POST: TKR knee flexion (first week) 
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RESULTS 
The study included 100 patients out of which 68 were males. The mean age of the patients was 38.13+15.92 years. 
Quadriceps inhibition was seen in 25% of patients one week after surgery. 19 males and 6 females had quadriceps 
inhibition. Chi square test showed no association of quadriceps inhibition with gender. Also, no significant relationship was 
seen between age and quadriceps inhibition (r = -.113). 
 
Flexion deficit was recorded from range of motion. There was zero flexion deficit in 30%, 59% and 76% of patients in first 
week, sixth week and twelfth week respectively. Mean flexion deficits recorded at first, sixth and twelfth week are presented 
in TABLE 1. 
 

Flexion Deficit Mean Standard deviation 

First week 14.65 14.68 

Sixth week 6.5 9.91 

Twelfth week 2.9 5.95 

 
Significant correlations were seen between quadriceps inhibition and flexion deficit at first and twelfth weeks. TABLE 2 
shows correlation coefficients between quadriceps inhibition and flexion deficit. 
 

 Correlation coefficient p value 

Quadriceps inhibition and flexion deficit  
(first week) 

.820 < 0.01 

Quadriceps inhibition and flexion deficit  
(twelfth week) 

.585 < 0.01 

 
DISCUSSION 
8Total knee replacement (TKR) is considered an effective intervention for the treatment of chronic knee pain and disability 
especially in end-stage knee osteoarthritis. Stiff knee is a common complication of surgeries around knee. 9The post 
traumatic knee stiffness can impose a severe handicap and disability that can severely threaten the occupational and leisure 
activities of the patient. 
 

10 It is widely accepted that an aggressive rehabilitation protocol is mandatory for a proper ROM recovery and to avoid the 
onset of arthrofibrosis and heterotrophic ossifications. 11Knee osteoarthritis in advanced stages can also lead to limited 
range of motion which is disabling for the patients.  
 

12Results of this study demonstrated that more intensive exercise combined with physical activity promotion and health 
education delivered at least 3 months after TKR is safe and well tolerated by patients. Patients were also supported by low 
nutrition, high exercise adherence, and no adverse events. It is widely accepted that an aggressive rehabilitation protocol 
is mandatory for a proper ROM recovery and to avoid the onset of arthrofibrosis and heterotrophic ossifications,   as said 
“NO PAIN NO GAIN”.  
 

13Stiffness caused by soft tissue tightness and intra articular adhesions in extension is more common that restrict range of 
motion of joint after trauma or surgery and can be reduced by vigorous physiotherapy. 
 
14Supervised physiotherapy after knee replacement and internal fixation aims to regain early range of motion in knee.  
15The Total Knee Replacement is a major surgical operation, which play a vital role in successfully achieving knee flexion 
and extension range depends both on the surgeon as well as the patient. 22To achieve a successful outcome, preparation 
begins in the preoperative period with patient education on knee exercises and is followed up postoperatively by adhering 
to a strict postoperative vigorous physiotherapy protocol. This would help patient to prevent quadriceps inhibition and 
allow toning and strengthening of the quadriceps and hamstring muscles. The patient must be checked for any mild 
extensor lag which he may have on follow-up. 
  
There is profound quadriceps weakness in early stages after the surgery. Arthrogenic muscle inhibition appears to be most 
severe in the acute stages of joint damage and post-surgery (17,18) Quadriceps inhibition is a barrier to effective 
rehabilitation after knee surgeries. Inhibition prevents full activation of the muscles and may delay strengthening. 
Quadriceps inhibition is caused by change in the discharge of sensory receptors around knee due to factors like swelling, 
inflammation, joint laxity and damage to articular receptors (19). Arthrogenic muscle inhibition is not associated with age 
and pain (16, 18). 
 
CONCLUSION 
Quadriceps inhibition was seen in 25% patients at first week and 5% at 12 weeks. Quadriceps inhibition was not associated 
with gender or age. There was moderate to strong correlation between flexion deficit and quadriceps inhibition. 
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