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Abstract 

 
A prospective study was done between the periods of may 
2013-June 2016.20 patients who consented were enrolled 
in this study and were assessed clinically, f unction ally 
and radio logically using Knee Society Score. The 

majority of the patients were from the age group of 61-65 
years which accounts for 30% of patients in our study 
.The youngest patient was 43 years of age and the oldest 
patient was 75 years. The mean age was 58.10 years. 
There was a female predominance, accounting for 55% of 
the patients. Right side was predominantly involved 
accounting for 55% of the patients. Osteo-arthritis 
accounted for majority of the patients (90%) and in 10% 

patients the affection was Rheumatoid arthritis. The 
average preoperative knee clinical score was 30.10 which 
improved to an average post-operative score of 93.3.This 
was first study of its kind in Vale of Kashmir and main 
limitation of the study was small sample size and in future 
we need to include large sample size over extended 
period.   
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1. Introduction 

 

The most common causes of arthritis of the 

knee include osteoarthritis (OA), 

rheumatoid arthritis (RA), juvenile 

rheumatoid arthritis, post-traumatic arthritis 

or secondary arthritis or secondary 

osteoarthritis and other types of 

inflammatory arthritis. In most arthritic 

knees, some degree of instability, 

deformity, contracture or a combination of 

these elements, can be found (Vail TP et al 

2006, Install J et al 1976, Kim R H et al 

2009). 

 

Osteoarthritis is thought to be the most 

prevalent chronic joint disease. The 

incidence of osteoarthritis is rising because 

of the ageing population and the epidemic 

of obesity. Pain and loss of function are the 

main clinical features that lead to treatment, 

including non-pharmacological, 

pharmacological, and surgical approaches 

(Bijlsma JW et al 2011). 
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Total knee replacement in some form has 

been practiced for over 50 years, but the 

complexities of the knee joint only began to 

be understood 30 years ago. Because of 

this, total joint replacement initially was 

not as successful as Sir Jhon Charnley’s 

artificial hip. However, dramatic 

advancements in the knowledge of knee 

mechanics have led to design modifications 

that appear to be durable. Combined 

femoral and tibial articular surface 

replacements appeared in the 1950s as 

simple hinges. These implants failed to 

account for the complexities of knee 

motion and consequently had high failure 

rates from aseptic loosening. 

 

Total knee arthroplasty (TKA) is now a 

reliable treatment for severe arthritis. 

Various systems are available with specific 

features regarding the geometry of the 

components, the degree of conformity of 

the articulating surface and the anchoring 

technique. 

 

The correction of significant deformity is 

an important indication but is rarely used as 

the primary indication for surgery. The 

primary indication for total knee 

arthroplasty is to relieve pain caused by 

severe arthritis. Knee replacement has a 

finite expected survival that is adversely 

affected by activity level (Ranawat CS et al 

1993, Ritter MA et al 1989, Rand JA et al 

199). Generally, it is indicated in older 

patients with more modest activities. 

Patients who do not have significant loss of 

joint space tend to be less satisfied with 

their clinical result following TKA. The 

appropriate way is exhaust all conservative 

treatment measures before considering 

surgery. 

 

The goal of total knee arthroplasty is to re-

establish the normal mechanical axis with a 

stable prosthesis that is well fixed. This is 

achieved by both the bone resection and the 

soft tissue balance. The femoral component 

should be aligned with 5 to 10 degrees  

valgus angulation in the coronal plane and 

0 to 10 degrees of flexion in the sagittal 

plane. The tibia should be resected at 90+-2 

degrees to the long axis of the tibia in the 

coronal plane. In the sagittal plane, the 

posterior slope is dictated by the prosthetic 

design, but it appears preferable to recreate 

the posterior slope of the natural tibia. 

 

With the advent of these varied types of 

prosthesis it became necessary to conduct 

studies for assessing the outcome of 

different prosthesis. Hence, different 

scoring systems were devised for assessing 

the outcome of total knee replacement. 

 

There are many scoring system available to 

assess knee condition on subjective and/or 

objective criteria. These can be used to 

assess difference in knee condition pre and 

post-operatively. The knee society score 

system is subdivided into a knee score that 

rates only the knee joint itself and a 

functional score that rates the patient’s 

ability to walk and climb stairs. The dual 

rating system eliminates the problem of 

declining knee scores associated with 

patient infirmity (John N Insall et al 1989). 

  

2. Aims and Objectives 

 

To study the clinical, functional and 

radiological outcome in a consecutive 

series of total knee arthroplasty using knee 

society score. 

 

The main objectives are to: 

compare the knee clinical score pre-

operatively and post-operatively. 

to compare the knee functional score pre-

operatively and post-operatively. 

to assess the radiological outcome of total 

knee arthroplasty. 

to study the association between the knee 

clinical score and the knee functional score. 

These objectives can be fulfilled by: 

1. Restoration of the mechanical axis 

2. Restoration of the joint line 

3. Balance of the soft tissues 
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4. Equalize flexion and extension gaps 

5. Restore patellofemoral alignment and 

mechanics. 

 

Although the evaluation of TKA is done 

after the operation, its outcome should be 

compared with the preoperative status of 

the knee joint. Therefore, the outcome 

study should start from the preoperative 

period. It is also essential for the surgeon to 

check the patient’s pre-operative condition 

and the feedback after surgery. 

 

The most widely used methods by medical 

staff are the Hospital for special surgery 

knee score(HSS score) 7,Knee society 

score (KSS) and the Western Ontario and 

McMaster universities osteoarthritis index 

Score(WOMAC score).These methods are 

based on the evaluation of pain and 

function of the knee joints. 

 

3. Materials and Methods 

 

This study was done to analyse the clinical, 

functional and radiological outcome of total 

knee arthroplasty using Knee society score 

using a posterior cruciate substituting 

(Zimmer Nexgen LPS Knee prosthesis).A 

prospective study was done between the 

periods of May 2013-May 2016.20 patients 

who consented were enrolled in this study 

and were assessed clinically, functionally 

and radiologically using Knee Society 

Score (Peterson IF et al 1997). 

 

The patients were followed-up at 1 month, 

3months, 6 months and 1 year. 

 

The data was entered in Microsoft excel 

2007 and analysed using SPSS 16.0 

version. Statitical tests like paired‘t’ test 

and Chi-Square test were used. 

 

All patients with recent infection and any 

co-morbidity that would prevent the patient 

from early mobilisation were excluded. 

 

Clinical assessment: Detailed history of all 

patients was taken. All patients were 

assessed clinically and functionally using 

the knee society score (John N Insall et al 

1989).The pre-operative medical evaluation 

of all patients was done to prevent potential 

complications that can be life-threatening 

or limb-threatening. Any limb length 

discrepancies were noted. Presence of any 

hip and foot deformities was assessed. The 

extensor mechanism was assessed for any 

quadriceps contractures. The Knee 

deformities were examined for any fixed 

varus or valgus deformities or presence of 

any fixed flexion contracture. 

 

Standard guidelines were utilized to get 

radiograph---standing anteroposterior view 

and a lateral view (fig 1) and a skyline view 

of the patella (Robert L Barrack et al 1997). 

 

4. Principles of Total Knee Arthroplasty 

 

1. Proper instrumentation and familiarity 

with its usage. 

2. Minimal removal of the tibial plateau at 

right angles to the long axis of the tibia. 

3. Femoral cuts at right angles to the 

mechanical axis. 

4. Maintenance of soft tissue envelope, 

especially the medial and lateral collateral 

ligaments, posterior capsule and ilio-tibial 

band at equal tension both in flexion and 

extension-providing static stability to the 

joint and equal flexion and extension gaps. 

5. Provision of dynamic stability by the 

quadriceps, hamstings and gastronomies 

muscles. 

6. Re-alignment of quadriceps mechanism 

for stability of the patella. 

 

5. Operative Procedure 

 

After thorough pre-operative evaluation 

patients were taken –up for surgery under 

general or regional anaesthesia, in supine 

position with knees flexed at 90 degrees. 

Tourniquet was applied and sterile 

preparation done from thighs to toes and 

drapped. 
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With the knee in flexion an anterior midline 

incision was made 3-5 cms above the 

superior pole of patella and about 2 finger 

breadths below tibial tubercle. A medial 

parapatellar arthrotomy was made. Patella 

was everted, this was facilitated by external 

rotation of the tibia, bringing the 

posteromedial corner in front of the femur 

(Ran-Sal Manoeuvre), thus releasing the 

tension on patellar tendon insertion. 

 

The Whiteside line and the Trans-

epicondylar line were made over the 

femoral condyles after exposing the 

condyles. The starter hole was created at 

the intersection between the vertical 

whiteside line and the horizontal 

epicondylar line. 

 

Distal femur was resected with either the 

standard resection slot, which provides a 

9mm resection from the prominent distal 

condyle, or the +2mm or +4mm resection 

slot which provides a 11mm and 13 mm 

resection. The 5 to 7 degree valgus cut was 

made in order to get a distal cut that is 

perpendicular to the mechanical axis. 

Ensure that the resection block is seated 

flush against the anterior rough cut and 

lock the assembly with thumbscrew. Fix 

the distal femoral resection block to the 

anterior cortex with two headless pins. 

Resect the distal femur using the standard 

resection slot which provides a 9mm 

resection from the prominent distal 

condyle. 

 

The extramedullary tibial guide was 

assembled. The long axis of the tibial 

resection guide should be parallel to the 

tibia.The resection slot should be located a 

few millimeters below the lowest articular 

surface(usually medial).Use the stylus to 

check the amount of tibial cut.2mm for 

medial referencing,10mm for lateral 

referencing. 

 

Extension gap was checked with trial tibial 

base. The extension gap should be able to 

accept a minimum of 10mm base. A 

symmetrical and rectangular gap must be 

obtained. Trapezoidal gap should not be 

accepted. In case of trapezoidal gap, release 

more soft tissue to get a rectangular 

gap.The extension gap must be same as 

flexion gap (Ranawat AS, 2005). 

 

Place the A-P femoral sizer flush against 

the resected distal femur and adjust the 

sizer so that feet contact the posterior 

condyles and the stylus contacts the shaft of 

femur. The anterior or posterior size is 

indicated on the distal face of A-P femoral 

sizer.If the sizing is between sizes, select 

the smaller of the two sizes. Select the 

femoral resection block (4 in 1 resection 

block) corresponding to the size indicated 

by A-P femoral sizer. Place the femoral 

resection block against the block flush 

against distal and anterior femoral surfaces. 

Stabilise the block against the bone using 

 3.2mm diameter headed pins on the medial 

and lateral sides of the block. The 

recommended order of resection is: 

1.Posterior, 2. Posterior chamfer, 

3.Anterior, 4.Anterior chamfer. Trochlear 

groove resection is done. 

 

Assemble the trial tibial base equal in size 

to the femoral implant with trial base 

handle and place against the proximal tibial 

surface. If the size was appropriate, align 

the base and pin it to the tibia using short 

headed anchoring pins. If the tibial size was 

too small a “plus size” would provide 

additional coverage. 

 

An alignment rod can be inserted through 

the handle to check alignment to the ankle. 

Attach the keel punch guide to the keel 

punch handle and secure it to trial base by 

turning the knurled handle. Prepare the 

entry hole for tibial stem sizing using ½” 

drill guide and oversize reamer. Using the 

threaded punch handle and appropriate keel 

punch, slide the punch through the guide 

until the punch is fully seated. The rim of 

the punch is designed to engage the trial 

base, keeping it from being inserted too 

deep. Once the punch is seated, remove the 
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punch guide leaving the trial base and stem 

in place for a trial reduction. After 

satisfactory reduction, the patella was 

denervated circumferentially using the 

cauetry. 

 

With the knee flexed flexed, place the 

appropriate size femoral trial on the distal 

femur using the femoral impactor. Insert 

the trial tibial insert of equal size and 

appropriate thickness onto the trial base and 

complete the trial reduction. 

 

Bone cement was spread over the cut 

surfaces of the femur and tibia for 

preparing for the femoral and tibial 

component implantation. Once the cement 

surrounding the tibial base has cured, the 

appropriate tibial insert may be locked into 

place. After closure of the capsule and the 

extensor mechanism patella femoral 

tracking was assessed. Wound closure was 

done in layers. Compression dressing and 

knee immoboliser was applied (fig 2). 

 

Prophylactic antibiotics (first-generation 

cephalosporins) 1 to 1.5 gms were given 

preoperatively and continued for 48 hours 

in the post-operative period. 

 

Post-operative protocol 

The patient’s knee was immobolised in a 

jones compressive bandage and a knee 

immobiliser immediately post-operatively. 

The patients were given iv antibiotics for 

48 hours and aspirin 75mg for six weeks. 

Patients were mobolised on 2nd or 3rd post-

operative day, besides advising static and 

dynamic quadriceps exercises. 

Patients were followed-up at 1month, 

3months, 6 months and at 1 year. 

 

6. Results 

 

The majority of the patients were from the 

age group of 61-65 years which accounts 

for 30% of patients in our study (Table 

1).The youngest patient was 43 years of age 

and the oldest patient was 75 years. The 

mean age was 58.10 years. There was a 

female predominance in the ratio of 11:9 in 

our study, accounting for 55% of the 

patients. Right side was predominantly 

involved accounting for 55% of the 

patients. Osteo-arthritis accounted for 

majority of the patients (90%) and in 10% 

patients the affection was rheaumatoid 

arthritis. The average preoperative knee 

clinical score was 30.10 which improve to 

an average post-operative score of 

93.3(Table 2). 

  

According to the knee society clinical 

scoring system, of 20 patients assessed in 

this study 18 patients (90%) had excellent,2 

patients(10%) had good results. The 

average pre-operative knee functional score 

was 35.00 in this study which improved to 

an average post-operative score of 

77.50.According to the knee society 

functional system(Table 3 ), of the 20 

patients assessed in this study 8 

patients(40%) had excellent,6 

patients(30%) had good and 6 

patients(30%) had fair results. 

 

Out of the 18 patients who had excellent 

knee clinical score, 8 ptients (40%) had 

excellent knee functional scores, 6 patients 

(30%) had good and 4 patients (20%) had 

fair knee functional scores. Out of the 2 

patients who had good knee clinical scores, 

both patients (100%) had fair knee 

functional scores. The chi-square value was 

11.94, the p value was highly significant 

(<0.001) indicating significant association 

between clinical knee score and functional 

knee score at one year follow-up of total 

knee arthroplasty. The difference between 

the mean’s of pre-operative KCS and post-

operative KCS was 62.80(59.56 to 66.04,95 

cl). The ‘p’ value was significant (<0.001) 

when the preop and postoperative knee 

clinical scores were compared. 

 

The difference between the mean’s of pre-

operative KFS and post-operative KFS 

(Table 5) was 43.50(41.73 to 45.26,95% 

Cl).The p value was significant(<0.001) 

when the pre-operative and post-operative 
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knee functional scores were 

compared(Table 4). 

 

The ideal placement of the tibial 

component was defined as 90+/-5 degrees 

to the long axis of the tibial shaft on both

  

Figure1: Preoperative photograph showing osteoarthritis 
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Figure 2: showing postoperative photograph 

  
 

Table 1 

Demographic profile of patients 

Age (years)                            Frequency            percent 

41-45                                         4                           20 

46-50                                         3                            15 

51-55                                         2                            10 

56-60                                         1                            05 

61-65                                         6                           30 

66-70                                         2                           10 

71-75                                         2                            10 

Total                                         20                          100 

                          Gender distribution 

Gender                frequency                     percent 

Female                  11                                   55.0 

Male                       9                                     45.0 
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Table 2 

                                 Knee  Clinical Score 

 N Mean Median mode Standard 

deviation 

Minimum Max

imu

m 

Preoperative 20 30.10 30 31 11-75 16 48 

Postoperatie 20 93.3 95 97 4.699 80 98 

 

Table 3 & 4 

                                 Knee Functional Score 

 N Mean Median Mode Standard 

Deviation 

Minimum Maximu

m 

Preoperative 20 34 35.0 35 13.29 10 55 

Postoperative 20 77.50 80 90 10.68 60 90 

 

knee Clinical Score and Knee Functional Score cross-    Tabulation 

                                   Excellent        Good          Fair               Total 

Knee Clinical 

Score                             18                 2                                        20 

 

Knee Functional 

Score                                8                 6                6                     20 

Total                                26               8                 6                     40 

 

Table 5 

Comparison between preop and post op knee clinical and Functional Scores 

                                   Paired Difference        t       df              ‘p’ 

                                   Mean  Standard D                                   value 

Preop-postop 

Kcs                             62.80        7.41           37.89  19        <0.001 

Preop KFs-postop 

KFS                            43.50         4.03          48.17   19       <0.001 

 

the anteroposterior and lateral Xrays. The 

desired placement of the femoral 

component was 5+/-5 degrees of valgus on 

the antero-posterior xrays. 

 

Considering the given range of placement 

of components, the placement of tibial 

components in both AP and Lateral was 90 

degrees and the placement of femoral 

component in AP view was 5 degrees of 

valgus. In our 1 year follow-up the 

component position and knee alignment 

was well maintained There was no  

 

significant change in radiological 

assessment at one year follow-up. 

 

7. Discussion 
 

Total knee arthroplasty is generally an 

effective procedure and associated with 

substantial functional improvement. There 

was a substantial relief of joint pain, 

increased mobility, correction of deformity 

and an improvement in the quality of life of 

the patients following total knee 

arthroplasty. 

 

With the varied amount of the implant 

designs available the posterior cruciate 

substituting design was found to be 

effective (Scott RD et al 1991). 

 



 
 

Ph ton                                                                                                                                                                 136 
 

C Buz Swanik found that following total 

knee arthroplasty, patients were able to 

reproduce joint position and improve 

mobility significantly. These changes may 

result from the re-tensioned capsule-

ligamentous structures and reduced pain 

and inflammation. The balance index also 

improved significantly from the 

preoperative to the postoperative 

evaluation. The group treated with the 

posterior stabilised prosthesis more 

accurately reproduced joint position when 

the knee was extended from a flexed 

position. Retention of the posterior cruciate 

ligament does not appear to significantly 

improve proprioception and balance 

compared with those functions in patients 

with a posterior stabilized total knee design 

(C. Buz Swanik et al 2004). 

 

In the present study 20 patients who met 

the inclusion criteria, all the knees were 

operated using a posterior cruciate 

substituting design. 

 

Robert L. Barack et al. found that total knee 

arthroplasty with retention of the patella 

yielded clinical results that were 

comparable with those after total knee 

arthroplasty with patellar resurfacing 

(Robert L Barrack et al 2004). 

 

Robert L. Barack et al. concluded that post-

operative anterior knee pain is related either 

to the component design or to the details of 

the surgical technique, such as component 

rotation, rather than to or to the details of 

the surgical technique, such as component 

rotation, rather than to whether or not the 

patella is resurfaced (Robert L Barrack et al 

2001). 

 

Nutton concluded that knee function was 

not improved by patella resurfacing when 

compared to a matched group of patients 

without resurfacing (Nutton, 2001). 

 

Wood et al concluded that total knee 

arthroplasty with patellar resurfacing 

exhibited inferior clinical results as 

compared to total knee arthroplasty with 

patellar retention. Total knee arthroplasty 

with patellar resurfacing exhibited 

significant limitation of knee extension, 

which was significantly associated with the 

presence of post-surgery anterior knee pain 

(wood, 2005). 

 

In our study, none of the patella was 

resurfaced. All patellae were 

circumferentially denervated. 

 

The knee society score was used to assess 

the outcome of total knee arthroplasty. 

 

In the present series there was significant 

improvement of knee clinical score and 

knee functional score following total knee 

arthroplasty. 

 

The knee society roentgenographic 

evaluation and scoring system was 

developed for uniform reporting of 

roentgenographic results of total knee 

arthroplasty (Frederick CE, 2005). During 

follow-up of 1 year the component position 

and knee alignment were well maintained. 

 

This was a pilot study done first time in 

Kashmir valley on total knee arthroplasty. 

 

Conclusion 

 

This was a consecutive study of 20 patients 

who underwent total knee arthroplasty 

using posterior cruciate substituting design. 

The majority of the patients were from the 

age group of 61-65 years which accounts 

for 36.7% of patients in our study. The 

youngest patient was 43 years of age and 

the oldest patient was 75 years. The mean 

age was 58.10. 

 

There was a female predominance 

accounting for 55% of the patients. 

Right side affection accounted for 55% of 

the patients. 
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The diagnosis was osteoarthritis in 18 

patients and rheumatoid arthritis in 2 

patients. 

 

The average pre-operative knee clinical 

score was 30.10 in our study which 

improved to an average post-operative 

score of 93.30. 

 

According to the knee society clinical 

scoring system of 20 patients assessed in 

this study 18 patients (90%) had excellent,2 

patients(10%) had good results. 

 

The average pre-operative knee functional 

score was 34.0 in present series which 

improved to an average post-operative 

score of 77.50. 

 

According to the knee society functional 

scoring system of 20 patients assessed in 

this study 8 patients (40%) had excellent, 6 

patients (30%) had good, 6 patients (30%) 

had fair results. 

 

There was no change in radiological 

outcome assessment at one year follow-up. 

 

The difference between the mean’s of pre-

operative kcs and post-operative kcs was 

62.80 (59.56 to 66.04, 95%CI). The p value 

was significant (<0.001) when the pre-

operative and post-operative knee clinical 

scores were compared. 

 

The difference between the mean's of pre-

operative KFS and post-operative KFS was 

43.50 (41.73 to 45.26, 95% CI). The p 

value was significant (<0.001) when the 

pre-operative and post-operative knee 

functional scores were compared. 

 

The chi-square value was 11.94, the p value 

was highly significant (<0.001) indicating 

significant association between knee 

clinical knee score and functional knee 

score. 

 

The strong points of the study were that this 

research work was done for the first time in 

Kashmir Vale and was done under strict 

observation and scrutiny and is a 

prospective study. Limitations were small 

sample size of the study and short 

followup. 

 

Recommendations 

 

There should be large no of patients under 

study and extended follow-up and 

preferably multi- center study which should 

be properly funded. 
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