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ABSTRACT 

Objective: To see the effects of posterior femoral condylar osteophytes removal on range of motion in primary total knee 
arthroplasty. 
Study Design: Quasi-experimental study. 
Place and Duration of Study: Department of Orthopedics, Combined Military Hospital, Rawalpindi Pakistan, from Dec 2020 
to Sep 2021. 
Methodology: We studied 78 patients [18 males (23.0%) and 60 females (76.9%)]. All of these patients were followed for three 
months. The primary outcome was knee range of motion at 03 months following treatment. Following total knee arthroplasty, 
the knee range of motion was measured using a goniometer.  
Results: The mean age of the patient was 63.05±4.98 years. The knee range of motion showed that the effect of posterior 
osteophyte removal significantly improved at one-month, 2-months, and 3-months of follow-up. At the one-month follow-up, 
the average knee range of motion was 10.29±3.06 degrees to 95.69±2.87 degrees. At the three-months follow-up, the knee range 
of motion was 0 degrees to 110.47±3.12 degrees. 
Conclusion: Total knee arthroplasty aims to improve quality of life by reducing knee pain and improving function. Range of 
motion is an important part of knee function. This study showed that measurements improved at each follow-up. Removing 
osteophytes in primary knee arthroplasty positively influenced the range of motion. 
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INTRODUCTION 

Total Knee Arthroplasty (TKA) is a well-estab-
lished surgical procedure for severe knee osteoarthritis 
that has a high percentage of success and patient 
satisfaction.1 Range of motion is crucial when it comes 
to total knee replacement. Most daily actions 
necessitate proper knee flexion (for example, walking 
necessitates 67, going upstairs necessitates 83, walking 
downstairs necessitates 90 and rising from a chair 
without assistance necessitates 93).2,3 Pre-operative 
knee joint flexion is the most important factor in anti-
cipating the pre-operative range of motion. Despite 
being considered a surgery with good clinical out-
comes, some patient-based functional scores are low 
because of a restricted range of motion (ROM) and its 
associated impacts postoperatively.4 The fundamental 
goal of TKA is to restore the normal mechanical axis 
by aligning the femoral and tibial components perpen-
dicular to the mechanical axis of the femur and tibia, 
respectively. Restoration of the neutral coronal and 
sagittal alignment of the limb is critical.5 Correcting 

the extension and flexion gaps intraoperatively is 
essential to total knee arthroplasty. The soft tissue 
envelope of the knee joint is then balanced to provide 
for optimum range of motion, knee stability, and 
patellar tracking. Proximal tibial resection, femoral 
component sizing and removal of the posterior 
osteophytes all affect gaps.6 Usually, posterior femoral 
condylar osteophytes are removed during flexion gap 
preparation. Prior to the gap-balancing step of total 
knee arthroplasty, posterior condylar osteophytes are 
routinely removed. Because soft tissue can be fairly 
tight in some circumstances, removing posterior osteo-
phytes prior to gap measure-ment can be challen-
ging.7,8 The excision of posterior femur condylar osteo-
phytes reduces tenting effects on the joint capsule, 
resulting in a larger intraoperative extension gap and 
better extension at the time of operation. Because the 
rear portion of the Polyethene insert is anticipated       
to push on the osteophyte when flexion approaches    
90 degrees, it is reasonable to assume that residual 
osteophyte on the femoral condyle will limit flexion 
following knee arthroplasty. The study aims to see 
effects of femoral osteophytes removal on knee range 
of motion. 
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METHODOLOGY 

The quasi-experimental study was carried                
out Department of Orthopaedics, Combined Military 
Hospital, Rawalpindi Pakistan, from December 2020 to 
September 2021, after approval from the Hospital 
Ethical Committee (No.216/11/21). The sample size 
was estimated using the WHO sample size calculator 
using a prevalence of 63.2%.9 The sample was gath-
ered using a non-probability consecutive sampling 
technique. 

Inclusion Criteria: Patients of either gender, who 
underwent cemented posterior stabilised total knee 
arthroplasty during study duration for osteoarthritis, 
varus deformity, flexion contracture of up to 15 
degrees, and adequate ppre-operativeknee flexion 
(equal to or more than 90 degrees) for osteoarthritis, 
were included. 

Exclusion Criteria: Patients with pre-operative knee 
instability, post-traumatic or inflammatory osteoar-
thritis, a varus deformity of more than 20 degrees, a 
valgus knee deformity, a bone defect of more than 
5mm at the tibia or femur and revision total knee 
arthroplasty were excluded. 

For this study, all eligible patients were given 
verbal and written information. Participants were 
given an informed consent form in their native 
language if they accepted to participate in the study. 
After completing the papers, patients were enrolled in 
the study. 

The patient who fulfilled the inclusion criteria 
underwent total knee arthroplasty for osteoarthritis 
using the posterior-stabilized design (Vanguard PS, 
Biomet). The same surgical team performed all 
surgeries using a standardised approach and a 
posterior-stabilized prosthesis. 

Through midline incision, exposure was achieved 
by the medial parapatellar approach. The deep medial 
collateral ligament was released sequentially, 
considering the pre-operative varus deformity of the 
knee joint. A distal femur valgus cut angle of 6 degrees 
was made by an intramedullary alignment guide. An 
extramedullary alignment guide was utilized for 
proximal tibia resection. A 3 posterior slope was 
maintained in the sagittal plane to improve post-
operative flexion of the knee joint. After which, the 
patella was prepared by cutting 8 mm of the articular 
bone surface. Using 4 in 1 cutting block, anterior, 
posterior, anterior chamfer and posterior chamfer cuts 
were made. Box cuts were made in the intercondylar 

region for the post and cam mechanism. Following 
that, the posterior femoral osteophytes were removed 
by osteophyte chisel. The tibial base plate trial and 
femoral trial component were implanted. Gap balan-
cing in flexion and extension were evaluated and opti-
mized. The implant sizes were confirmed. After using 
pulse lavage for washout, bone cement was used to 
secure the tibial, femoral, and patellar components. In 
the end, a Polyethene liner was inserted after trial. 
Final flexion/extension and varus/valgus stability 
were confirmed. After deflating the tourniquet, hemo-
stasis was secured by cauterization. Vicryl 1 interrup-
ted mattress suture was used to close the quadriceps 
and joint capsule. Vicryl 2/0 was used to stitch the 
subcutaneous tissue together, and the skin was closed 
with subcuticular sutures of prolene. 

During the surgery, the sizes of the femoral, 
tibial, and patellar components and the polyethene 
insert sizes were documented in a standard form. 
Every patient was mobilized on the first post-op day, 
and range-of-motion exercises were started. A physio-
therapist kept patients on a rehab protocol for at least 
one month. A continuous passive motion machine was 
not employed postoperatively in all the patients. 

All patients were followed up one month, two 
months, and three months after the index procedure. 
At each follow-up, plain radiographs of the operative 
knee were taken (anterior-posterior and lateral views). 
Suppose post-operative osteophytes are seen in any 
plain radiograph; a CT scan was advised to measure 
the size of the osteophyte. The Knee Society Score 
were measured at each follow-up. The range of motion 
was measured with a goniometer. The range of motion 
assessed the study's outcome at the knee joint after the 
third month. 

Statistical Package for Social Sciences (SPSS) 
version 25.0 was used for the data analysis. Quan-
titative variables were expressed as Mean±SD and 
qualitative variables were expressed as frequency and 
percentages. Independent sample t-test was applied to 
explore the inferential statistics. The p-value of 0.05 or 
less was taken as significant. 

RESULTS 

Seventy-eight total knee arthroplasties were 
performed in this trial. All of the patients had a 
cemented posterior stabilised total knee arthroplasty. 
On each follow-up, radiographs were taken for all 
patients, and no patient was lost. Eighteen males 
(23.0%) and 60 females (76.9%) were recruited in this 
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study. The average age of the participants in the study 
was 63.05±4.98 years. 

At four-week follow-up, the average range             
of motion was 10.29±3.06 degrees to 95.69±2.87 
degrees. At a two-month follow-up, the average knee 
motion was 0±1.07 degrees to 100.21±3.34 degrees. At 
the three-month follow-up, the knee ROM was 0±0.54 
degrees to 110.47±3.12 degrees on the goniometer 
(Figure). The average pre-operative knee flexion was 
104.65±3.21 degrees, while the average knee flexion 03 
months after surgery was 110.47±3.12 degrees. Mean 
pre-operative fixed flexion deformity was 10.13±3.06 
degrees (Table). An Independent Sample t-test was 
applied, which revealed a significantly better range of 
motion in the knee (p<0.01) at each follow-up, indica-
ting a better outcome after the total knee arthroplasty 
with posterior osteophytes removal  
 

 
Figure: Line Graph Showing Mean Range of Motion in Knee 
Joint at Each Follow up. 
 

Table: Mean Range of motion in Knee Joint at  One Month, 
Two Months and Three Months (n=78) 

Follow up Range of Motion in Knee Joint 

01 month 10.29±3.06° to 95.69±2.87° 

02 months 0±1.07° to 100.21±3.34° 

03 months 0±0.54° to 110.47±3.12° 
 

DISCUSSION 

The results of our study emphasize the positive 
effect of posterior femoral osteophyte removal on a 
range of motion in total knee arthroplasties and 
advocate the routine removal of these osteophytes to 
get better surgical outcomes. The expectation from 
total knee arthroplasty in patients of our community is 
increasing significantly with time, due to which 
surgery is no longer reserved for the elderly and 
crippled. Many total knee arthroplasty patients are in 
their thirties or forties and anticipate a normal life 
after surgery. In order to enjoy life after total knee 
arthroplasty, patients want improved knee flexion. 

The presence of residual osteophytes on the posterior 
femoral condyle and knee flexion 12 months after   
total knee arthroplasty was investigated by Yau et al.8 
The presence of residual posterior femoral condyle 
osteophytes was found to be the single most important 
surgical factor in predicting post-operative flexion of 
the knee joint. In total knee arthroplasty, Minoda et al.9 
discovered that the extension gap increased intraope-
ratively by 0.4 mm after posterior condylar resection 
and 0.6 mm following posterior condylar osteophyte 
removal. Removing the posterior osteophyte also 
improves flexibility by reducing polyethene insert 
impingement during full flexion of the replaced knee. 
Our research discovered that removing posterior 
osteophytes during total knee arthroplasty is easier 
following a 4-in-1 femoral cut during the flexion gap 
preparation step. Excessive manipulation can result in 
bleeding from posterior geniculate arteries. Although 
a very rare complication, vascular problems in total 
knee arthroplasties can result in a 7% death rate, a 42% 
chance of amputation, higher hospital costs and a 
longer hospital stay.10,11 We have not come across such 
an issue in our study. The osteophyte is removed with 
a broad osteophyte chisel. If the chisel is placed too 
deeply, it might cause a supracondylar fracture of the 
femur. Removing posterior condylar osteophytes leads 
the posterior capsule to extend, increasing both the 
extension and flexion gaps, according to Sriphirom et 
al.12 They concluded that the extension gap widened 
by 0.64 mm and the flexion gaps by 0.85 mm after 
removing the posterior femoral condylar osteophytes. 
The flexion gap widened more than the extension gap, 
with the highest variation in the lateral flexion gap (1 
mm).  Baldini et al. examined the flexion and extension 
gaps in 50 primary knee arthroplasties to examine if 
removing the condylar osteophytes increased the gap. 
Their study concluded that after posterior femoral 
condylar osteophytes were removed, the gaps in 
extension widened on average 1.8 mm medially and 
1.8 mm laterally. Flexion increased on average by 2 
mm medially and 2.2 mm laterally.13 

According to new clinical trials, smaller 
osteophytes have a less evident effect than bigger 
osteophytes, especially in lower degrees of flexion.14 
According to the findings of a study, there was no 
noticeable difference in the magnitude of the influence 
of 10-mm and 15-mm osteophytes on balance.15 

In our study, the range of motion at one month 
was 10.29±3.06 degrees to 95.69±2.87 degrees; at 02 
months, it was 0±1.07 degrees to 100.21±3.34 degrees 
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and 0±0.54 degrees to 110.47±3.12 degrees at 03 
months follow up. These results were similar to results 
reported by previous studies.16 

Many studies show that osteophyte excision can 
accomplish limb alignment and gap balance without 
ligament release. Surgeons should not regularly 
remove capsuloligamentous structures as part of an 
exposure procedure, which should be done with cau-
tion to preserve the soft tissue envelope of the knee. 
Osteophytes should be recorded for their presence, 
position, and size before being carefully removed 
subperiosteally. Alignment and balance should be 
checked when the osteotomies are completed. In 
general, no more releases are necessary.17,18 

This study, like many others, has some 
advantages and disadvantages. Our study's most 
significant strength is its 100 per cent follow-up rate. 
Independent assessors evaluated all of these partici-
pants at follow-up. Furthermore, the baseline demo-
graphic characteristics of our respondents were almost 
similar, decreasing the risk of bias in our study. A 
single surgeon conducted surgery to lessen the impact 
of variation in the surgical skill. For all patients, the 
rehabilitation protocol was standardized.  

LIMITATION OF STUDY 

The limitation of study was the short three-month 
follow-up time and the absence of valgus knees in our 
inclusion criteria, as a result, the our conclusion might not 
apply to valgus knees. 

CONCLUSION 

Besides other factors, removing posterior condylar 
osteophytes affects a range of motion in primary cemented 
total knee arthroplasties. Posterior condylar osteophyte 
removal improves the range of motion, but this should be 
achieved cautiously to avoid complications during surgery. 
Pre-operative imaging is an important modality to assess   
the presence of posterior osteophytes, as visualizing the 
posterior osteophyte is sometimes cumbersome. Following a 
good rehabilitation protocol is essential in achieving the 
range of motion after total knee arthroplasties.  
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