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Abstract 

Objective: To find out the angle of distal femoral cut in total knee arthroplasty in a Indian population. 

Methods: Radiographs of the lower limbs from 123 patients (104 women and 19 men) were studied, with 

165 knees having an indication of total knee arthroplasty. The anatomical axis, and mechanical axis of 

femur is marked and angle were calculated. The angle of the femoral cut was determined from the 

meeting point between the femoral anatomical and mechanical axes. The distribution degree of femoral 

valgus was compared between men and women  

Results: The ideal femoral valgus angle ranged from 3 to 9 degrees, with a mean of 6.2 degrees. 

Comparing men and women, there was no statistically significant difference regarding the ideal femoral 

valgus  

Conclusions: The mean angle between the femoral mechanical and anatomical axes was 6.2 degree. 

Preoperative coronal alignment and sex had n  influence on the distal femoral cut.  

Keywords: Knee arthroplasty, Alignment in arthroplasty, Femoral cut. 

 

Introduction 

Osteoarthritis is the second most common 

rheumatologic problem and it is the most frequent 

joint disease with a prevalence of 22% to 39% 

in India
(1).

 For grade 4 osteoarthritis of knee total 

replacement (TKR) is only effective treatment. 

The results of TKR are excellent which needs 

proper pre op evaluation and planning. For a 

successful TKR, achievement of normal limb 

alignment is must. Various study has shown 

relation between the success  of total knee 

arthroplasty (TKA) and restoration of the normal 

limb alignment
.[2,3,4]

 In normal knees, the distal 

femoral joint surface is at valgus angle  of  around 

9 degree and tibial joint surface is at a varus angle 

of approximately 2  to  3° in relation to the 

mechanical axis. But keeping tibial surface in 

varus leads to collapse of tibial component
[5]

 so 

that it should be at neutral angle from ground and 

femoral component should be placed along 

mechanical axis of femur 

Incorrect alignment of TKA has been identified as 

a cause of long-term complications, including 

accelerated wear
[6,7]

 premature mechanical 

loosening of the implant
[8,9] 

and patellofemoral 

problems
[10,11,12]

 such as patella-femoral instability 

and patellar fracture. 

 

Aims and Objective 

To measure angle between anatomical and 

mechanical axis of femur in Indian population for 

ideal distal femoral cut in TKR 
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Material and Methods 

We have done study in revival bone and joint 

hospital thane between July 2016 to December 

2016 to measure required distal femur valgus cut 

angle by calculating angle between mechanical 

and anatomical axis (Q). 

Inclusion criteria   

• Patients posted for TKR operations  

• Primary osteoarthritis 

Exclusion criteria 

• Secondary osteoarthritis 

• Osteoarthritis of the hip 

• Ipsilateral hip prosthesis 

• Previous femoral osteotomy 

• Previous tibial osteotomy 

Extra-articular deformity 

 

Radiographic Evaluation 

The radiographic evaluation was done on antero-

posterior (AP) radiographs of the lower limbs with 

weight-bearing on both feet. All the radiographs 

were produced at the imaging examination centre 

of our service. The examinations were performed 

with the patients positioned with their limbs at 

neutral rotation and maximum extension. 

In all the radiographic examinations, we defined: 

(1) the anatomical axis of the femoral diaphysis; 

(2) the mechanical femoral axis;  

 

Mechanical Axis of femur 

Femoral mechanical axis runs from the head of the 

femur to the centre of intercondylar notch of the 

distal femur (fig 1) 
[13] 

In total knee replacement 

distal femur cut should be perpendicular to it. 

 

Anatomic Axis of femur 

A line drawn proximal to distal in the 

intramedullary canal bisecting the femur in one-

half is anatomical axis
[13] 

(Fig. 1). For distal 

femoral cut  intramedullary jig is gold standard, 

which is introduced slightly medial and posterior 

to the centre of the notch so that intramedullary 

rod is along is the anatomical axis of femur. The 

ideal distal femoral cut angle corresponded to the 

intersection between the anatomical axis and the 

femoral mechanical axis (Fig. 1). 

 
Fig. 1 Radiograph of the lower limbs. (1) Femoral 

anatomical axis. (2) Femoral mechanical axis. (3) 

Ideal femoral valgus. 

 

Measurement of the angle formed between the 

femoral anatomical axis and mechanical axis is 

done with goniometer and used as distal femoral 

valgus cut. 

The measurements were always made by two 

evaluators at different times using the same 

instruments with precision of the order of 

millimeters. 

 

Results 

123 patients (19 men and 104 women) were 

studied, with a total of 165 limbs. The patients’ 

mean age was 67 years, with a range from 58 to 

86. Surgery was performed on the right side in 89 

cases and on the left side in 76 cases. 

151 knees presented alignment with varus angles 

between 3° and 20° (mean 8.4°; standard 

deviation 3.5°). 9 knees presented preoperative 

alignment with valgus angles between 2.7° and 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4092202/figure/Fig1/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4519659/figure/fig0005/
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10° (mean 6.6°; standard deviation 3.1). Neutral 

preoperative alignment was observed in 5 cases. 

The ideal femoral valgus angle ranged from 3° to 

9°, with a mean of 6.2°. Fig. 2 shows the 

distribution of the ideal distal femoral cut for the 

patient studied 

.

 
Fig. 2 Distribution of the numbers of patients 

among different femoral cut angles. 

 

The male patients presented an ideal distal 

femoral cut of 6.8° (range from 4.0° to 9°), while 

for the women, 6.1° was the ideal angle for the 

distal femoral cut (range from 3.0° to 9.0°). 

 

Discussion 

The ideal distal femoral valgus angle is critical for 

limb alignmentso, precise radiographic standards 

need to be used in radiographs, especially with 

regard of external rotation of the lower limbs 

while taking radiograph. Radiographs with 

external rotation of limb produce larger femoral 

valgus angles because of the anatomical bowing 

of the femur along the sagittal axis. Because of 

this, only radiographs with correct rotation, were 

included in which the lesser trochanter did not 

appear and the patella was centralized on the 

knee
[14]

Extra-articular deformity also alter angle 

unpredictably so excluded from the study. To gain 

neutral alignment of the lower limb is one of the 

objective of TKR, through making bone cuts 

perpendicularly to the mechanical axes of the 

femur and tibia
[15]

 It is a common practice among 

many surgeons to use the same distal femoral cut 

angle for all patients and to assume that there is 

minimal variation in the angle between the 

mechanical and anatomical axes of different 

patients’ knees. In our study we found wide 

distribution of angle from 3 to 9 degree though 

mean angle was 6 degree Despite a tendency for 

the distal femoral cut to be greater in men than in 

women (6.8° versus 6.1°), there was no statistical 

difference between the groups, which is 

concordant with the current literature
[16, 17, 18]

.
 
The 

preoperative coronal alignment of limb did not 

significantly correlate with the distal femoral cut 

in this study. This value was affected by only 

anatomical factors of the femur. Tibial factor does 

not affect distal femoral cut On the other hand, 

Deakin et al.
[19]

 has shown a relationship between 

the distal femoral cut and the alignment of the 

lower limb, which should be less than 6° in valgus 

cases and greater than 6° in severe varus cases.
 

 

Conclusion 

The mean angle between the femoral mechanical 

axis and the femoral anatomical axis was 6.2°. But 

there is wide distribution of angle from 3 to 9 

degree so distal femoral cut angle should be 

individualised. There is no significant differences 

in male and female population.  
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