
Interest in curves – Is it justified for orthopods? A CT based 
morphometric study of radius of curvature of femur

In today’s era, fractures of the femur are primarily managed

with intramedullary devices. Keeping in mind the anatomical

sagittal bow of the femur, intramedullary devices have been

devised with an anterior bow, but this varies amongst various

manufacturers.(1) These devices are met with a few

complications - impingement on the anterior cortex beyond the

isthmus and the asymmetrical bow of intramedullary nails can

lead to a posterior cortical opening at the fracture site.(2)

Our study intended to find the average radius of curvature

(ROC) of the anatomical bow of the femur and its variation in

the Indian population

Radiographic data of 150 normal femur scans done in 81 patients who presented to a Level I trauma centre for their trauma-

related indications were loaded in the Mimics 21.0 software (©Copyright Materialise 2021 Materialise, Leuven, Belgium). A

centreline (of the medullary cavity) was created using the software. A best-fit circle was created in the sagittal plane involving a

major part of the centreline, and ROC was calculated.
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a) Centerline creation of a 3D model of the 

medullary canal of the femur.

b) Creating a best fit circle based on the centerline

Representative diagram showing calculated ROC; femur 

height and isthmus diameter

Correlation coefficient (r) = 0.65 (p < 0.05)

Mean – 1027.2mm
SD – 241.5

Range – 472mm to 1800mm

Majority ROC found in the range of 800-1100mm
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The usual ROC of intramedullary nails is commonly >1300mm, much higher than the average ROC we identified in the Indian

population. Thus, we conclude that -

• Implants with smaller ROC in the range of 1100mm are needed, leading to better implant placement in the canal and avoiding

complications of anterior cortex impingement and preventing fracture gap widening in our setting.

• In this age of 3D printing and ease of access to low radiation CT scans a pre-operative analysis of femur ROC would help in

better implant selection.
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