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[ Abstract) Objective  To study the location of high-density fibers in the femoral insertion of anterior cruciate ligament
(ACL) by three-dimensional magnetic resonance ( MR), and to guide the location of femoral canal of ACL under arthroscopy.
Methods A total of 20 healthy young volunteers’ unilateral knees were imaged by using 3D MR scanning. In each set of MR image,
the ACL femoral insertion were analyzed with different signal type, and the 3D models of the high density signal part, low density signal
part, the lateral condyle of the femur and the cartilage of lateral condyle of femur were reconstructed with the Mimics. The position of
the high density signal part of the ACL femoral insertion and its relationship with the height of intercondylar notch and high deep point
were measured on 3D models. Results The femoral footprint of ACL could be divided into high density fibre part which represented
direct insertion, and low density fibre part which represented indirect insertion. The length of long axis of direct femoral insertion was
(15.8 £2.4) mm, the length of short axis of direct femoral insertion was (6.2 = 1.3) mm. With the height of the femoral
intercondylar notch as a reference, the direct footprint located between approximately 22% to 43% of the height. With the height of the
whole footprint as a reference, the direct footprint located at approximately the upper 50% of the height. The direct insertion center was

higher than the height of the high deep point of the cartilage border, and the distance was (5.68 +1.97) mm. Grouping by gender,
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there was no significant difference in the relative position of direct insertion (e, f, g) and the distance from the center of direct
insertion to the highest point of posterior cartilage margin (a) (P >0.05). Grouping by age, there were no significant differences in
e, I, g and a values among the groups (P >0.05), except for the g values of <29 years old group and =40 years old group (P <
0.05). Conclusions The high density fibre part and low density fibre part of ACL femoral footprint represented the direct and

indirect insertion. The height of the intercondylar notch and high deep point of the cartilage border could be used as references for

allocating the femoral tunnel.
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