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Locating the femoral insertion site of anterior cruciate ligament on radiographs: a

study of the distance relationship between footprint and femoral condylar landmarks
GUO Lin', YANG Liu', WANG Ai-min®, TANG Kang-lai', WANG Xiao-yu' (' Center of Joint Surgery, Southwest Hospital,
Chongqing 400038, *Department of Trauma, Institute of Surgery Research, Daping Hospital, Third Military Medical University, Chongqing
400042, China)

Abstract; Objective To study the distance relationship between femoral footprint of ACL and femoral
condylar landmarks. Methods  The femoral ACL insertion site of 6 adult cadavers was marked with metal
threads around the base of tendon. Standard lateral computed radiographs ( CR) were taken and four pairs of
bone landmarks were signed on the graphs: mechanical axis of femoral stem ( A) and tangent of hind condyles
parallel to A line (B); tangent of fore condyles (C) and tangent of hind condyles (B) ; Blumensaat line (D)
and tangent of distal condyles parallel to D line (E) ; tangent of distal condyles (F) and tangent of hind con-
dyles both vertical to A line (G). X-Caliper was used to measure the distance between ACL insertion site and
landmarks. Insertion site was referenced according to these landmarks and the best reference landmarks were
decided. Results The center of ACL footprint was found at (6.53 +1.1)% between line A and B, (78.1 +
1.0)% between line B and C, (38.3 +2.7)% hetween line D and E, (43.1 +4.6)% between line F and
G. Conclusion Mechanical axis of femoral stem ( A) and tangent of fore and hind condyles (C and B) com-
bined with Blumensaat line are good reference lines to locate femoral insertion site of ACL on a perfect lateral
projection.
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Tab 1 Bone marker represented with English letters on lateral

femoral X ray

. Distance 1o
English letters Bone markers

ACL footprint

A line Mechanical axis of femoral stem i
B line Tangent of hind condyles parallel 10 A line h
C line Tangent of anterior condyles parallel to A line ¢
D line Blumensaat's line d
E line Tangent of distal condyles parallel to I line e
F line Tangent of distal condyles parallel to A line I
G line Tangent of hind condyles both vertical 10 A line g
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Tab 2 The distance between ACL footprint and bone markers on lateral femoral X-rays (//mm)

ACL foolprint A B (W D E F G
Anterior 16.01 +0.57 16.77 0. 58 35.07 £1.05 - - - -
Posterior 27.01 +0.18 5.78£0.20 46.31 +0.53 - = = =
Superior E - - - - 26.37 £0.03 5.19+1.03
Inferior - - - - - 9.35+0.83 22.25£2.50
Central 21.41 +£0.36 11,37 +0.37 40.47 +1.04 7.31 £0.71 11.76 +0. 84 17.95 +0.84 13.63 +1.90

HU4R: ACL 1k 4 ELIE B 24 6 FHPEBRIC BB 1A ACL fit
B EITEE 19 14 15 4% %1 4302 I B 80600 77 48 B, PR A 37 ACL
S EAE , L 3.

&3 ACL I s BN & AR5 75 B MEARID 2 B BB B
HILEME (x x5, %)
Tab 3 Ratio of the distance of ACL footprint to different
pairs of bone markers (x +5, %)

ACL footprint a/a+th c/b+e d/d+e g/l+g
Anterior 0.488 £0.017  0.676 +0.014 - -
Posterior 0.823 0,006 0,889 +0.005 - -
Superior - - - 0. 164 +0.027
Inferior - - - 0.733 +0.673
Central 0.653 0,011 0.781 +0.010 0.383 +0.027 0.431 +0.046
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