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ABSTRACT Objective: To investigate the azimuth angle change of anterior cruciate ligament (ACL) in different knee flexion Angle
and to provide anatomical support for diagnosis and reconstruction of ACL injury research. Methods: The specimens in this experiment
are 10 normal knee joints of adult. Measuring the ACL azimuth angle when the knee joint located at 0° , 30° , 60° , and 90°
respectively. Results: When the knee locates at 0° and 30° , the included angle of ACL and medial meniscus is bigger than the included
angle of ACL and femur (P<0.01). When the knee locates at 60° and 90° , the included angle of ACL and medial meniscus is smaller
than the included angle of ACL and femur (P<0.01). The included angle of ACL and medial meniscus are ordered from big to small with
the sequence as 0° ,30° ,60° , and 90° (P<0.01). The included angle of ACL and femur are ordered as 90° , 60° ,30° and 0° . The
angle at 0° and 30° has no significant difference (P>0.05). Conclusions: The PLB plays a major role when the knee is at 0° and 30° .
In ACL diagnosis or reconstruction, the included angle of ACL and medial meniscus should be a main reference factors. The AMB play a
major role when the knee at 60° and 90° . In ACL diagnosis or reconstruction, the included angle of ACL and femur should be a main
reference factor.
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Fig.A The human anatomical femur sample only retained the lateral half.
The arrow point to the Blumensatt line
Fig. B ACL is flat under the knee joint in straight condition, The arrow
point to AMB line & PLB line
Fig.C When the knee locates at 0° , the included angle of ACL and medial
meniscus is bigger than the included angle of ACL and femur, the included
angle of ACL and femur is 5 ° it can prevent ACL impact the femoral
condyle
Fig.D When the knee locates at 30° , the included angle of ACL and
medial meniscus is bigger than the included angle of ACL and femur
Fig.E.F When the knee locates at 60° & 90° , the included angle of ACL
and femur is bigger than the included angle of ACL and medial meniscus
Fig. C.D.E.F The pictures show the lateral of knee at 0° .30° ,60° .
90° .The Angle between the two dashed lines is the included angle of
ACL and femur, the Angle between the two full lines is the included angle
of ACL and medial meniscus

Fig.D.E.F There are three angles in the plastic set square:30° ,60° |

90° , they are used to represent the knee straight and flexion Angle
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Table 1 Angle of ACL and Medial Meniscus, Angle of ACL and Femur (° , n=10)

0° 30° 60° 90°
Angle of ACL and Femur 5.00x 1.20 6.00x 1.51 30.18+ 2.64 58.90+ 1.33
Angle of ACL
60.35+ 2.12 29.40% 143 22.23%+ 2.10 4.00% 2.10
and Medial Meniscus
t 55.65 27.56 5.77 54.09
P 0.000 0.000 0.000 0.000

F2 ACL g B %A ACL AU ARERAILRER(1)
Table 2 The comparison between ACL and Medial Meniscus, and Femur(1)

0° :30° 0° :60° 0° :90°
Angle of ACL and Angle of ACL Angle of ACL Angle of ACL Angle of ACL Angle of ACL
Femur and Medial Meniscus and Femur and Medial Meniscus and Femur and Medial Meniscus
q 1.38 38.68 34.94 47.65 74.81 70.43
P >0.05 <0.01 <0.01 <0.01 <0.01 <0.01
®3 ACL g8 %fA. ACL A3 ARERAILRER(2)
Table 3 The comparison between ACL and Medial Meniscus, and Femur(2)
0° :30° 0° :60° 0° :90°
Angle of ACL and Angle of ACL Angle of ACL and Angle of ACL Angle of ACL and Angle of ACL
Femur and Medial Meniscus Femur and Medial Meniscus Femur and Medial Meniscus

q 33.56 8.96 73.42 31.75 39.86 22.78
P <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

Table 1 Angle calculated result: When the knee locates at 0° and 30° , the included angle of ACL and medial meniscus is bigger than the included angle

of ACL and femur (P<0.01). When the knee locates at 60° and 90° , the included angle of ACL and medial meniscus is smaller than the included angle of

ACL and femur (P<0.01).

Table 2 The angle at 0° and 30° are have no significant difference (P>0.05). The included angle of ACL and femur are ordered as 90° , 60° , 30° and

0° (P<0.01).

Table 3 The included angle of ACL and medial meniscus are ordered from big to small with the sequence as 0° ,30° , 60° ,90° (P<0.01).
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