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Bone tunnel positions in anterior cruciate ligament reconstruction evaluated by three-dimensional CT reconstruction
based on Mimics software :modified transtibial versus anteromedial portal technique YU Han,HUANG Cheng-long,
CHEN Jia-yi,KONG Xiang-jia,REN Peng,XU Hong-wei,SONG Dan-dan ,and CHEN Gang*. * Department of Orthopaedics ,
the Second Affiliated Hospital of Jiaxing College , Jiaxing 314000, Zhejing, China

ABSTRACT Objective:To compare the femoral and tibial tunnel positions of anterior cruciate ligament reconstruction using
the modified transtibial (MTT) technique and anteromedial (AM) portal technique. Methods: Between January 2017 and
September 2020, 78 patients with anterior cruciate ligament rupture underwent single-bundle reconstruction with the modified
transtibial technique in 39 cases (group MTT) and through anteromedial approach in 39 cases (group AM). There were 25
males and 14 females in group MTT, with an average age of (37.0£2.3) years old; 27 males and 12 females in group AM , with
an average age of (37.5+2.2) years old. CT scan of the affected knee was conducted one week after the surgery to measure and
compare the femoral tunnels positioning (Fx,Fy) ,tibial tunnels positioning in the frontal plane (Tx1) ,tibial tunnels positioning
in the sagittal plane (Tyl),and tibial tunnels positioning in the axial plane (Tx2,Ty2) in patients undergoing anterior cruciate
ligament reconstruction through Mimics software. Results : Three-dimensional CT reconstruction after the surgery showed that
the average Fx and Fy were (25.2+2.1)% and (34.9+3.0)% respectively and the Tx1 and Tyl were (45.5+3.3)% and (44.7+
3.0)% respectively ,while the Tx2 and Ty2 were (47.0+£3.0)% and (39.9+4.2)% respectively in group MTT. In group AM, the
average Fx and Fy were (26.0£2.0)% and (36.1+3.9)% respectively and the Tx1 and Tyl were (46.5+3.1)% and (45.6+
3.1)% respectively,while the Tx2 and Ty2 were (47.4+£2.5)% and (39.6+3.9)% respectively. There were no statistically sig-
nificant differences in the femoral and tibial tunnels between the two groups (P>0.05). Patients in both two groups obtained
anatomic anterior cruciate ligament reconstruction. Conclusion:Both the MTT and AM technique can achieve good anatomical
positioning of the femoral and tibial tunnels , without significant differences in the positioning of the bone tunnels.
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Tab.1 Comparison of preoperative general data between two groups of patients with anterior cruciate ligament rupture
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Fig.1 Schematic diagram of bone tunnel measurement 1a. Sagittal plane of the femur 1b. Coronal plane of the tibia 1c. Sagittal plane of the tibia

1d. Axial plane of the tibia
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Tab.2 Comparison of the relative position percentage of the bone tunnel center point between two groups(x=+s,%)
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Fig.2 A 36-year-old male patient,anterior cruciate ligament rupture treated with the modified
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= transtibial technique ~ 2a. The femoral tunnel ~ 2b. Coronal bone tunnel of the tibia  2c. Sagittal
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Fig.3 A 39-year-old male patient, anterior cruciate ligament rupture treated with the anteromedial
portal technique ~ 3a. The femoral tunnel  3b. Coronal bone tunnel of the tibia  3c. Sagittal bone

tunnel of the tibia  3d. Axial bone tunnel of the tibia
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