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Clinical Research on Tibial Tunnel after Anterior Cruciate Ligament Reconstruction Zhang Qiang, Zhang Chunli, Xu Hu, et
al. Department of Orthopaedics, Xijing Hospital, Fourth Military Medical University, Xi’ an 710032, China

[ Abstract]  Objective To provide basis for the improvement of arthroscopic reconstruction of the anterior cruciate ligament
(ACL) through comparison of coverage rate and tunnel positions between single and double-bundle on tibial plateau by dual-source
computed tomography ( DSCT) three-dimensional imaging. ~ Methods DSCT scans were performed on 14 pairs of double-bundle and
20 pairs of single-bundle reconstruction knees after arthroscopic reconstruction of ACL. ACL tibial footprints and tunnels were
reconstructed on tibial plateau by 64-slice spiral CT workstation ( GE, Volume Share2-AW 4. 4 version). The area of ACL tibial
footprint and tibial tunnel were marked and measured. The coverage rate of single and double-bundle on tibial plateau and the tunnels
position were compared and calculated. Results (1) The coverage rate after surgery in single bundle was (50.50 +13.58) %
while (61.07 £11.53) % in double bundle. There was significant difference (¢ =2.370,P =0.024) between the two groups. (2)
The tunnel center in ACL single-bundle reconstruction was located at a mean of 43. 80% in sagittal plane and 55. 15% in frontal plane,
whereas the natural footprint center located at 44.90% in sagittal plane and 51.85% in frontal plane. There was significant difference
in frontal plane (¢=5.592,P =0.001) but no significant difference in sagittal plane (¢t =0.631,P =0.536). (3) In ACL double-
bundle reconstruction, the center of AMB ( anteromedial bundle) tibial tunnel was located at a mean of 37.00% of anterior-to-posterior
plane and 53.00% of lateral-to-medial plane. The center of natural footprint was located at 37. 43% in sagittal plane and 51.14% in
frontal plane. No significant difference was found in sagittal plane (¢ =0.120,P =0.908) while significant difference was observed in
frontal plane (z=4.192,P =0.001). The center of PLB ( posterolateral bundle) tibial tunnel was located at a mean of 55.00% in
sagittal plane and 56.00% in frontal plane while the center of natural footprint was located at 40.79% in sagittal plane and 51.64% in
frontal plane. There was significant difference in sagittal plane (¢ =9.121,P =0.001) and frontal plane (¢ =7.280,P =0.001).
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Conclusions The coverage rate of ACL on tibial tunnel was larger in double bundle reconstruction than in single bundle. In order to

anatomically reconstruct ACL, individualized reconstruction technique should be adopted. Moreover, the dual-source three-dimensional

computed tomography ( DSCT) can help us to evaluate the relative location of tibial tunnel and ACL footprint which can provide

meaningful guidance for arthroscopic reconstruction of the ACL.
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