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The effectiveness of MRI evaluation after anterior cruciate ligament
reconstruction using hamstring tendon autograft
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Purpose: To evauate the effectiveness of MRI after ACL reconstruction with femoral tunnel at 10 o’ clock position.

Materials and Methods: MRI findings of 29 patients after ACL reconstruction using hamstring tendon autograft were evaluated.
The mean period from operation to MRI was 18.9 months (7~40 months). Signal intensity, morphology and continuity of graft,
femoral insertion, graft angle, roof impingement, cross pin breakage and position were evaluated. Those findings were compared

with KT-2000, Lysholm knee score and pivot shift test.

Results: There was no significant correlation between signa intensity of graft and the duration to MRI. Most common pattern of
the morphology was straight, and the continuity was well-preserved. 13 cases of femoral tunnel insertion were zone 4 and 16 were
zone 3. There were no roof impingement. 10 cases showed cross pin breakages, of which 5 were found at the outside of distal
femoral posterior cortex. 9 showed cross pin directed posteriorly in axial view. There was no significant correlation between clinical

results and cross pin breakage.

Conclusion: MRI examinations after ACL reconstructions are useful to evaluate the graft status, position of the graft and cross
pins. Since the direction of the cross pin is important especially in 10 o’ clock femoral position, care should be taken to avoid cross

pin breakage.
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Table 1. Evaluation protocol using MRI
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' _ _ _ Proximal o/ 1/ 213

Signal intensity (saggital) Middle 0/1/21/3
Distal o/ 1/ 213

_ _ _ Proximal o/ 1/ 213

Signal intensity (coronal) Middle 0/1/ 21/ 3
Distal o/ 1/ 213

Tota signa intensity

Morphology straight / curved / wavy

Continuity well-preserved/ partial disruption/ complete disruption

Pin direction downward / non-downward

Coronal angle

Femoral tunnel postion Sagl_ttal zonel / zone2 / zone3 / zoned
Axial zonel / zone2 / zone3 / zoned

Roof impingement yes/ no

c in fixatioi Breakage yes/ no

rosspin fixatioin position outside cortex / inside cortex

Fig. 1. Evaluation of femoral graft insertion in the sagittal view.

Fig. 2. Analysis of graft roof impingement in the sagittal view.
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Fig. 3. Analysis of the femoral tunnel in the axial view.

Fig. 4. ACL graft anglein the coronal view.
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Fig. 6. Direction of the cross pin in the axial view.
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Fig. 5. Position of cross pin at the posterior cortex of distal femur (A) cross pin inside posterior cortex of the distal femur, and

(B) cross pin outside posterior cortex of the distal femur.
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Table 2. Clinical findings and MRI findings of cross pin of 29 patients

Period to ! Cross Cross Cross
Case No OP date MRI Lysholm F_W_Ot KT-2000 pin pin pin
(month) shifting (mm) breakage position direction

1 2003.11.26. 40 89 1 3 yes outside downward

2 2004.03.11. 36 86 1 18 yes outside downward

3 2004.03.18. 25 81 0 2.7 yes inside  non-downward

4 2004.05.25. 25 96 1 3 yes outside downward

5 2004.06.08. 35 91 0 15 yes outside downward

6 2004.08.12. 32 92 0 1 yes inside  non-downward

7 2004.08.24. 28 93 0 18 no inside non-downward

8 2004.12.16. 16 99 0 19 no inside downward

9 2005.01.25. 13 93 0 2 no inside non-downward
10 2005.05.12. 12 96 0 32 yes inside  non-downward
11 2005.05.24. 15 92 1 22 no inside non-downward
12 2005.05.31. 25 82 0 12 no inside non-downward
13 2005.06.02. 7 83 0 1 yes inside non-downward
14 2005.07.12. 21 87 1 5 no inside non-downward
15 2005.07.13. 13 100 0 0 no inside non-downward
16 2005.08.23. 24 100 0 2.8 no inside non-downward
17 2005.11.17. 14 85 2 32 no inside non-downward
18 2005.11.21. 17 86 0 0.5 no inside downward
19 2005.11.25. 17 96 0 3 no inside non-downward
20 2006.06.01. 14 93 1 21 no inside downward
21 2006.06.01. 17 86 0 0 yes outside downward
22 2006.07.14. 14 86 1 11 no inside non-downward
23 2006.08.11. 14 88 0 1 no inside non-downward
24 2006.08.31. 12 95 0 1 no inside non-downward
25 2006.08.31. 12 78 0 27 yes inside non-downward
26 2006.09.01. 13 89 0 1 no inside non-downward
27 2006.09.27. 13 86 0 1 no inside non-downward
28 2006.10.10. 12 93 0 3 no inside downward
29 2006.11.17. 13 94 0 0.5 no inside non-downward
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Fig. 7. The way to check the position of the cross pin at our institution (A) photographic view, (B) arthroscopic view.
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