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Correlation between Femoral Tunnel Location in Three-Dimensional
Computed Tomography and Femoral Tunnel Angle in Plain
Radiographs after Single-Bundle Anterior Cruciate Reconstruction

Ju-Hong Lee, M.D., Hyuk Park, M.D.”, and Seong-Yup Jeong, M.D.

Department of Orthopedic Surgery, Chonbuk National University Hospital,
Research Institute of Clinical Medicine, Chonbuk National University Medical School, Jeonju, Korea

Purpose: The purpose of this study is to determine correlation between femoral tunnel angle in the coronal plane on a simple radiograph
and femoral tunnel location in the sagittal plane on three-dimensional computed tomography (3D-CT).

Materials and Methods: The subjects included 42 patients who underwent 3D-CT after the operation out of 70 cases of anterior cruciate
ligament reconstruction using quadriceps tendon-patelllar bone autograft from April, 2009 to June, 2011. Measurement of the femoral
tunnel angle was based on the anatomical axis of the femur in antero-posterior (AP) and Rosenberg views; femoral tunnel location was
described as a proportional percentage on the medial surface of the lateral femoral condyle in the 3D-CT image; then the correlation
between femoral tunnel angle and femoral tunnel location was analyzed retrospectively.

Results: Femoral tunnel angle was 41.5°+6.8° (range: 29.7°-53.9°) on AP radiographs, and 34.9°+6.9° (range: 23.8°-46.5°) on Rosenberg
views. The femoral tunnel was located 36.9%=+11.3% from posterior, and 38.1%+6.5% from proximal on the 3D-CT image. On plain AP
radiographs, femoral tunnel angle and femoral tunnel location showed negative correlation (p<0.001, rho=-0.498), and, in comparison
with Rosenberg view, they showed negative correlation (p=0.006, rho=-0.416). Twenty three patients (53.5%) had femoral tunnel in the
anatomical location. Their femoral tunnel angle on AP radiographs was 43.3°+6.1°, while the femoral tunnel angle of patients who had
femoral tunnel in non-anatomical locations was 38.4°+6.4° (p=0.004). In the Rosenberg picture, similar difference was observed between
the two groups (p=0.012).

Conclusion: On AP radiographs and Rosenberg views, femoral tunnel angle showed significant correlation with the femoral tunnel
location on the 3D-CT image, and the group who had femoral tunnel location in the anatomical range showed a relatively higher femoral
tunnel angle.

Key words: anterior cruciate ligament reconstruction, femoral tunnel angle, femoral tunnel location, three-dimensional computed
tomography
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Table 1. Patient Information

Variable Value

Case (male/female) 42 (36/6)

Age (yr) 33.7 (15-46)
Acute (<3 ms)/chronic 29/13
Elapsed time to surgery (mo) 11.4 (0.3-175.0)
Follow-up (mo) 5.0(2-19

Values are presented as number or median (range).

Figure 1. The femoral tunnel angle (*) is measured from the longitudinal
axis of the femoral tunnel (x) and anatomical axis (y) of the femur on
antero-posterior (A) and Rosenberg views (B).
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Figure 2. Femoral tunnel location was described as a proportional
percentage (from proximal to distal and posterior to anterior) on the
medial surface of the lateral femoral condyle in the three-dimensional
computed tomography image. The circle showed position of the graft in
femoral tunnel.
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Table 3. Femoral Tunnel Position on Three-Dimensional CT
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Table 2. Relation between CT Position and Femoral Tunnel Angle on
X-ray

- FTA in AP view FTA in Rosenberg view
CT position (%)
r p-value
Femoral PA -0.498 <0.001 -0.416 0.006
Femoral PD -0.148 0.351 0.174 0.272

CT, computed tomography; FTA, femoral tunnel angle; AP, antero-
posterior; PA, posterior to anterior; PD, posterior to distal.

Within anatomic range (n=
CT femoral PA (%) 22.2+3.0
CT femoral PD (%) 37.8+5.6
FTA in AP view () 43.3+6.1
FTA in Rosenberg view () 36.5+7.3

23)

Outside anatomic range (n=19)

40.4+9.6
38.2+6.7
38.4+6.4 0.012
31.5+5.5 0.025

Values are presented as mean=standard deviation. CT, computed tomography; PA, posterior to anterior; PD, posterior to distal; FTA, femoral tunnel

angle; AP, antero-posterior.
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