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[ Abstract] Objective To observe the developmental and growth patterns of osseous acetabular antever-
sion (OAA) and cartilaginous acetabular anteversion (CAA) with different ages on magnetic resonance imaging
(MRI). Methods We retrospectively analyzed the medical records of children receiving hip MRI examination
from January 2008 to January 2018. Among 293 children with normal development of the hips, there were 147
boys and 146 girls with a mean age of 8.01 years (1 month to 16 years). The values of OAA/CAA were meas-
ured on cross-sections on MRI and their normal developmental patterns determined by age-based cross-sectional
analysis. The differences of OAA/CAA were compared between normal and DDH children. The data were statis-
tically analyzed. Results Normal OAA increased from a mean value of 8.69°+3.16° to 11.83°+2.95° dur-
ing the first two postnatal years. Then it stayed unchanged until 9 years. From 9 to 16 years, OAA showed a
slight increase of 2°~3 © again. The mean value of OAA rose to 14.37°+£3.55° at the age of 16 years. Normal
CAA spiked rapidly from a mean value of 12.29°+3. 13° to 15. 19°+2. 68° within the first two years and then
stabilized at a constant level of 15.17°+3.38° until 16 years. Conclusion Normal CAA has fully formed at
birth and remains constant until adulthood. In childhood, osseous-anteversion does not represent cartilaginous-
anteversion. And MRI is necessary for assessing acetabular cartilage components prior to hip surgery.

[ Key words] Acetabular Anteversion; Osseous Acetabular Anteversion; Cartilaginous Acetabular Ante-

version; Magnetic Resonance Imaging
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Fig.1 Tl-weighted axial MRI showing the measurements of os-
seous acetabular anteversion (OAA) and cartilaginous acetabu-
lar anteversion (CAA)
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Table 1 Assessments of intra-and inter-observer agreement of osseous acetabular anteversion and cartilaginous acetabular
anteversion (ICC, intraclass correlation coefficient; CI, confidence interval)

B R (°) B m AT ()
Icc 95% CI P icc 95% CI P

A-A 0.9953 0.9955 ~0.9978 <0.001 0.9758 0.9725 ~0.9817 <0.001

A-B 0.8817 0.8577 ~0.9109 <0.001 0.8861 0.8638 ~0.9105 <0.001

A-C 0.9869 0.9673 ~0.9948 <0.001 0.8733 0.8489 ~0.8916 <0.001

B-C 0.8976 0.8754 ~0.9123 <0.001 0.9014 0.8815 ~0.9230 <0.001
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Fig.2 Graphs of the values for osseous (OAA) and cartilagi-
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Table 2 Values of osseous (OAA) and cartilaginous acetabular anteversion (CAA) corresponding to age in normal children

S Bt HEME R A (°) B PEREF T ()

(%) Rk Xxs 95% Cl Xxs 95% Cl G A
1 58 8.69 £3.16 7.86~9.52 12.29 £3.13 11.46 ~13.11 6.16 <0.001
2 48 11.83 +2.95 10.98 ~12.69 15.19 2. 68 14.41 ~15.97 5.84 <0.001
3 40 11.96 +1.73 11.40 ~12.51 15.49 £2.43 14.72 ~16.27 7.14 <0.001
4 16 12.01 +3.08 10.36 ~13. 65 15.08 +2.62 13.69 ~16.47 3.04 <0.001
5 36 11.94 +2.91 10.95 ~12.92 15.04 2. 68 14.07 ~16.00 4.56 <0.001
6 44 12.05 +2.61 11.25 ~12. 84 15.20 2. 62 14.40 ~16.00 5.66 <0.001
7 28 12.68 +3.40 11.36 ~14.00 15.05 +3.20 13.81 ~16.29 2.69 <0.001
8 48 11.99 +3.12 11.08 ~12.89 15.18 +2.80 14.37 ~16.00 5.28 <0.001
9 36 12.16 +2.98 11.15 ~13.17 15.46 £2.97 14.45 ~16.46 4.70 <0.001
10 38 12.73 £3.35 11.63 ~13.83 15.15 3. 14 14.12 ~16.18 3.25 <0.001
11 32 12.91 +3.43 11.67 ~14. 14 14.67 £3.30 13.48 ~15.86 2.10 <0.001
12 40 13.25 +4.14 11.93 ~14.58 15.41 +3.64 14.25 ~16.58 2.48 <0.001
13 20 14.37 +6.32 11.41 ~17.33 16.69 +6.22 13.78 ~19. 60 1.70 <0.001
14 30 14.66 +3.22 13.46 ~15.87 16.18 +3.20 14.99 ~17.38 1.83 <0.001
15 34 14.46 +4.19 13.00 ~15.92 16.58 +4.30 15.08 ~18.08 2.06 <0.001
16 38 14.37 +3.55 13.21 ~15.54 15.29 £3.67 14.09 ~16. 50 0.70 <0.001
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Fig.3 Correlation and scatter diagram of osseous (OAA) and cartilaginous acetabularanteversion ( CAA) in normal children

Fig.4 Correlation and scatter diagram of osseous (OAA) and cartilaginous acetabularanteversion (CAA) in normal male children

Fig.5 Correlation and scatter diagram of osseous (OAA) and cartilaginous acetabularanteversion (CAA) in normal female children
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Table 3 Values of osseous (OAA) and cartilaginous acetabular anteversion ( CAA) based upon age

and gender in normal children(x +s)

0AA(®) CAA(®)
FI o S
() MR 4 et A PAE gtk 4 et ol PfE
(/%) (B/%)
1 28/30 7.96 +2.37 9.38 +3.66 -1.76 0.088 28/30 11.69 £2.46 12.85 £3.59 -1.44 0.159
2 20/28 12.08 £2.93 11.66 +3.00 0.49 0.629 20/28 15.96 £2.62 14.65 £2.64 1.70 0.096
3 20/20 11.69 +1.83 12.22 +1.63 -0.98 0.333 20/20 15.06 £2.27 15.93 £2.58 -1.14 0.264
4 8/8 11.75 £2.72 12.26 £3.59 -0.32 0.756 8/8 15.27 £2.57 14.89 +2.82 0.28 0.785
5 18/18 11.42 £2.57 12.46 £3.20 -1.08 0.289 18/18 14.68 +2.68 15.39 +£3.06 -0.74 0.468
6 28/16 12.05 £2.61 11.76 £2.70 0.20 0.590 28/16 15.26 £2.70 15.10 £2.55 0.54 0.847
7 14/14 12.21 £2.60 13.10 £4.12 -0.66 0.517 14/14 14.54 £2.77 15.54 £3.61 -0.83 0.416
8 26/22 12.02 +£3.89 11.95 £2.85 0.72 0.943 26/22 15.13 £3.06 15.24 +£2.52 -0.13 0.896
9 20/16 11.16 £3.07 13.42 £2.38 -2.42 0.210 20/16 14.78 £2.67 16.30 £3.20 -1.55 0.132
10 18/20 12.10 £2.02 13.29 +4.18 -1.10 0.278 18/20 14.50 £1.96 15.73 £3.87 -1.25 0.220
11 18/14 11.67 £2.53 14.51 £3.85 -2.52 0.017 18/14 13.55 +2.81 16.11 £3.41 -2.33 0.027
12 18/22 11.59 +£3.00 14.61 +£4.50 -2.43 0.020 18/22 14.02 £1.97 16.55 +4.30 -2.46  0.020
13 6/14 11.98 £3.06 16.25 £6.48 -2.24 0.038 6/14 14.52 £3.15 18.90 £5.93 -3.62 0.002
14 14/16 12.69 +£2.63 16.37 £2.70 -3.79 0.001 14/16 14.13 £2.72 17.98 +£2.54 -4.07 <0.001
15 24/10 13.80 +4.33 16.03 £3.54 -2.52 0.016 24/10 15.87 £4.36 18.29 +3.82 -3.44 0.038
16 14/24 13.45 +2.49 16.61 £2.68 -5.86 <0.001 14/24 14.98 +£2.33 17.23 £2.83 -5.98 <0.001
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