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Normal Korean Femoral Neck Anteversion, Acetabular Anteversion
and Combined Anteversion Measured with Computed Tomography

Bum-Soo Kim, M.D., Seong-Tae Kim, M.D.A, Seung Myung Wi, M.D., Won Rak Choi, M.D., and Dong Suk Kim, M.D.

Department of Orthopedic Surgery, Cheju Halla General Hospital, Jeju, Korea

Purpose: The authors measured the anteversion of the femoral neck and acetabulum and the sum of the two values in normal Korean
people by computed tomography. The authors examined the normal range of the values to analyze the difference in sex and sides as well as
the relationship between the femoral neck and acetabular anteversion.

Materials and Methods: The authors measured the anteversion of the femoral neck and acetabulum in 118 normal Korean adult males
and 114 females aged between 21 and 49 on both the right and left sides by computed tomography and calculated the sum of anteversion.
The authors analyzed the mean and standard deviation, and investigated the sex differences and side differences, as well as the
relationship between the acetabular anteversion and femoral neck anteversion statistically.

Results: The anteversion of the acetabulum in males was 15.3°+6.1° on the right side and 15.3°+6.6° on the left side. The anteversion
of the femoral neck in males was 5.3°+7.6° on the right side and 1.5°+9.2° on the left side according to the Hernandez et al. method. The
anteversion of acetabulum in females was 16.8°+5.4° on the right side and 16.3°+5.8° on the left side. The anteversion of femoral neck in
females was 10.3°+8.2° on the right side and 7.9°+8.2° on the left side according to Hernandez et al. method. No difference in acetabular
anteversion, and a significant difference in the femoral neck anteversion on both the right and left sides were observed between males
and females. No difference of acetabular anteversion was observed between the right and left sides, but a significant difference in femoral
neck anteversion was noted between the right and left sides measured by either the Hernandez et al. method or Weiner et al. method. The
Pearson coefficient revealed no carrelation between the femoral neck anteversion and acetabular anteversion.

Conclusion: No difference in the acetabular anteversion was observed, but there was a significant difference in femoral neck anteversion
between males and females. A significant difference in femoral neck anteversion was observed between the right and left sides. No
correlation was noted between the anteversion of the femoral neck and acetabulum.

Key words: femur neck, acetabulum, anteversion
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Table 1. Demographic Data of the Study

Age range (yr) Male (case) Female (case)
21-29 16 10
30-39 43 26
40-49 59 78
Total 118 114

Values are presented as number only.

Figure 1. Method of measuring the acetabular anteversion. Line AB is
drawn by connecting the most posterior point of the posterior column of
the acetabulum. Line CD is perpendicular to line AB. Line EF is drawn
by connecting the anterior and posterior acetabular edge. The angle
between line CD and line EF is the acetabular anteversion.
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Figure 2. Method of measuring the femoral neck anteversion. A is the
angle between the horizontal line and the line of the femoral neck
axis, B is the angle between the horizontal line and the line connecting
the posterior surface of the distal femoral medial condyle and lateral
condyle. A minus B is the femoral neck anteversion.
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Figure 3. Defining the axis of femoral neck: (A) The Hernandez et al.
method” is defining the femoral neck axis as the line which connects the
center of the femoral head and that of the isthmus of the neck. (B) The
Weiner et al. method™ is defining the femoral neck axis as the midline
between the ventral and dorsal cortices of the femoral neck.

Table 2. The p-value of Paired T-Test for the Interobserver and
Intraobserver Difference

Variable Interobserver Intracbserver
Right AA 0.323 0.342
Right FA (H) 0.323 0.401
Right FA (W) 0.223 0.315
Left AA 0.290 0.320
Left FA (H) 0.401 0.255
Left FA (W) 0.057 0.318
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Table 3. Intra-Class Correlation Coefficients in the Interobserver and
Intraobserver Measurements, with Their 95% Confidence Intervals

Variable Interobserver Intraohserver
Right AA 0.949 0.953
Right FA (H) 0.972 0.944
Right FA (W) 0.977 0.962
Left AA 0.959 0.942
Left FA (H) 0.971 0.965
Left FA (W) 0.977 0.972

AA, acetabular anteversion; FA, femoral neck anteversion; H, Hernandez
et al. method”: W, Weiner et al. method™.

AA, acetabular anteversion; FA, femoral neck anteversion; H, Hernandez
et al. method”; W, Weiner et al. method™.
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Table 4. Descriptive Statistics of Males
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No.of subject 118 118 118 118 118 118 118 118 118 118
MeansSD  153+61 53+7.6 89485 153+66 15:¢02 61491 206+01 2424100 16.8+11.3 21.4+11.0
Range 16-27.2 -201-323 -236-354 01-27.1 -18.0-336 -210-358 -05-483 -59-515 -13.8-445 -7.9-525
Percentile (%)

25 107 21 50 109 6.0 18 142 184 84 152
50 15.8 5.1 101 154 3.0 6.0 209 253 173 204
75 20.2 10.1 151 209 63 114 260 305 250 294

AA, acetabular anteversion; FA, femoral neck anteversion: H, Hernandez et al. method”; W, Weiner et al. method'®: SD, standard deviation.

Table 5. Descriptive Statistics of Females

N T
No. of subject 114 114 114 114 114 114 114 114 114 114
Mean+SD 16.8+5.4 10.3+8.2 123+10.4 16.3x58 7.9+82 104+84 27.1+102 29.1+£12.3 23.6+10.8 26.7+11.1
Range 1.6-30.4 -145-28.8 -15.8-475 -3.7-31.7 -9.8-29.2 -7.9-384 -43-51.0 -0.2-69.8 -2.0-66.4 -2.3-64.7
Percentile (%)

25 13.2 53 6.7 12.6 3.7 5.6 21.2 22.8 2.4 20.1
50 16.2 10.2 12.8 16.2 8.2 10.2 271 29.5 26.0 25.9
75 20.5 16.2 17.7 20.3 141 16.3 34.0 371 33.3 32.8

AA, acetabular anteversion; FA, femoral neck anteversion: H, Hernandez et al. method”; W, Weiner et al. method'®: SD, standard deviation.

Table 6. Difference between Males and Females

Mean

Variable FA (H)

Mean AA

Category

p-value p-value

Right ~ Male (n=118) 156.3 0.055 5.3 <0.001 8.9 0.007 20.6 <0.001 24.2 0.001
Female (n=114)  16.8 10.3 12.3 27.1 29.1

Left Male (n=118) 156.3 0.224 1.5 <0.001 6.1 <0.001 16.8 <0.001 214 <0.001
Female (n=114)  16.3 7.9 10.4 23.6 26.7

AA, acetabular anteversion; FA, femoral neck anteversion: H, Hernandez et al. method®; W, Weiner et al. method'”.



265

Normal Korean Femoral Neck Anteversion, Acetabular Anteverion Measured with CT

2= 201+123=(9], -02-69.8%; AR 9], 228-37.15%),
2= 267+ 111E(HH, -23-647%; ARSI 949, 20.1-32.8%)
S THTable 5).

Jd 7o Zpo] AL &
005 0]9rd wf f-ofu]gk 7o 2 Hedohgl=t] £ —?*é L&A
Z—]?:l}\]»‘.:. 574]14 o] 5(}017} %4}\

T SAA R oJu] Sl Aol 7t Qlo] of/do] F BTt thE
73-‘? ABAPE 2 A0 2 YEptH(Table 6). 53 59 ‘:‘] ol
= A2 ol T-A78< o853l =t vl M AR= 2Fo] 7} ¢l
o] tig| 48 A= Hernandez 529 S8 # oLt Weiner &
S B 295 7ol FAIF SR Zpol7h Sl Ao R U
EPTHTable 7). e 35 AR} v]E H7GAR 7Re] AfahatA|
£ 27| 9Isto] gloj& ABAISE okl ot T Ak kA
7} = A o2 LERFTHTable 8).

E 5 A 2712 S
Weiner 5-2] 02 43 %] 1k RS A

Fotgledl 295 25 oJu] 2l Aol S e 2 Hp <0.001).

F

rl

lo |
l

Hernandez 52 ¥{x

of A& ol T

re
3
o
-4
1o
)
ox.
>
1o
u)
i,
ox.
o
2
o
~
>
)
o
2a)

N rfo
.

(Tt

_LJE
ol

m |
of
off
clﬁ
u
o -ll)“
ox,
ol
)
o
o
o
o
ol
2
e,
2 H oo

o)
o
>
R o
o
i
r:{_‘
)
»
Y
1o
N
s
it
u)
i,
o,

fo 1o -
)
12 oM
i >
rlr
>
O 0.
>’I

rfr e

bo] 2 Ale] xwm Bt
oz zw%tﬂ, =5] i

1
>
e
o i
é
rulm
m$
=~ S
S i
k
X
ro

O [‘-9-
e
- 9

o -IIN' L4

S
rﬂi o

P

fol
2ok
>
=2
T e

ox
;\1
JE

Adode =48 2 /\Hl’é Jr° = T‘—H"‘Ol El% 03%—% o]
O

o] okt sfof & Zlojth JEHH ?*é %ﬂ A}

A& =3 o] e = A7 @2} 0}741
=Ch= 7Hdstel A+t di/dell Z3tstaith B3 g2l e] 7@4%
i2]7]+= offuigt Hol QAT 217F 9l 97} B 37} gh=of A
Fobo] S o=l A&jt Aol gl= EH’E}g
gote] Aokt 1e]al Aol ks

Table 7. Difference between Right Side and Left Side
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Table 8. Pearson Correlation Coefficient

Variable Male Female
Right AA-FA (H) -0.129 0.101
Right AA-FA (W) -0.077 0.130
Left AA-FA (H) -0.015 0.144
Left AA-FA (W) -0.056 0.206

AA, acetabular anteversion; FA, femoral neck anteversion; H, Hernandez
et al. method”; W, Weiner et al. method™.

Variable Category Mean AA  p-value ::\;LGZ_B

Male Right (n=118)  15.3 0.962 5.3 0.000
Left (n=118) 15.3 1.5

Female  Right (n=114) 16.8 0.263 10.3 0.001
Left (n=114) 16.3 7.9

8.9 0.000 20.6 0.000 24.2 0.005
6.1 16.8 21.4
12.3 0.023 27.1 0.031 29.1 0.015
10.4 23.6 26.7

AA, acetabular anteversion; FA, femoral neck anteversion: H, Hernandez et al. method”; W, Weiner et al. method™.
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Table 9. Comparison of the Measurements of Acetabular Anteversion
with Previous Studies

Study Both sex Male Female
(degrees) (degrees) (degrees)
McKibbin" 16.5 14.0 19.0
Maruyama et al.”” 19.946.6 18.5 21.3
Vandenbussche et al.'”” 20.9+9.1 15.7+8.8 241+7.8
Kohnlein et al." 18.6+5.5 17.04.7 21.7+6.6
Zeng etal." Right 17.55.73 18.1+5.5
Left 16.0£5.74 17.6+4.8
Chang et al."” 17.5+6.0
Jamali et al.”” 20.1+6.4
Zeng etal.” 21.0+4.62 23.19+8.4
Our results Right 15.3+6.1  Right 16.8+5.4
Left15.3+6.6  Left 16.3+5.8

Values are presented as mean only or mean=standard deviation.
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Table 10. Comparison of the Measurements of Femoral Neck
Anteversion with Previous Studies

Study Both sex Male Female
(degrees) (degrees) (degrees)
Reikerds etal’  17+6 11+7 1447
Zeng etal."” 16.81+7.09 20.57+6.40
Khangetal.’®  17.9+7.4
Toogood et al.™ 9.73
Our results Right 8.9+8.5 Right 12.3+10.4
Left 6.0+9.1 Left 10.4+8.4

Values are presented as mean=standard deviation.
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