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==Abstract=—

Comparative Study of the Roentgenographic Methods for the Measurement of the
Femoral Anteversion

Young Min Kim, M.D. and Seong Il Bin, M.D

Department of Orthopedic Surgery. College of Medicine, Seoul National University, Seoul, Korea

The angle of the femoral anteverison has been recognized as an important consideration in the orth-
opedic field. The angle of the femoral anteversion can be measured roentgenographically by 3 metho-
ds, such as fluoroscopic, biplanar and axial methods.

It is the purpose of this study to investigate the comparative accuracy of the roentgenographic me-
thods determining the angle of the femoral anteversion.

The measurements by the fluoroscopic{Rogers), biplanar (Magilligan) and axial (Dunn) methods were
compared with the direct measurement of 42 adult dried femora and the measured values were stati-
stically analyzed.

The results were as follows:

1. Among fluoroscopic, biplanar and axial methods, the biplanar method using Magilligan technique

was the statistically reliable method to determine the angle of the femoral anteversion.

2. The axial method showed tendency to underestimate the angle of the femoral anteversion.

3. Though the fluoroscopic method was not so accurate as the biplanar method statistically, the 2

methods showed no difference in the ratio of measurement error within +5 and *10°range.
Key Words: Roentgenographic methods, Femoral anteversion.
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Fig. 2. Method of determining anteversion of

Cervical Plane the femur in a dried specimen.

True Angle of
Anteversion
}

Diacondylar Plane ¢

Fig. 1. A graphic portrayal of the definition of
the angle of anteversion,

= \\900
90",
Fig. 4. Roentgenogram demonstrating the fem-
] ] ur in the position of zero-degree neck-shaft angle.
Fig. 3. A schematic drawing which illustrates The shadow of the head lies directly in line with
the principle of the Rogers method. that of the shaft.
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Fig. 5-A. Anteroposterior roentgenogram shows the projected cervicofemoral angle (o). 5-B. Horizontal
lateral roentgenogram shows the projected angle of anteversion(f).

Table 1. Magilligan table for calculation of femoral anteversion
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Fig. 6. A schematic drawing which illustrates the trigonometric formula. a: projected cervicofemoral an-
gle, B: projected angle of anteversion, f': true angle of anteversion.

Fig. 7. A schematic drawing which illustrates
the axial view of femur. A: Casette in position
for axial view as projected, with angle of antev-
ersion indicated.
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Fig. 8. Axial roentgenogram demonstrating the
apparent angle oi anteversion as measured by the
Dunn method.

#2417 F, o
sholch. 23
% 474 op2
5] Magilligan
& Az

shof Fig. 5, A7l 4o
o] Foll izt A5 AR A
(Table 1, Fig. 6).

4) & YAy

Dunnu}y]® & #}83kgich. Az HEES T
%"\ 71] o] 4 15° 2= (abduction) 4] 7 $1x| 2 34 A]7]
, 5 FFolA 283 W FAlel oEF

_390_.



Table 2. Results of measurements of anteversion

Case Actual . - Dunn
No. Anteversion Rogers(Deg.) Magilligan(Deg.) (Deg.)
Angle(Deg.)
1 8 7 6 0
2 11 9 18 10
3 20 22 19 18
4 15 14 16 14
5 3 5 13 2
6 18 21 13 16
7 15 20 13 17
8 16 19 17 18
9 30 29 28 30
10 18 26 19 26
11 28 32 25 26
12 15 13 20 13
13 13 9 16 11
14 14 11 17 8
15 19 29 24 30
17 3 6 6 0
17 20 19 23 20
18 17 14 11 14
19 26 31 18 17
20 24 21 22 18
21 15 11 16 3
22 9 6 8 4
23 18 21 14 14
24 8 7 8 1
25 10 9 12 9
26 19 20 19 17
27 16 14 16 13
28 8 7 13 4
29 18 20 15 15
30 15 20 14 8
31 17 19 17 18
32 18 25 21 27
33 16 13 19 13
34 18 12 16 13
35 14 10 18 8
36 19 28 23 31
36 3 7 6 1
38 20 19 23 20
39 15 14 11 13
40 14 10 15 3
41 7 5 8 5
42 19 22 15 14
Mean+S.D. 15516.1 16.1 £78 16.0+5.3 134485
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True angle of anteversion
(degree)

307 ROGERS r 4

Estimated angle
) ) ) of anteversion

0 (degree)
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Fig. 9. Slope: y=4.47+0.68x, r=0.87 .
True angle of anteversion
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Fig. 10. Slope: y=0.78+0.92x, r=0.81 .

-392-



True angle of anteversion
(degree)

y
30 f DUNN

Estimated angle
of anteversion

0 10 20 30 X (degree)
Fig. 11. Slope: y=7.70+0.58x%, r=0.81
Table 3. Error of measurement
Error of measurement Rogers Magilligan Dunn

(Estimated anteversion

-Actual anteversion)

No. of case(%)

No. of case(%) No. of case(%)

—14°~ —10° 3(7.1)
—9°~—5° 3(7.1) 1(2.4) 10(23.8)
—4°~—1° 13(31.0) 22(52.4) 20(47.6)
0° 5 (11.9) 0(0.0) 3(7.1)
1°~ 4° 16(38.1) 12(28.6) 3(4.9
5°~ 9° 4(9.5) 6 (14.2) 2(4.9
10°~ 14° 1 2.4 1(2.4) 1(2.4)
Table 42(100.0) 42(100.0) 42(100.0)
*Mean error 2.8° 3.2° 4.2°
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0.81(Fig. 10} gl ew  Dunnut¥ o2 3|3



A4 y=7,70+0.58z, 43 A4 r=0.81% 99
tHFig. 11).
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