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Anterversion of the Femoral Neck
—Comparision of Methods of Measurement in Bone Model -

Kwang Zin Rhee, M.D., Ok Nyoun Kim, M.D. and Sang Yeon Rha, M.D.

Department of the Orthopedic Surgery, College of Medicine, Chungnam National University,

Daejeon Korea

The significance of the angle of anteversion of the femur is widely recognised, especially incongen-

ital dislocation of the hip, cerebral palsy, Legg-Calvé-Perthes’ disease, and in-toeing gait, And many

methods of measuring the anteversion have been described since the early work by Drehmann (1909)

who determined anteversion by fluoroscopy. But there has been no reliable method of measuring the

angle until recently.

The authors studied the comparative accuracy and reproducibility by the use of experimental model

of femur on computerized tomography, axial technique(Dunn), biplanar method (Ryder-Crane) and flu-

oroscopic method (Rogers) and reported the results with consideration in clinical utility.

1. The most accurate and reproducible method is computerized tomography, but it has much clinical
disadvantages such as uneconomic, limited supply, more time requiring in measuring, and also lim-
ited information until the ossification of the femoral head was not occur (below the 18 months of
age).

2. The next accurate and reproducible method is fluoroscopic method and it is widely useful except
the case of limited motion of hip joint.

3. The Ryder-Crane’s biplanar method is very difficult in clincal use because of its poor accuracy
and reproducibility, difficult mtasuring technique, limited in the situation of contracture, deformity
around the hip.

4. The axial technique of Dunn are also useful in any state of hip joint and simplicity in its technique.

5. The more acceptable clinical slection of measuring the femoral anteversion are the combination of

the above two or three methods and comparing it with the opposite hip.

Key Words: Femur, Neck, Anteversion, Measurement, Comparison, Computerized, Tomography, Axial

technique, Biplanar method, Fluoroscopic method.
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Fig. 1. Photography of the model used in the 23] &Ll o (Flg 1. WEF AR Adz A 2o
experimental study. L TR gt ok FFe ko] v

Fig. 2-a. X-ray illustrating the neck-shaft angle Fig. 2-b. X-ray illustrating the Projected ante-
(inclination) by Ryder-Crane method. version by Ryder-Crane method.
\
§/\C : h

COS(CD” —90° —1)
COS(CD” —90°)

a : proximal shaft-tansverse plane angle
AV: actual anteversion

r : angle of abduction(30°)

CD’: projected angle of inclination

n(AV) =tan(AV’)

Fig. 3. Diagram and formula calculating from Ryder-Crane method.

—400-



7 (acetabulum) 2] =1 ol 7zt A Zol] kgt oA Fol] o] &
g 4 don X-Aoll4 Fds Ao A w2
A &4 40 Aalasz F2st sel gl A
shgiet.

2) Mdziel wHet ol A&EWY

—20Ed4 0=72E 105 A2 X4
+ 75572 & 557kA 0% 18utA & 2 W EhE 4]
Ao o) 2+E o4 Ryder-Crane 2| biplanar met-
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7}. Biplanar method
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Fig. 4. Axial technique, anteversion is the an-

gle between the transcondylar plane and the neck.
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Fig. 5. Slice level through the femoral condyle
and neck.
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Fig. 6. Computerized tomography, the exactan-
teversion is the angle between the constructed
line through the femoral head and neck and ano-
ther line through the transcondylar plan of the
condyle.

Fig. 7-a. Photographic illustration of pre-exter-
nal rotated state with the extended, neutral rota-
ted condyle in fluoroscopic method.

Fig. 7-b. Outward rotate the condyle until the
shadow of the neck are shortest or lie with axis
of the femur. The outward rotation angle is the
anteversion.
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L}, Axial technique
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ct., Computerized axial tomography
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Aol glodel(P>1). ¥ axial techniqueel w§3}+C
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Table 1. Absolute difference* in each method

Time Method Ryder-Crane Dunn C.T Fluoroscopy
1 4.2 2 2.0 3.67
2 0 2 1.75 2.33
3 0 2 1.50 2.75
4 2.5 1 2.38 2.33
5 7.5 2 1.75 2.50
6 1.8 1 2.00 2.67
7 4.0 2 1.75 2.50
8 0.8 3 - 1.13 2.50
9 3.5 0 1.00 1.68

10 2.1 1 0.50 2.50
11 0.1 2 1.75 1.67
12 3.5 5 0.75 2.33
13 2.8 0 1.63 2.50
14 3.1 1 1.50 2.67
15 3.5 0 0. 50 4.25
16 4.5 1 2.88 3.00
17 5.4 2 0.38 5.50
18 7.9 1 1.00 2.88
Mean error 3.15 1.55 1.45 2.80

*absolute difference=model anteversion—evaluated anteversion

*time; 1: —20; 2: —10; 3: 0; 4: 5, ------ , 17: 70;
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Table 2. Comparision of the results in each methods

Method

Index Ryder-Crane Dunn C-T Fluoroscopy
Maen error 3.155 1.55 1.452 2.80
SD 2.27 1.19 0.67 0.89
SE 0.53 0.28 0.15 0.20
Table 3. Comparison of the reliability in each method
t value p value
Ryder-Crane: Dunn 2.71 0.025>P>0.01
Ryder-Crane: C-T 3.09 0.01>P>0.005
Ryder-Crane: Fluoroscopy 0.625 P>1
Dunn: CT 0.33 P>1
Dunn: Fluoroscopy 4.16 P<0.005
C-T: Fluoroscopy P <0.005
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v
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2+ orgdz] Qlthh % E4FS| anteversion-g- anatom-
ical anteversion-& £]u}d}# o] Norman (1969) 2|
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Fig. 8. Axlal view of the right femur with the
angles of anatomical anteversion {ANTEV 1 and
ANTEV 2) and functional anteversion (FANTEV
1 and F ANTEV 2). © is the angle between the
horizontal plane and the trangential plane to the
dorsal parts of the femoral condyles.

3} 4le] o] 2% 7ho]=] functional anteversion-g- o] 4l
o] horizontal plane 3} o] & 7o} (Fig. 8).
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