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The Measurement of Femoral Ant eversion Using Ultrasound

C.U. Choi, M.D,, Y.I. Kim, M.D,, BI. Lee, M.D,, K. Song, M.D,, 8.Y. Chei, M.D.

and CS. Shim, M.D*

Department of Orthopaedic Surgery and Internal Medicine*, School of Medicine, Soon Chun Hyang

University, Seoul, Korea

The measurement of the angle of anteversion of femoral neck by ultrasound is a method of non-invasive,

accurate and easily applicable. We, Dept. of Orthopaedic Surgedic Surgery,

Soon Chun Hyang Hospital,

have been adopted this method since May 1984. The result in this paper was limited to 50 normal adult

subjects above 20 years of age. We assessed the accuracy of measurement of the femoral anteversion and

ascertained the normal range of the angle of anteversion in adult population by using ultrasound scanning.

The results were as follows :

1. Of the 50 cases 25 persons were male and 25, female and they ranged from 21 to 59 years in

average 33 years In age.
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. In general, the range of the angle of anteversion was from 4° to 31°

age,

and an average of that, 17.7

+6.45° (M= SD) and 17.246.27° (M£ SD) in right and left respectively.

3. The angle of femoral anteversion in male was 16.6+7.26°

range was from 4° to 30° and from 6° to 29° in right and left.

4. The angle of femoral anteversion in female was 18.8+4.90° and 18.4+5.16°

range was from 12° to 31° and 9° to 27° in right and left.

5. The angle of femoral anteversion in female was greater than that in male, such as in right side,

and 16.016.89°

in right and left. The

in right and left. The
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was greater and in left, 2,.4° was greater also but no significance was noted statistically.

6. The angle of femoral anteversion in right side was greater than that in left side, such as in male, 0

6° was greater
7. The difference between right and left was 2.06+1.35°

and in female, 0.4" was greater also but no significance was noted statistically.
totally, in male 2.28+1.51°

and in female,

1.84+1.12°. The difference in male was greater than that in female but no significance was noted

statistically .

Key Words : Femoral anteversion, Angle, Ultrasound, M+ SD(Mean+ Standard Deviation)
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Fig. 1. The angle of femoral anteversion is repre-
sented by angle a.

Fig. 4. Imaging of ultrasound in hip.
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Fig. 3. Demonstration of the ultrasonography:

The subject is in a neutral position. white lines are I/?'\\‘\\
scanning lines. // \\\

A
cture) ¥ wHE] 7 (femur neck fracture)®] =)
A A LHJ_Zé(closed in temal fixation)A] * < 2-¢ %
A QA= A&t Zgsbct, aleld AL sbel &) Fig. 5. Imaging of ultrasound in knee.
Hard o ool 4 o]e ZAo| Z Av|E 7hA gk} 4] (computerized tomography)s-o]t}™®, 7+ uhd].&
19781d Mikulicz7} A}A| (cadeva)ol] 4] A &3 A2 = A 2p7] Aol 9ot AHFsla zbsddbe] whab
o) 5| T (dried femur)ell 4] R A 72-& 2R £33 o] A 5| Zo] 2L o|AbH gl wbdl-2 o}l wuz} gt
2 ol sbal wpbwle]l L= GlEH, o E WA ololl 19821 Moultongoll 2jsl 253t 1%0}“?
4] 4 (fluoroscopy), o wlut4t4lY (biplanar X-ray), wEE ddde =5t A 57 dgdw v,
Fwk% 49y (axial tomography), AAH#} &3 29 AAee zgate] B WA %] glu, *71
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Fig. 6. Ultrasonogram of both hips and both

knees. A) Right hip, B) Right knee, C) Left hip,
™ T oft knee

Gy

Fig. 7. An example of an ultrasonic display,
with diagram to show the lines and angle of ante-
version taken from a tracing.
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Fiz. 8. Neutral position.

Fig. 9. External rotation position.
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Table 1. Angle of femoral anteversion in normal 30 persons
Male Female
Age Right Left Age Right Left
Case (year) (degree) (degree) Case (year) (degree) (degr ee)
1 25 12 11 1 59 16 16
2 24 30 25 2 25 12 10
3 25 13 18 3 48 16 19
4 39 4 8 4 38 17 14
5 26 10 6 b 24 19 19
6 26 16 13 6 48 12 10
7 32 11 12 7 38 14 15
8 37 16 13 8 38 12 10
9 49 5 6 9 23 12 15
10 21 12 12 10 32 22 19
11 25 15 17 11 27 29 27
12 39 19 16 12 33 17 20
13 36 16 12 13 29 21 20
14 29 20 21 14 59 18 17
15 37 10 8 15 37 24 24
16 34 12 11 16 24 21 23
17 40 26 22 17 44 16 15
18 30 7 10 18 29 20 23
19 39 14 12 19 24 25 15
20 26 29 28 20 32 18 16
21 37 22 22 21 36 18 20
22 29 28 28 22 24 12 9
23 24 26 29 23 28 31 27
24 38 22 23 24 24 22 23
25 40 20 17 25 22 27 25
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Fig. 10. Distribution of femoral anteversion.
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Fig. 11. Distribution of femoral anteversion in male.

Table 2. Mean and range of right and left femo-

ral anteversion

M+ SD Range

(degree) (degree)
Male Right 16.6+7.26 4 —30
Left 16.0+6.89 6 —29
Female Right 18.8+4.90 12—31
Left 18.4+5.16 9-27
Total  Right 17.7+6.45 4—31
Left 17.2+6.27 6—29
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Fig. 12. Distribution of femoral anteversion in female.
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Fig. 13. Distribution of the angle of femoral anteversion according to the difference between right and left.

Table 3. Angle of femoral anteversion measured in 50 pairs of normal persons and arranged according to
the difference between right and left. (degree)

0 1° 2° 3° 4 5°
Male Female Male Female Male Female Male Female Male Female Male Female
28—28 25—25 22—23 22-23 14—12 27—-25 20—17 12— 9 26—22 31-27 13—18

2222 24—24 29-—28 16—15 10— 8 18—20 26—29 20—23 16-—12 30—25
12—-12 19—19 12—11 18—-17 15—17 18—16 7—10 17—-20 10— 6
16—16 20—21 21—-20 21-23 19—-16 22—-19 4— 8
5— 6 14—15 29—-27 16—13 12—-15
11—-12 12—-10 16—13 17—14
12—-11 12—-10 16—19
12—-10

M+ SD: 2.284+1.51(Male), 1.84%1.12(Female), 2.064 1135 ( Total)
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Fig. 14. Male/49. Femoral anteversion: Right -
5, Left-6’

Fig. 15. Female/28. Femoral anteversion:Right-
31°, Left-27°.

£ ~30°0]n, #22 16.016.89°, 6°~29°¢|1, o
A} $-20] 18.8+4.90°, 12°~31°, #Zo] 17.4%
5.16°, 9°~27° & Jelgen AAdozl: 3%
o] 17.7+6.45°, 4°~31°, #3&L2 17.2+6.27°, 6°
~29°0lth, $-&o] 2&e] wE FFE AEAA o}
A& Z 3 E 2ol FAAA fA4E gdeH
(P>0.1), =7t gatel vls) g4 & F3 & 2
ol v} EAAQ #4L gk (P>0.1).
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Fig. 16. Male/39. Femoral anteversion : Right -
4°, Left-8°.

Fig. 17. Male/21. Femoral anteversion: Right -
12°, Left-12°,

Table 3ol A HF ZEatol+ 2.06+1.35° 9 =
ol7b Qla, WAt 2.2841.51°0]13 o 2b& 1.84%
1.12° 2 d37t g =pboll wlsl & AdE Rolv F
AlA el §2A4-& oAt (P <0.01).

Fig. 143 494 G212 ol =|F A dze] &
5°, #2290 6°¢)1, Fig. 15+ 284l 32 %
31°, #2o] 27°¢|9, Fig. 16-& 394 F=t2
o] 4°, 22 06] 80|, Fig. 17-& 214 Y=} 2
25 12°¢] A€ vebi 3 gle

o &

HEZ Ad74e dades A4 by &7,
Legg-Calve-Perthes#| ¥, ¥ Awpa], a3y =494
A4 Wiy, 244 =T o2} (persistent femo-
ral torsion) 5ol 4 ZA &= k. AEF A



Table 4. Methods of measuring femoral anteversion

Year Investigator Method

1920 Drehmann?® Fluoroscopy

1926 Stewart and Karshner?® Fluoroscopy

1931 Rogers™® Fluoroscopy

1924 Schultz*? Axial tomography

1952 Dunn* Axial tomography

1956 Edgren and Laurent® Axial tomography

1957 Budin, Chandler” Axial tomography

1929 Schertlein?" Biplanar X -ray

1952 Leger® Biplanar X-ray

1953 Ryder, Crane®” Biplanar X -ray

1953 Dunlap” Biplanar X-ray

1956 Magilligan ™ Biplanar X -ray

1959 Reynolds and Herzer™ Biplanar X -ray

1976 Sheedy ** Computerized tomography
1978 Weiner?*” Computerized tomography
1981 Peterson™ Computerized tomography
1982 Moulton and Upadhyay ™ Ultrasonography

Table 5. Range of difference of angle of anteversion
in dried femur

Year Author Angle (degree)
1878 Mikulicz'® —25-37(11.6)
1896 Testut*® 2-38

1903 Soutter and Bradford ** 0-50(14.3)
1914  Parsons" —17 -40(15.5)
1915 Durham® 0-35(11.9)
1941 Pick™® —18-41(14 )
1948 Kingsley® —20-38( 8.02)
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