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= Abstract =

The measurement of femoral anteversion is an important factor in the treatment of
developmental dysplasia of the hip, neuromuscular disorder (cerebral palsy, poliomy-
elitis), in-toeing gait and so on. Measurements by the fluoroscopic, biplanar or axial
roentgenographic methods, ultrasonogram and computed tomography have been used, but
there are some considerations in using the proper method: the economic state of
patients, the accuracy of the methods, exposure to the radiation and so on.

The purpose of this paper was to introduce a simple and rapid way to measure fem-
oral anteversion, We compared the results between direct measurement and a simple
roentgenographic method which presented by Kane et al (1992) using the 32 adult dried
femora, The following results were obtained.

1. The results measured by our method were compared with that of the direct

measurement {Durham, 1956) of 32 adult dried femora with variable abduction (15,
20, 30 degree abduction in each). The result showed that simple roentgenographic
method was reliable to determine the angle of the femoral anteversion statistically,

2. This simple and rapid method was considered useful in clinical application with ben-

efit of less radiation (about 0.2 centigray) to children.
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8 E A2 (femoral anteversion)2
A A=EEe <y o (bicondylar pla-
ne)oll & dAEFARI Agerw rlgolal
A= E 23dv (Figure 1), # =3 AQd=4L
wlebAl s el Legg-Calve-Perthes#
o, HAeta], NFEx] 2yFo Ao y
eld 4 deow, ojo HYZ} AL AU o
9 AR AAAH] AZE & 4 3o A
Y 9| Ropoll 4 £ o9& A 4 gl

2t o8 AAEe] s Aol
Az x]e] gkow] A4 (fluoroscopic me-
thod), o' wWALAd¥ (biplanar method),
% WA (axial method) %3 & A4l
3 oz o g 2598 o] &F 4
A Yo, e, AFE, YA =
£, A8 A, AAAH "ol FAs}
=l2 9=t (Ryder & Crane, 1953: Durham,
1956; Magilligan, 1956; Hubbard & Staheli,
1972; LaGasse & Staheli, 1972; Ruby et af,
1979; Hernandez et al, 1981: Kitaoka et al,
1989; Kane et al, 1992).

2 A A5 Kane 5 (1992)e] £ 4
ol LAz AAAHo|n wlmA WAL x
Z&o] A2 AAo] Y& UAAFZ AAA
28 A8 AzAe HREE AFE0 9
A Al Az ohEF 3285 olgsled 2
Az 9 A7) g o] &3 WAl A
ZAE via RAY HE=E A3}z
3t

Adolel Az d=EF 32:HF A= Dur-
ham w4 (7] ed2l= wAl<d, 1986: Durham,
1956) .2 HHEZ A7 AAANE 243

93, Kane 5 (1992)o] 2y g weg »
ALAAE AZste o] E vla EA3P e
AAZAE (15 20, 30%)d] wE AZx 7l
= ovla 343t AT Helgo] gl &
QA ngA-e] dAAEE AHdnAl 4t

2.4

1) d=E Azt As

Durham = (7] d=l=t +144 <, 1986 Dur-
ham, 1956)2.& oiEE AGALE A=39
o Al Az dEHEFY AR F, 45
H (condyle)e] Fwo] 4o FrE 9
A F, dAEE 5o Aye Aud (up-
per surface) ol 5 FAAG o] A& A3
o2 AAstzn, 2 ARAH $HHo] o] F
& &Y AEZ1Z AF3e (Figure 2).
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2) W WA
(Hubbard & Staheli, 1972)

Adel Az dEHF 32ellellA FH ol oiE
< #9HA & F 4394 FYP} v
FAA AXNAE Aoz wE o, HEE
°F 15~30% HAez nAHLF HEF
Foll 1. 5dA HEell FYAE AFn o)A
4 1 mAzelA &3 k& (Figure 3),
ol WA EolA xAlAle] FAH
W dHE Fo FAAA AR FAA
ol Alo]l olfx ZAxE =H3d oy
Aedzto] Het (Figure 4).

¥Y AAE totollA A FEA9 o
W2 ds3 2

X-4 7171 #FR3 B4 FL gloly
Aol & F FAEE Fao] +Hoz 4
Tk o] XA /AL W0 HERZ FF
H3, 15-30°3 = iAoz oA ]Zl‘:}. X-
Aol W& AF AR 3AE Fo T
3, ARHez Fo¥ A
Az uiete] F2SA o] XA

A oalo 4 i

mk mlo
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HEF FHrt 3ol FHA s, d4z3 471 wdlez Y4 WM s¥dH
o] ZAe| wet zelE glevt e 70-80 KVp, NEF Fo FAAF AR FAHAE ol
200 mA, 0.2529 27202 1 m Ayl & Aol ol¥& ZAEE A3 WEHE H9F
oJ3lc} (Figure 5-A). o] st (Figure 5-B).

Figure 1. The angle of femoral anteversion is represented by angle a.
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Figure 2, Method of determinig anteversion of the femur in a dried specimen,
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Figure 3. A dried femur was placed to horizontal wooden board, X-ray beam is
directed horizontally centered on 1. 5 inch inside of the femoral head.

Figure 4-A. Roentgenogram demonstrating the apparent angle of anteversion,
A. B. C are taken by each other degree of 30, 20, 15 abducted position.
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Figure 4-B.

Figure 4-C.
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Figure 5. Typical roentgenogram on which the lines were drawn and anteversion
angles is shown.
A : Child seated for the roentgenogram,
Taken by 20 degree abducted position,

B : Roentgenogram shows right femoral condyles, head and neck portions

are same plane
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Aely Az ofe-F 329 diEF A4
€ Durham ¥4 (Durham, 1956; 7=l
ul4jad, 1986) 28 AXdx, A7 te WA
Aoz dEHEF & FAoz 15°, 20° 30°
AdeoA gt LEoNA AAAYH
Azg 3td &7 22 AAE dh

Az} Azuigel g Al&xze] A
/A E FARH o2 AE3S P value
0.001, A}3A|4 (Pearson correlation coeffi-
cients) > 0.959] A& v vz P

Table 1. Direct measurement in cadaver

roentgenographic technique

7} Egtew, (15° 20° 30°) Aol
g < WA Yo BF 23 (mean
error)+ 27 1.1°, 1.2°, 1.1°2 AYx7} 9
A ZEd =g FAYAH zolv fidct
H oAb xEge Az dEFdA A
uhijo g 242 i 0.003 centigray®
b EEF Add #edAe =83 (0.0025
centigray) & & Aol gigich #dA) 9
F48 A #AxE Zdre BE AY%s
olv fldlevt 15°9A fAAolA &4 A
HE o ofE ARe dEE T X-
A "Ee 3 Hdoll o] o} Al&ol £o
3tgict (Table 1). '

compared with those made with the

N Measured Measured roentgenographically difference between measurements
0.
directly 30°Abduct 20°Abduct 15°Abduct B-A C-A D-A
1R 15 16 15 15 1 0 0
2L 7 6 6 6 -1 -1 -1
3R 10 10 10 9 0 0 0
4 L 9 8 8 8 -1 -1 -1
5R 18 22 17 19 4 -1 -1
6 L -4 -5 -4 -5 -1 0 -1
7R 9 10 10 10 1 1 1
8L 5 5 4 4 0 -1 -1
9R 8 8 8 7 0 0 -1
10L 8 7 8 7 -1 0 -1
11 R 9 7 6 6 -2 -3 -3
12 L 10 9 10 12 -1 0 2
13 R 8 10 10 8 2 2 0
14 L 6 5 6 6 -1 0 0
15 R 17 15 18 20 -2 1 3
16 L 10 10 11 10 0 1 0
17 R 24 24 24 24 0 0 0
18 L 15 13 14 16 -2 -1 1
19R 28 23 25 27 -5 -3 -1
20 L 32 32 31 33 0 -1 1
21 R 10 11 15 12 1 5 2
22 L 14 15 15 15 1 1 1
23 R 22 20 20 20 -2 -2 -2
24 L 17 16 16 18 -1 -1 1
25 R 12 11 14 16 -1 2 4
26 L 6 8 5 6 2 -1 0
27T R 21 21 19 21 0 -2 0
28 L 25 24 26 25 -1 1 0
29 R 25 22 24 26 -3 -1 1
0L 9 8 7 8 1 -2 -1
31 R 16 16 15 16 0 -1 0
32L 15 15 16 18 0 1 3




AR A174 S8 1998

M

a

dEZT Ad4Le Baxbd wek g,
Ruby 5 (1979l &3l &4 o 322 A
oyt AAstdA Hzkzg F4dted A<l
Ae of 82 Axrt At stgen, 3 3
23 dEE Agae WA 133 #75
oM ARF Akt FAz AEEE 5
T i, WEx vy gl ¥ Ag§ s
A7 24| "Hasicl At 283l o
BHE AdAdY 24 P2 A8 AHAE o
3 Alx=o] gtow] (Ryder & Crane, 1953;
Durham, 1956; Magilligan, 1956; Hubbard
& Staheli, 1972; LaGasse & Staheli, 1972;
Ruby et al, 1979; Hernandez et al, 1981;
Kitacka et al, 1989; Kane et al, 1992), YA+
A o YA Alxez e 4 Ut

gdAA =4 wwez nAUA WA
W gslder 24Y 4 ot @AY
1% Az, v|FEY 24 AAE, 234
F9 489 HEoz AYZ Ao YE2
A £ 7} o] WAAE o] 43 A YHE
o] agtslo] Alg-=lo] Stow, FAlY, ol
ALY, & WA Ee o AA 9
# AAbst a3 W 283 Hodyol o
A o|ret,

=49 (fluoroscopic method)-& ®]mA A
#3tn 7lgAdeorn ofzge] A ddge
v oukalA e Fako] gn, wAMAL AlAle] 9
@ Azol ohd Aol S Wolmz o
TFAHl 7|5 HEo| of g ¥ ohi=, Wi
o AAAZ ] ARGl g Ho| dHoR
A5 Aok (Hgdul w44, 1986; Hub-
bard & Staheli, 1972; LaGasse & Staheli,
1972; Ruby et al, 1979).

olmd uwlabAlY (biplanar method)-& A&
A owl H@AJo] Fow, ubijo] wlmA ik
st AEE 9l 2 WAk ARAleY 71E R

£ % o]fo] AAFdla, WA FHZFo] v
a3 FHL Ho| Aoz AA=RT o}
HgA B4 zokd Awlst dasdkd, 373}
d =3ol wijddtd 4Ede T bl
Aot (g=l= wiAddd, 1986; Hubbard &
Staheli, 1972; LaGasse & Staheli, 1972;
Ruby et al, 1979).

Z wlAlAdY (axial method) & #=A-E <}s}
A2 F3d ¥ 234E 0°FF ¥ 15°9A
AAollAe] Bdeoz HEF AY oW FT79
G el el A, A& ex7t vlmA Ao
oy, ZlezHoz ozt AdzHew
WAL 28] Ha, o]yl FHAM AR
zA49 S 9 HEFe Aole] Wz 9
dhod WFALAL Abzle] AlwdtA] gtew, vlmH
237 & A 3AY Y27 2 7HE 5ol
dHdez A=z gt (Ryder & Crane,
1953; Hubbard & Staheli, 1972: LaGasse
& Staheli, 1972; Ruby et al, 1979; =l
3 "4 9l 1986).

Ruby % (1979)2 Az o= Fdl4 (%64
0° 7 AGA-g WA, FAY, o
o AR, F gAY ez 243 AR
HiE 2= 47 1.4° 2.7, 4772 FAYH
ol wWiAbA o]l AH#Ao] Erhd AR, F WA
Aol AgAol 713 "HoAE AARE B
ot dtgen] oA 2 (1986) 5ol 9
3 AFAE F ubpdge] AgEst B o
A A e] viad AFHsErt 22 Aoz
Basla glov oy WAL kY Al
ol A¥w o &g wabA o] Hg 3]
o Z1EH] A7 .

3 A4 gh: e b A}
o2 d## glovt (Hernandez et al, 1981),
g A WAL Xk ZF ko] 3-4 centigray F &
2 B3 AAAH "M BiHoz ALgE
7l A7 ek sl

471 g 88l 2 ol d=ql dE
T AGd Az wye Asid, A
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Fi, A& gl Boldie, = WA =
&7fo] Hojok ¥ oy Algsd, & uA
oA Algd W & wapdde £3%
Fel2 B 4 lov WA xFFo] A4al
Az hEFoAE 0.003 centigray A X9
WA x&Fo s WiEHEF AFH 9 94
ZogAlel =& zeoje gigden AAZ
Zololl 4 #HJAlolx Pubd oz 4o} (5-64
Z1%) FuF Ax= #od A 017 centigray
Bk oA B 0.2 centigrayel WAL
Zo] Aovt AdHow WAA :F8]
AR E4% #AulFol daglen ot 139
ooz Az Ho] wad £olg Hel
FH o Ar=E gt

A 15°00 4 #ed 4] WA HEolA dE
F2o} diE FE5 & o] Zojuiet of
E gt £3Hd HYd 270 E BoFH
Al AlZe] £o] g, Az oiE 3
7} 4ol BYPg Ast e ofeol dl
A e AE uldel A=A ¥& B
B stA =edel (Figure 5-A,B).

2 =EolA AAAHA o) {2 AYsiA ¥
ok, gF ok AHAE 7187 AsAe
A4S ©E &g ol wlmitE Aol
Pestelal Alede) WEx RS FLE
@ o AAlolA FHEd Adzto]l Yglelat
AAEE 7S viaA st YA 24
Wwog AlgE gl

2 %

AAEE 3289 Al Az AT A
Zoll dla] A&A9 e PAAE o] 8F
AxAE vla FA% A viady g2
Fro} & Asxe AnE ddch 2=
2 WEA 2o gl W e WA 2
A g@79 Az BGgLE 247 A
ekstwa 13]e] oz eixrh vimH
2A gowlr =AM ko] =o| Screen-

ing AAEA Be YAAE o8 2 24
o Wwge €44 o14% 4+ YeddH Am
ek,
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Aedal, WA dEE A9 242 A
WAL e wIm. A Y Y o) et =]
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