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Roentgenographic Study on Shape and Size of
the Femoral Head of Normal Korean Adults

Ki-Ser Kang, M.D., Young-Bok Jung, M.D., Suk-Ki Tae, M.D.,
Han-Jun Lee, M.D., Whui-Jae Jin, M.D., Young-Jae Bae, M/D.

Department of Orthopedic Surgery, College of Medicine,
Chung-Ang University, Seoul, Korea

In order to provide the basic data about the hip joint arthroplasty, we measured the femoral head
diameter, offset and position in normal 150 males and 150 females using a standardized roentgeno-
graphic technique that provided views perpendicular to the plane of the femoral neck in which the
focus centered on the lesser trochanter of the femur.

We obtained 11.4% of magnification rate by comparing the real size of femoral marker with radio-
logic size. The result of this study are as following :

The mean femoral head diameter was 46.4 +4.1mm in male and 45.1+3.8mm in female.

The mean femoral head offset was 39.2 +4.8mm in male and 37.8 +4.6mm in female.

The mean femoral head position was 48.9+3.2mm in male and 47.6 +3.6mm in female.
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AF nPE AANY Y& EHESF L HTE
1 27| T2 ATl 2B APREEA, 4A 2
BAe] o] Ao HEHT Jor HIZ FuldlA
T ZF7HEE Ao A7IFAl AN AF ¥lF
Z (acetabular cup)elyt ¥ Fdl (stem) ] 3h2]
(loosening) 7} 7H3 & F¥Fos BuH7m vt
s 23], tig F ©7 (acetabular cup)
274 32 (aseptic loosening) € UF A A
g APe F8F FEFo| Ha Yy,
ol2|g BAJA B =<2 oiEES ¥TFH ¢ o

FF9] Rz Pz e AF 2#E R\
9] el 87Hm doH ol AMME UA @
ZQ dEFE v 2 dHS5FY 2 A7
g A7t A=l ol wigdsich. IFuieA
A3 9F A ARIES EF A 239
e 2715 71FE FABKY ARE AL AR
2 Qich oldl AxREE AAYHG SHo 7lE ¥
ol Qi = A3 A d Z 15082 W
o2 WU ARRIEYge R de Yoz diF
E5%9 7 (diameter) # X937 (offset) 2 A
(position) & &3 3% ch
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HTChY U

1. Ao

FAHY FAoy 7et Wlo] QI &= AP
A9 Jy Z 15084 ¢ ez dgen, I
B3 = 3A7t 25-67412 Bl 3841, A7t
22-5941 2 H#F Yol 364 At

2. Ty

WAL #GAd EFHOAAE 4 (supine
position) 2 ¥3x n#AHFE WEHFez 15 3A
(internal rotation)A|#AA &g, dAZE
7+ gzvi} E3E AFZ (anteversion)©] ©HE
22 8z Zo] did AFZ 23S gt uE 3
AzZg FEsRod v Aoz dEAFR A
dZ+e S WHoR BAHeR Wol 2ol

A7A] WP o g 2P A FE LA} b &
zold, Hexte I=/RA g F ol AA F
gxpoirie] A go] ofifm, HFH ©F Y
913 Whge H]go] He| o s FAHQ
HEZAE AgA 1558 WS g ez 3o &
gt WA AN AELe 4F dEE
o il Algaa, dEIFY A7 (diameter) &
HZAe 0 HFete FHE Pk 42 H4d (tan-
gential line) & 2o F FAAtele]l AE FB Y
3, HEEF9 293 (offset) & EEFZ JH

Fig. 1. This photograph shows the method of roent-
genographic measurements of proximal femur
in AP projection.

(A : Center of lesser trochanter. B : Bisecting

axis of the medullary canal at isthmus.)

The head diameter(1) was measured by largest
diameter of femoral head.

The head offset(2) was measured by the dis-
tance between B and center of femoral head.

The position(3) of head was mearsured by the
distance between the center of lesser troch-
anter and the center of femoral head.
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(isthmus) & 43 o|F&3l= AHdA dEHIF F
A7 A2 FF3A3n, dESFY AA
(position) & EF £¥A}(lesser trochanter) |
A dEEF F4%9 AE 23R (Fig.
1)9).

WA #YAle] ol &S Ats] d8 dA ol

EF9 A& s Jou A dEIEFe
HEAZY T A ARG e 23lE &
glenz EZ AR Y E4 2 (marker) & W
AM ZAF W 2oz Bo] AA| ZHolg w}

Table 1. The magnification factor calculated from dif-
ference between the real size of marker and
X-ray measurement size.

Case Real X-ray Difference Magnification
size(cm) measurement(cm) scale
1 10.0 11.3 13 13
2 100 11.1 1.1 11
3 100 10.9 0.9 9
4 100 11.6 1.6 16
5 100 11.6 1.6 16
6 100 11.8 1.8 18
7 100 11.5 1.5 15
8 100 114 14 14
9 100 11.9 19 19
10 100 10.8 0.8 8
11 10.0 11.3 1.3 13
12 100 11.4 14 14
13 100 10.9 0.9 9
14 100 12.2 12 12
15 100 11.6 1.6 16
16 10.0 11.5 1.5 15
17 100 114 14 14
18 100 12.0 2.0 20
19 100 11.7 1.7 17
20 100 11.5 1.5 15
Mean 10.0 11.4 14 114

Age] Zeolg vimdle &g At
4 I

AAYZ ol 71E WHo] YUY d 4
24z} 1508 € o2 93 WA Ao 2R
3 FAE A4F FXd AP FdL(11.4%) =
B8l o5 22 dAE ARH(Table 1).

1. thElZ52| &2 (diameter)

d@2ke] A9 HAUF 43 2mmy 2, HAd 58.2mm
Hor HA FHFAE 46,414, Imm Aok Hzle)
4= F27F 39.2mmSA R, Hrb 52. 5mmP e
o AN FAEXE 45143 8mmIAT.

2. CHE|ZF2| offset

dzke] A9 H40) 24.9mm, W7t 46.2mm
A2 HES 39.2+4. SmmRth. A2 A$E
a7} 22.2mm, Ho7} 43.4dmm¥ 2 HFLS 37.8
+4. 6mm% T},

3. HiEIEF Ao ¢

dalel A4 H47F 32.4mm, HW7} 53.6mm
A3, FFE 48,9413 2mmAr. AAte] A F
27} 32.1mm, HW7} 51.9mmPB2 FFE 47.6
+3.6mm3%At}H(Table 2).

o &

ALY AlZAl] B4Ho2 X-ray tube2HE
Ime] Azl #4E& P 2$ &L 10-20%
2 29x Aok®, A #BdA €L X-ray
tube?] F4 (focus) 25 3|AlAele] A9} 7}
7 5, 2RI AT AR d4E g

Table 2. Values of measurement of femoral head diameter, offset, and position after correction of magnification factor.

Min(mm) Max(mm) Mean(mm) S.D.(mm)
Dimension
M F M F M F M F
Femoral head diameter 432 39.2 58.2 525 46.4 45.1 4.1 38
Femoral head offset 249 22.2 46.2 434 39.2 37.8 4.8 4.6
Femoral head position 324 31.2 53.6 519 489 47.6 3.2 3.6
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& FolxA d},

f 5ol I AMERE de dEHIS #H
AME 5%2 &L B A ¢ Filmite A
7t 7 E o] AL ¢ F Ut &
g9 Aatel gloix Hugh $°# Fitzgerald §°
2 9F W @A FEA HAM 894
437 dolel EA A (marker) & LA £ A
A Zolo} wAld ALzl Zolg vwdte g
< A2E9n, HF 10-15%9 e Iz
o}, 2 dFMe Hugh §°7 Fitzgerald 5
o] WY& ol&dld 208 FFs, 11.4%< &
&S dich

o] & (11.4%)& thae exte UL AcE
Ak, B4 gulgel Mol glo] gy Z
Z} 1508 dish A -g-3tdct.

Noble 57°] A& AM AT ESFe
2738 B 46.1+4.8mm, AL HF 43+
6.8mm, A= HHF 51.6+7. lmm%Ax, FE<
A AFde dEEF 2729 ol 454+
3.3mm, X$3& HF 37.5%5.2mm, YA+ H
T 49.1+5.5mmth,

olEe] dAFME FUe vmdTe AlREHA
%9tem, Rouechee <F8A I (anthro-
pologic study) oM HE &5 AAe Hg ¢
27 47, Tmm (range of 41-55mm), <27}
43.8mm (range of 35-52mm)& @&7F o & A
o2 d=A gt

B AT e dAe ZAs dE 259 F73 3
ol 46.4+4, 1mm, X$3J-& Hel 39.2+
4.8mm, ¥Xe HT 48.9%3.2mmAx, <iAe]
7% WEEF 3739 HHo] 45.1+£3.8mm, A
e HHF 37.8+4.6mm, e HTE 47.6+
3.6mm (Table 3).

Table 3. The comparison of mean values of femoral
head diameter, offset, and position.

Noble Yoo
(1988)

Author
(1993) M F

Dimensions

Femoral head 46.1+4.8 454141 464+4.1 451+38
Diameter(mm)

Offset(mm) 43+6.8 37.5+5.2 39.2+4.8 37.8+4.6
Position(mm) 51.6+7.1 49.5+55 48.9+3.2 476+3.6

£ AP e 420 YYE ddez 7] b
Zol2RE k3 o|27|74A] AR, Add o
g AW 78 F gy, 2N dx A
Aol 3lof F2A7F AR} EZFY HA, 25
el 23, YEZFY Y= HEE LAAZHE
o #o] e RS & F UARNH(p0.05).

Noble 5%°] &3 & #59 vws] 2¥ 53] o

59 Aol dA3 HEL&E Holm dUth

dE 259 X ¢ AL uEF A-23FH
{neck-shaft angle)°l 3] Z2A =Y, welrq AHF
e} tEE A-F3tzo] FAA v FiEH
e & & Aok dESFY fAe e <
F 1WA AgeAd HAAF vEldolg fA%e
b 8% Bq oplal ndd A9 e #
HHA 9} AFRs ¥ FEEF 3o FaF 213
o] "}?,

ol TAHAA B A7t ¥FAY HEEH #
2 2= AF WA 7179 A 2 XB=AF
o glo] 7123 g7t HIIE 7@

2 B

EZe] FEolY 71E WHle] gle do A4d
Z}Zy 1508 HAeE HAFH HPE AYslo &
& (11.4%) 2 Y o T A7E 499
1=

1. EFFY A9 HAZS @xle] 3¢ 46.4
+4, Imm, A 3% 45,113, 8mmA Tt

2. MEZF9 )+ (offset) & HFS &g 73
4 38.2+4.8mm, A ¥ 37.8+4.6mm%A
t}.

3. HEEF A9 Hage 2=k F$ 48.9+
3.2mm, Az9] A= 47.6+3. 8mmHA T

4. = Add AN Gt e oiE 2
9] A, N+ F=r 23, A= dET &
AZRE o] Fdch(p<0.05).

L=
=
il
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