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Fig. 1. Diagrammatic representation of the standard
dimensions of the femur in the anteroposterior and
lateral views. (A) Femoral head offset (B) Femoral
head diameter (C) Femoral head position (D) Canal
width at 20 mm proximal to lesser trochanter (E) Canal
width at lesser trochanter (F) Canal width at 20 mm
distal to lesser trochanter (G) Mediolateral isthmus
width (H) Mediolateral extracortical width (1) Proximal
border of isthmus (K) Isthmus position (L)
Anteroposterior canal width at osteotomy level (M)
Anteroposterior canal width at femoral neck center (N)
Anteroposterior isthmus width.
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Fig. 2. Diagrammatic representation of the canal flare index.
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Table 1. Mean values of variables measured in the total subjects
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Parameters Average Minimum Maximum
Femoral head offset (mm) 39.2+ 45 259 514
Femoral head diameter (mm) 47.0+ 39 39.1 57.2
Femoral head position (mm) 50.8+ 5.7 37.6 66.0
Canal width at 20mm proximal to LT (mm) 453+ 5.1 325 61.2
Canal width at LT (mm) 27.4+ 3.6 17.6 42.7
Canal width at 20mm distal to LT (mm) 19.6+ 2.9 131 32.9
Mediolateral isthmus width (mm) 115+ 1.9 7.4 19.7
Mediolateral extracortical width (mm) 26.8+ 2.6 20.8 36.7
Proximal border of isthmus (mm) 733+ 154 321 119.6
Distal border of isthmus (mm) 141.1+ 19.0 811 204.0
I sthmus position (mm) 102.1+ 15.7 57.3 142.7
AP canal width at osteotomy level (mm) 236+ 2.8 16.6 304
AP canal width at femoral neck center (mm) 16.6+ 2.4 10.0 227
AP isthmus width (mm) 131+ 2.1 85 20.0
Neck-shaft angle (degree) 126.8+ 4.7 114.4 140.1
Table 2. Comparison of mean values and statistical significance between male and female subjects
Parameters Male Female p value
Femoral head offset (mm) 41.1+ 40 374+ 42 <0.05
Femoral head diameter (mm) 49.9+ 31 442+ 2.3 <0.05
Femoral head position (mm) 54.0+ 4.9 47.6+ 45 <0.05
Canal width at 20mm proximal to LT (mm) 470+ 49 43.6+ 4.6 <0.05
Canal width at LT (mm) 28.8+ 3.6 26.0+ 3.0 <0.05
Canal width at 20mm distal to LT (mm) 20.8+ 2.8 18.3+ 24 <0.05
Mediolateral isthmus width (mm) 122+ 18 109+ 1.7 <0.05
Mediolateral extracortical width (mm) 28.0+ 2.2 25.8+ 2.6 <0.05
Proximal border of isthmus (mm) 71.9+ 16.6 74.7+ 13.9 >0.05
Distal border of isthmus (mm) 141.3+ 20.3 140.9+ 17.8 >0.05
Isthmus position (mm) 101.5+ 18.0 101.7+ 132 >0.05
AP canal width at osteotomy level (mm) 24.6x 2.8 225+ 2.4 <0.05
AP canal width at femoral neck center (mm) 17.3+ 24 159+ 2.1 <0.05
AP isthmus width (mm) 139+ 21 123+ 1.8 <0.05
Neck-shaft angle (degree) 126.2+ 4.1 1273+ 5.1 >0.05
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0 (Fig. 3).
000 0000 0D0000 000 000 00 0 O
0000 000000 (r=-0.75, p<0.05), 0000 OO
3.93 0.61, 0000 OO0 4.1% 0.670 0000 O O
00 00000 000000 000 000.

4. 0 00000 O0OO0OO0O oooo

00 Doboobo oob booo boobo O oooo
(r=-0.35, p<0.05)0 O0O0O0O00. 000 OO0 000 O
O0O00d(r=-0.54, p<0.05)0 OOOOOO DOO DO
00 o0ooooo 0o 00 ooobo obob ooo
(r=-0.15, p>0.05).

0O OO0 OO0 OO0O(r=-0.24, p<0.05)0 O0OOO0O
000 00(@r=0.26, p<0.05) 0 OO0 0O0O(r=0.30,
p<0.05), 000 00000 OO0 OO0 DO(r=0.23,
p<0.05)] OO O0OOODO ODoOoOoOoOO, 00 oogd
0 0dd0odooooboob booo ooo.

5.0000 0000 00

1) 0 00000 oo

ooo0o obo booobo obo oboobb 0O bo
U oboobob ooo bo oobb ooob booo o
000 Noble 000 Rubin 00 0000 0000
oo, OO0 OO0 000 ObOO0O bboooo.booog
000 0000 OO0 O0O000 OO0 OO0 Noble
00 000 0000 OO0 00000 00 000 O
U,00d0 oboob 000000 oboobooao

goo o0 oog oooooo, 000 bbb ooo
0oooooooooobob2mmd ODO0O0OD O
00 OO0 OO0 DoOo®™"*™m 000 00 0000
goooob2ommUic 000 obOooooobo
O0®“*] 000 000 00000 (Table 4).

2) 000 OO0oDO OoOd

o000 0O0oo0 OO0 DbOOoOd 5.6%, 0OOO
79.4%, 000 000 OO0 15.0%] Noble 00 O
00 9%, 83%, 000 8% OO0 OO0 OO0 OO
ubooo booo boo.oo bodo 4.0 0.653]
Noble 00 000 3.8 0.7410 Rubin 00 000
3.3 0.75100 0 0 000 ODOOOO (Table 5).
oo obbob oo oobbb ooobobo obo o
ugogo obog boobo boo oob boooo bo

!"| Scvapipe | Momat Lrampagne e
- LA R = T (1S 1%)
! |
1 |

F X i

B 15

E |

I 14 |
3 |
o i ——

iy 5 30 36 40 45 L0 55 &D

Caral Flare Indes
Fig. 3. Distribution of values of the canal flare index.

Table 3. Typical values of Pearson correlation coefficients for dimensionsin the total subjects

Variables Correlation Coefficient(r) p value
Periosteal / Periosteal
Femoral head diameter vs. Femoral head position 0.594 <0.05
Femoral head diameter vs. Mediolateral extracortical width 0.560 <0.05
Femoral head offset vs. Mediolateral extracortical width 0.525 <0.05
Femoral head diameter vs. Neck-shaft angle -0.033 >0.05
Endosteal / Endosteal
Canal width at 20mm distal to LT vs. Canal width at LT 0.915 <0.05
Canal width at 20mm proximal to LT vs. Canal widthat LT 0.863 <0.05
Cana width at LT vs. Mediolateral isthmus width 0.474 <0.05
Distal border of isthmusvs. AP cana width at neck center -0.008 >0.05
Periosteal / Endosteal
Canal width at 20mm distal to LT vs Femoral head diameter 0.563 <0.05
Mediolateral isthmus width vs. Mediolateral extracortical width 0.522 <0.05
Mediolateral isthmus width vs. Femoral head offset 0.326 <0.05
Isthmus position vs. Femoral head offset 0.053 >0.05
Distal border of isthmus vs. Femoral head diameter -0.061 >0.05
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Table 4. Comparison of variables with those of Westerner
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Parameters Average Noble et al (1988) Rubin et al (1992)
Femoral head offset (mm) 39.2 43.0 47.0
Femoral head diameter (mm) 47.0 46.1 43.4
Femoral head position (mm) 50.8 51.6 56.1
Canal width at 20mm proximal to LT (mm) 45.3 454 431
Canal width at LT (mm) 274 29.4 279
Canal width at 20mm distal to LT (mm) 19.6 20.9 21.0
Mediolateral isthmus width (mm) 115 12.3 13.1
Mediolateral extracortical width (mm) 26.8 27.0 26.7
Proximal border of isthmus (mm) 733 86.1

Distal border of isthmus (mm) 1411 145.0

Isthmus position (mm) 102.1 1134 105.7
AP canal width at osteotomy level (mm) 236 241

AP canal width at femoral neck center (mm) 16.6 16.5

AP isthmus width (mm) 131 16.9

Neck-shaft angle (degree) 126.8 124.7 1229

Table 5. Comparison of canal flare index and age distribution

Authors Canal flare index Age (years)
Noble et al (1988) 3.8t 0.74 (9%, 83%, 8%) 22~95 (79.9)
Rubin et a (1992) 3.36+ 0.75 70~95 (82.0)
Noble et a (1995) 4.05+ 0.66 40~90 (62.5)
Our Study 4,02+ 0.65  (5.6%, 79.4%, 15.0%) 20~83 (49.5)
Kim et a (1996) 4.3+ 0.81  (3.3%, 65.2%, 31.5%) 18~69 (43.5)
Khang et al (2003) 44+ 08  (L.5%, 71.1%, 27.4%) 20~69

Yoo et a (1994) 3.8+ 0.7 (8.4%, 70.0%, 21.6%)

Table 6. Comparison of canal flare index with that of Westerner in the similar age group

Authors Canal flare index Age (years)
Our Study (>70 yrs) 355+ 0.63  (20.0%, 73.3%, 6.7%) 70~83 (75.4)
Noble et a (1988) 3.8t 0.74 (9%, 83%, 8%) 22~95 (79.9)
Rubin et al (1992) 3.36+ 0.75 70~95 (82.0)
Our Study (>40 yrs) 3.95+ 0.62  (6.7%, 82.5%, 10.8%) 40~83 (59.3)
Noble et al (1995) 4.05+ 0.66 40~90 (62.5)
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690000 OO0 ODLOODOO ObOD boOoo oobo
O O0OCO(Table 5). 000 O0O0OOO0 OOO OO O
oo ooob obooobob 0o 0 0oboobo ooo bo
0 000 O O 00 oooa*s»#=*2000 000
0000 O OO0 0000 0000 O0. Noble 070
oo ooobb oo bbbbh Dobob bo oo
ugboobOgo oboooo bob obo boob b0ooo0o
oodod e OO0 OO0 DOOO OO0 OOOOO
goooo bobob. o bobbbbbo oo oo obo o
oo ooo oobbb oobobob bob 000 o o
oo.ddod oobh o000 oog 0bob ooooo
U0 0ooobh o000 vod oDO0 oooo 400 DOO
oooobO ob 0obo 0bbDb o000 bbb ooo
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OO0 70000 830000 ODOO@O OO 75.40)d0O
0O 000 0000 0000 3.55+0.63(20.0%,
73.3%, 6.7%)00 OO0 O0O0O0O 7voOOO 950@O
00 820)000O 00000 3.36:0.78] ODOO OO
00 000 Rubin 00 000 22000 9500 O
0 79.99)000 ODOOO0O 3.8 0.74(9%, 83%, 8%)
0 000 0000 000 Noble 00 OO0 OOOO
goooo bob bob ooboo o ooo gooo
(Table 6). 199500 Noble 00 40000 900000
000(@O 00 62.97)0 OOOO OO 4.05 0.667
oo oooo bobbboooo, o bodg oo 0 40000
830000 OO0O@O 00O 59.31)000O OO0 OO
00 000 3.95+ 0.621 Noble 00 OO0 OO0
oo.

oo obbbob oooob Do0oo bbb oo bo
ugb ooo oobob oo obo o0 bob ooo
000 ooo*™™*] 000 00 000 0000 OO0
ob boboooo 00 bob OO0 obobo oooo
ugbo ooo oobbb 0o 000 oo booo o
gbo oo obbbo bob 0oooo 0o bbb oo o
oo ooobooo.

19951 Noble 00O 0000 D000 0OOOO OO
oooo 0obb oo oo obo bbbbo oooo
U oooboooo bbbt oooo oo ooo oa o
U o000 oob0 obo ooo obbb bob ooo
gooobo. 0o oobobb oo bobob ooogo o o
oooo 0ooooo oobob ooooo oooo bo
Noble 0”0 000 0000 OO0 O OO0O.0 OO
o0 ooo ooob oboobb bob ooo oo o
00000 0o(@=-0.75) OO0 OO0OOO OO OOO
000 000 0000 OO0 oO0*®* oooo o0
g ooboooob, oo oo ob ooo bo
ugb ooobObO oo obo oo oboo o oo
go.

uoo0 00 o000 oooo obooob ooo bo
oo ooo bbb, 00 b0 000 0obo oo bo
godo 0ob 00 U000 oo oo booo o
ugb ooobbooo o oo boooo, boob 0oood
b 0 0ob obo booo 0o bbb 00 oooo
ugbooob 000 bob o000 oob 0ooo0d
u,0000b0o0o0oo0oboooo oobbb 0oo0o
oo oob 000 ooo. 00 ob bboobob OoOoog
goobo oo booo ooobob bbooo o oo od
o ooobobobo,obobbo ob 00000 ooo o

00 0000 000 000 00 ooooo Oog

god 0bobo0O ooo obbb oog obbb oo
oo o oob boooo obb ooo boooo.
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ABSTRACT

according to age.

Radiographic Analysis of the Size and Shape of Proximal Femur

Jin Ho Che, M.D., Ik Hwan Yang, M.D., Chang Dong Han, M.D.

Department of Orthopedic Surgery, Yonsei University College of Medicine, Seoul, Korea

Purpose: This study aimed to evaluate anatomical character of proximal femoral canal of Korean.

Materials and Methods: Total 180 radiographs of proximal femur of healthy subjects without previous trauma or
other pathology in hip joint were reviewed to measure the parameters and analyze the correlation.

Results: Femoral head offset of Korean was small and femoral neck-shaft angle was large. Weakest correlations
were observed between pairs of periosteal and endosteal parameters. Stronger correlations were observed between
parameters describing the width of the cana in the vicinity of the lesser trochanter. The proximal cana was more
flared at proximal to lesser trochanter. The shape of the endosteal canal of isthmusis nearly circular in Korean. Canal
flare index was distributed from 2.4 to 5.8 with an average of 4.02+ 0.65. The stovepipe, the normal, and the
champagne flute type included 5.6%, 79.4%, 15.0%, respectively. The canal flare index decreased gradually

Conclusion: Geometry of femur from Korean showed some characteristic features. The canal flare index of
Korean femur and its distribution of type are not differ from those of American femur in the similar age group.

Key Words. Proximal femur, Size and shape, Canal flare index
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