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The Shape and Size of the Femoral Canal in
the Korean for Press Fit Femoral Stem

Myung-Chul Yoo, M.D., Jin-Whan Ahn, M.D., Dae-Kyung Bae, M.D.,
Ki-Tack Kim, M.D., Yong-Jae Kim, M.D., Jin-Wha Yoo, M.D.*
and Kyung-Nam Ryu, M.D,**

Department of Anatomy* and Department of Radiology**
Kyung Hee University Hospital.

It is very important to obtain a reliable geometric data of the femoral canal for designing
femoral component in total hip arthroplasty. So authors estimated the shape and measured the
size of the proximal femoral canal by using 3 dimensional images obtained from computerized
tomographic data of 60 korean normal adult cadaveric femora. EXTRACT Il PROGRAM VER-
SION 2.5 BY CORNELL UNIVERSITY at the SUN 3 WORK STATION was used for this
study.

The averge femoral length was 416.0+25.2mn ranging from 358.6mm to 465.1mm. The average
femoral anteversion angle was 20.5+9.1° ranging from 2° to 36.5°. The average neck-shaft
angle was 127.8+5.7°, ranging from 115.5° to 139.0° . The average length of femoral offset was
37.5+5.2mm. The average length of transverse diameter measured at the center of lesser
trochanter was 29.4+3.5mm and measured at 20mm above the lesser trochanter was 47.3 +4.6mm.
The isthmic position was located at 109.4 +13.1mm belew the center of the lesser trochanter and
the average transverse diameter at the isthmic position was 12.1+2.1mn in mediolateral direc-
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tion and 14.4+2.4mm in anteroposterior direction. The average of canal flare index which indi-

cates the shape of proximal femoral canal, was 3.8 +0.7 ; Stove-pipe shape was 8.4%, normal

shape was 70.0% and Champagne-flute shape was 21.6%.

The press-fit hip stem design(PFC) had much more improved stem-canal contact on total and

priority regions. And the other four devices had better fit proximally than distally and vice-

versa(proximal-distal mismatch).

The improvement of fit can be achieved by considering the proximal-distal geometry of the

femur more carefully and by diversifying the stem design which adapts to the anatomical varia-

tion of femur.
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Fig. 1. Sequential numbering in the femur during mea-
surements at the time of CT scanning
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(3) &=& (Transverse diameter of canal)
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neck)
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Fig. 2. Measurement of anteversion by table-top
method parallel to posterior peaks of condyles.
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Fig. 3. 2-Dimensional computerized configuration
with 3-axes coordinated system.
A. femoral offset
B. Proximal 20mm from lesser trochanter
C. Lesser trochanter center.
D. Distal 20mm from lesser trochanter
E. Proximal border of the isthmus.
F. Center of the isthmus.
G. Distal border of the isthmus
H. Center of the femoral neck.
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Fig. 4. Cross sectional configuration of the proxiﬁlal
femur at the different level.
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Fig. 5. Measuring template which had six zones.
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Q) REEe ditsl dEE ARE V|xEEA A)
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1. CHEIZS5F2| Offset

HA7F 26.4mA 1 FUlZF 49, lmP o A
T2 37.5+5. 2mmo] A},

2, tiEEFe NE

A&7t 36. TR HA7E 50.3mA .o HA H
T2 45,443, 3mmo| ATt

3. thEIZF S4lo 2Ix|

AMAR FHozHE Z-2or FHiAv)
35.9mP T 7l 59, SmmB o A BF 491+
5. 5mmo] Q) T},

4, ciElESze Y57

HEE 237 FAFING E47e AL

Table 1. Values of the Femoral Specimens

H4 18.5mmoll A o) 38, 0mmZ HF 29.4+3. 5om
fon, dEE LA FAFANAN 20mm AR A
ol E47 327 HI 47 3+4. 6mB 2}, 20mn
gt M= HiE 19.9+2 Tmmo] AT,

5, B S4eo 9% W ¥xH

HEEL7 59 fdAe 24z FARZRE
HA 76, 0mmoll M Hh 147, 3mE ZHzke] dlE o
upe}l ztolrh @wekom HEF 109.4+13. Imm LYH
A #Aeta AUk FFe W FAAL Hao)
7.4mA 3 7} 18 6msiom A HFe 12.1
2. 1me) o, AF HARE H27) 10.5m F
7} 22, TmmZ HE 14,442, 4mmo} T,

6. B5el AR

HEEFZ FE 2959 X 244 48
2ZHE A 38 2m, H1 101 1mE HF 73,9+
12.0maA32, ¥HFe] Xe HA 106.3m, H1
193.6mn=, B 144.0+16.5mm L9 o Y=)3tn
AT

7. tiE MY

e dge Har} 358.6mmolM Hh 465, lm2
A 416425, 2mo|om, 22 71 2 Wo|

Dimensien Mean(mm) S.D(mm) Min.(mm) Max(mm)
Femoral head offset 375 5.5 26.4 49.1
Femoral head diameter 454 33 36.7 50.3
Femorl head position 49.1 55 35.9 59.8
Canal width(*LT+20mm) 473 4.6 35.2 56.1
Canal width(*LT center) 294 3.5 18.5 38.0
Canal width(*LT-20mm) 19.9 2.7 11.8 27.1
Isthmus position 109.4 13.1 76.0 1473
Isthmus width(*M-L) 12.1 2.1 74 18.6
Isthmus width(*A-P) 144 24 10.5 227
Extracortical width(*M-L) 26.3 24 21.1 31.6
Proximal border of isthmus 73.9 12.0 38.2 101.1
Distal border of isthmus 144.0 16.5 106.3 193.6
Femoral length 416.0 25.2 358.6 465.1
Anteversion angle 20.5 9.1 20 36.5
Teversion angle 20.5 9.1 20 36.5
Neck-shaft angle 127.8 5.7 1155 139.0
Flare index 3.8 0.7 2.5 6.4

Min : Minimum
*LT : Lesser trochnanter.
*M-L : Mediolateral diameter

Mas. : Maximum
*A-P : Anteroposterior diameter
S.D : Standard deviation
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e g dgzte 24v oA Hdisl 36.52
51

e ol BEE uglen HA BE AADL
20,5+9.1° ¥t

9. thE| Fzh

e A7e Ha 115594 A 139.0° 22
B 127.8+5.T o1t}

10, cigl =52 =

EZxAe] g E el = canal flare
index® 34 2,594 A 6,42 T 3.8+0.74
o0 Stove-pipe (relatively straight) el 54
(8.4%), #73¥ (normal canal)°] 429 (70.0%),
28)3 Champagne-flute (highly tapered) 3 el
139 (21.6%) 1 tt (Fig. 6).

Flare Index

Fig. 6. Canal flare index in the 60 korean adult cadav-
eric femur.

1. & ol AFE Xiz2te| i

HEF £z H7AL2 A A we] 7
% 37.5m, AFEHZ AT F$ 38.8mAxn FH
A Al wel AL 37.5m, PFHER FHI A5
36.5mz ¥lwA ZARE £AE Holx e, A&
Az Z95e EHA7E A5 FHA Eo o
o] 7} Fich,

12, 2t S x|Zte| AntabA|
o} oA A#AIs (correlation coefficient)

€ 0.771 (242 FAFANA 20mm Zd5elre] 24
7} A719} canal flare indexAtelold HE
0.941 (257 st =29k F59 HX) 7R
& A3e Bk RET LFAE 4RGN F
F7 2719 20mdE 57 37](0=0.903), EF
7 FR e 3719 R X (1=0.941) ol A=
vlmd 7Z4e AudAE 2oy, qESEE 279
e 25 AddzH(r=0.000), 22ln WEIF YA}
F547 FRAX (1=0.002) A= vl2H k3 g
BAE Bl FQt}

o 1 : Q13 aelEel HErol chst 2ot

60702] tHEZ AFH L ZW ulA ARRLE o)
g3l o7k 242 g 571 AF A E di@
7} podd 23 BHa Az E 10 Jehd wed
2t} (Table 2).

1 HER YA APSIAel 24

) HFH 4 WE 7o 244

T9 [ AdAe AL PFC 0.48mm+0. 42,
AML 0.66mm+0.64, Anatomic 0.82mm=+0.67,
PCA 1.09mn%0.81, Harris-Galante 1.90mm+
1.309] wolUch

T4 [ A= PFC 0.64mm=+0. 86, Anatomic
1.08m+0.78, PCA 1.10mm+0.69, Harris-
Galante 1.65mm+1.06, AML 1.93mn%0, 835l
Art,

F4 MA9AME PFC 0.23m=+0.38, Anatomic
0.30mm+0. 37, Harris-Galante 0.31mm=x0, 43,
PCA 0.56mm-+0,49, AML 0.60mm0, 562] co]3Ach.

Ky
.

2) MEFEH 4 dF FAHo| 71A

T9 [BalAe 7+42 PCA 3.83mmt1.47,
AML 4.26mm*+1.61, PFC 4, 86mm*2, 72,
Anatomic 5.28m+1,.89, Harris-Galante 6.21mm
+1.359 wolich

79 [ Bl = PFC 0.78mm+0. 83, PCA 0.85mm
+0.80, AML 0.99mm+0.81, Anatomic 1.04mn+
0.85, Harris-Galante 1.42m+0, 979} £o|2th

TN Bl = PFC 0.27mm=+0, 37, AML 0.33
mn+0.44, Harris-Galante 0.35mm+0. 44,

I
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Table 2. Means of average measurements by region

*All values reporled in millimiters

VIEW AP-VIEW LATERAL-VIEW
. Zome 44 A 3A 1B 2B 3B 4A 5A 6A 4B 5B 6B
Device
Haris.Galante 190 165 031 621 142 035 626 143 144 530 227 LIl
AMS-LUAANE 4 130 +1.06 +043 +136 +097 +044 +242 +125 +107 +329 +1.64 +091
Anatomi 082 108 030 528 104 038 450 1.18 155 419 158 123
natomic +0.67 +0.78 +037 +1.89 +0.85 +042 +2.06 +1.02 +1.06 +3.03 +1.13 +0.82
PFC 048 064 023 48 078 027 310 076 101 271 137 064
£042 +0.86 +038 +272 +0.83 +037 +1.04 +0.88 +070 +124 +129 +031
AML 066 193 060 426 099 033 565 294 133 224 154 199
+0.64 +0.83 +0.56 +1.61 +0.81 +044 +2.04 +157 +090 +1.89 +121 +1.03
PCA 109 110 056 383 085 039 458 209 125 172 156 151
+0.81 +0.69 +049 +147 +0.80 +043 +197 =128 +0.89 +191 +121 +0.92

Anatomic 0.38m+0.42, PCA 0.39mm=30. 432
oAt

AFH WAL AR 28 2R Y& 2R
& FHHE(1A, TAS 4L PFC7F 718 AR
ok =3 ARE A5 WS FHANE 571R
2% AL 73& Jeld o Harris-Galante,

Anatomici B2 Wel& 95 Alel 7hE o] 1)
23 ZA Jepgch
2. & YA ApRIAte] 74

1) Eu4 g4 3o 7+

T9 VAAe 7132 PFC 3.10mm+1.04,
Anatomic 4.50mm+2 06, PCA 4.58mm+1,97,
AML 5.65mm=*2. 04, Harris-Galante 6. 26mm=+
2.429] #2o 2 et

2) E@A My ool 714

BelAe] 14L& PCA 1.72m+1.91,
AML 2.24mm+1.89, PFC 2.71lmm=x1.24,
Anatomic 4.19mm+3, 03, Harris-Galante 5. 30mm
+3.299] wolict,

79 VBeld= PFC 1.37Tm+1,29, AML 1.54mm
*1.21, PCA 1.56mm+1.21, Anatomic 1.58mm+
1.13, Harris-Galante 2. 27mm+£1, 842] $=o|g]c},

79 VBeMe PFC 0.64mm+0.31, Harris-
Galante 1.11mm%0.91, Anatomic 1.23mm=%
0.82, PCA 1.51mm=+0.92, AML 1.99mm+1. 03%
ol

9 ARG AT 2958 (VB lMe PCA
2t AMLARIE9| o] 71 ko, o] Y&

€ AT e 4AR (VB A HFe) 71 2R
2.2 eyt

3. 2o 9B deEY Mes

Z}Zke] QJIFAYES 7HEE U8 AU ET
HEEE vlasy] gt zk et} 7 & 9
T AZRT 7H e 1343 Alolg s
HEL g wassed, 2L AR e
$F(good), T AU E Ze ALE ¢
(fair), & FAZAE Ze 45 EZ(poor) & &

=8 Yele Aoz Fsigch

1) Harris-Galante 212 AQlE

Straight proportional systemo & AAE
Harris-Galant 1% 44Ee AFH AR-AAA
WE 297 (1A T (1A e B WS ¢
AR (MA & 238 LS B, 94——.— -2
(IB % 3% (IB+ €% 9% 998 (IR =
5 HEeE B
A e A 298 (VB) o 03 (VB) &
o HT(IVB)E S 48 Y1,
VA)e B% 3¢ 3R (VAE ¢
A2 (VA= °Ji$} HEEE Hyrh

9] 272 E v Harris-Galante 4982 2
5ot A9 %3] FHEE9] o7t AFACE
Epict,
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2) Anatomic 2IF AMUE
Anteverted anatomic system22 g4

2
Anatomic 9% AUEL AFTH ARNA A&
1

F, T YR (VA = 433 Ages Byt
9] A#Z2 AnatomicIEL F5%9 &9
A9 Fero BYX| 7} #aEA.

3) F.F.C. 23 &edE
Press-fitd 2.2 AAH PFC 9% A¢
I ARG o EF 2HR(IB S A AIde A
B ZY(VB) MY 433 H g5
& A3 AFdor] ALzr} 7Hg 53
velidth & PFC 34 EL dEE 292
2 7

o
lo

fr off mx 88 A fu

e A%l o 2 RS 47 FHof Uk ol
= OAcle] o & Perke AL

B2 e dE2Ed o Hoe guE A
Aol

o

K
I
rl
£
1

4) AAM L 2IE MeE

Straight proportonal systemo2 A
AML 913 A8 AFd AR 4489 WS
LHAF(T A 7 UWF FAF(1A) S 499%
(MA)= %9 Az E BT, o4& ZHR(]
Be ¥+, 9% FE(IB 9 492(IB= &

4, B2 3 XHojMe| KB

AAeE oS 3RA (RG1; TA, TA, AY25 1
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