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Measurement of Chinese distal femur and its significances in total knee arthroplasty
and prosthesis design

Li Liang', Wu Hai-shan? ('Department of Orthopedics, 113 Hospital of PLA, Ningbo 315040, Zhejiang
Province, China; 2Shanghai Changzheng Hospital Affiliated to the Second Military Medical University,
Shanghai 200003, China)

Abstract

BACKGROUND: It has become increasingly concerned by the industry to detailed understand the morphology of
people’s knee joint, thus achieving personalized and gender differentiated total knee arthroplasty, in order to
design the knee joint prosthesis that match the characteristics of Chinese people.

OBJECTIVE: To measure and characterize the morphological parameters of distal femur of normal adult Chinese
people by CT tomography and three-dimensional reconstruction, and to discuss the differences between male
and female in morphology of distal femur.

METHODS: Seventy normal Chinese adults (35 males and 35 females, aging from 21 to 60 years) received
bilateral knee joint CT scan. The scanning images of distal femur which we needed were collected and handled
with three-dimensional reconstruction or Picasa 3.0 software for collages and overlapping exposure. The posterior
condylar angle, anterior condylar angle and trochlear angle were measured on the images that treated by the
software, as well as the transverse diameter of distal femur, lateral condylar height, and the ratio between them.
RESULTS AND CONCLUSION: The mean posterior condylar angle of Chinese women was larger than that of
Chinese men (P < 0.05); the mean anterior condylar angle of Chinese men was larger than that of Chinese
women (P < 0.05); The transverse diameter of distal femur, lateral condylar height and the femoral surface ratio
(diameter/epicondyle height) of Chinese men were larger than those of Chinese women (P < 0.05). The results
showed that differences exist in morphology of distal femur between Chinese and western people. Also, the
differences exist between male and female in Chinese people. These differences should be concerned in the
design of femoral prosthesis for Chinese people as well as in selecting and placing of femoral prosthesis before or
during the total knee arthroplasty.
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0 3I= Introduction
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Figure 1 Location and labeling of transverse diameter of
distal femur
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Figure 2 Location and labeling of lateral condylar height
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Figure 3 Superimposed with repeated exposure of CT
images of knee joint

VF: ACL: firfiek, PCL: jo#tek, TEA: #E L#h.
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Figure 4 Two-dimensional image of knee joint treated and
synthetized with Picasa3.0 software
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Figure 5 Measurement of trochlear angle of distal femur
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2 ZR  Results
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Table 1 Measurement results of posterior condylar angle of
distal femur of 70 normal adult Chinese people (xts)

P JERAA()
Pitid 5.3+1.3
pegis 6.311.2
N 5.8+1.4
t 3.56
P 0.001

VE: BB e 5 B N M 2 e B S LR T .

22 BEAMEBZFZARAGNELER BB
R R A T BB (9.01.4)°, T I 1 JE 1 i iy #6R
F4(9.41.3)°, Lot Ny (8.541.2)° B3 o M 1 32 i iy
BTG )7 2255 PE(F=0.23, P> 0.05), ZMarkEAt K
5, RN B dz o i AR M 22 e AT AR, A
KT Lokt =2.87, P<0.05), W&2.

2 LW AR 70 44 B0 G s i AR R I LR
Table 2 Measurement results of anterior condylar angle of
distal femur of 70 normal adult Chinese people (xts)

el HIESH]
Ytk 9.4+1.3
otk 8.5:1.2
Bk 9.0+1.4
t 2.87
P 0.005

VE: B s R P 22 i B S AR T &tk

23 BABREAAGONELR ENEEHEANTS
50 (130.249.9)°, I 53 % 4 (129.1£9.0)°, LMt
(131.3%10.8)° . 55 L0 PRI 200 M1 1R KNP 65 T7 22 5% 1
(F=1.06, P > 0.05), Z&HrAEAt 5, EATEGA M
KNP 2 5 0 i # E7 X(620.94, P> 0.05), WL.K3.

F 3 IEHRAEE N 70 44 B G iy - A K/ 45 AR

Table 3 Measurement results of trochlear angle of distal femur

of 70 normal adult Chinese people (xts)
T WEAEAC)
Stk 129.1£9.0
ECQc3 131.3£10.8
pus 130.249.9
t 0.94
P 0.352

VE: B 208 M RN R 22 5
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R [EANBE AR T IE 4 (78.946.3) mm, 1L
5P A O (83.844.5) mm, Ltk M A (73.9+
3.1) mm, PERINZE R BEMR L (P<0.05), BHEK
Ttk o BN Bz v A0 R s B 19 ST 3404 K (62.9+
4.4) mm, LA S I(E 0 (66.31 2.8) mm, LotEF
Y R(59.5+2.8) mm, PRI 2 A BEMEE (P <
0.05), SR Tt BN 1T 3ME N 1.25¢
0.03; H:rp BV 4 1.26+0.03, LTI A
1.24+0.04, T FEAE KU UF 52 01 1H 28 1K KN EPE
W) 2 AT BV X (P < 0.05), KTk, W
*4.,

4 IEWHEEEN 70 A5 Im A . SRR A H
TE RIS R

Table 4 Measurement results of transverse diameter of distal
femur, lateral condylar height and the ratio of
transverse diameter/lateral condylar height of distal
femur of 70 normal adult Chinese people (xxs)

PG IeE RSB AR (mm) SRR (mm) B S SRR S IR

Btk 83.844.5 66.3+2.8 1.26+0.03

Egis 73.9+3.1 59.56+2.8 1.24+0.04

SE 78.9+6.3 62.9+4.4 1.25+0.03
P 0.000 0.000 0.010

Ve PNz B OB e 58 M T 4 () DR/ P 30 7 22 AT A
FR BT &,

NS B EAHE I, [N 3P 5 P A e i
REAR NS R o B B A EAEE B 22 R,
KRR (MLILAP) IE S 7 e TR I N, A8 )
P T (A M H R R KT, 541,26,
LPER1.24, WIE6.

O Btk
_O Atk

A Ah2(mm)

AT JE42(mm)

e FEBCET RS E L R R R T k.

K16 IEH AR E N 70 4250 T 200 A U ]

Figure 6 Scatter plot of femoral surface ratio (diameter/
epicondyle height) of 70 normal adult Chinese people
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3 i1 Discussion
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