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Diagnostic Coincidence of Radiologic Measurement Methods of the Proximal Femur
Anterior—posterior Projection for Assessment of Osteoporosis
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Abstract

The purpose of this study was to determine whether there are relationships between radiologic
parameters for osteoporosis by the proximal femur radiograhps and bone mineral density, as
assessed by Dual Energy X-ray Absorptiometry(DEXA). Proximal femur anterior-posterior
projection were taken from 112 individuals who undergoing DEXA. Radiographic parameters
including canal-to—calcar ratio(CCR) and cortical thickness indices(CTI) were measured and
compared with bone mineral density(g/cnf), T-score. The intramedullary femoral canal width(FW)
and calcar width(CW) at osteoporosis group was significantly larger than that of control group.
The CCR were correlated negatively with bone mineral density(g/cm)(r=-0.340, p<0.01), and the
CTI were correlated positively(r=0.624). The diagnostic accuracy of CCR for osteoporosis was
63.4%, and kappa value was 0.271. And the accuracy of CTI was 67.0%, and kappa value was
the level of fair agreement(x=0.258). The proximal femur with large CCR and small CTI had
lower T-scores. When evaluating proximal femur anterior-posterior radiographs, those patients
with the thinnest femur diaphyseal cortices should be referred for further osteoporosis
investigation.

B keyword : | Proximal Femur Anterior—posterior Projection | Canal—to—calcar Ratio | Cortical Thickness Indices |
Osteoporosis |
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Fig. 1. A : Measurement of CCR(calcar—canal
ratio) by FW/CW B CTl(cortical
thickness index) was measured at a
point 10cm distal and parallel to the
mid—lesser trochantric line on upper
femur AP view. CTI=(DW- FW)/DW, FW :
Intramedullary femoral canal width, CW
. calcar width, DW : femoral diaphysis
width
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Table 1. Clinical characteristics of study subject

Mean£SD

N(Men/Women) 112(36/76)

Age 69.19+14.81

height(cm) 157.84+9.04
weight(kg) 54.97+10.42

BMI(kg/ m?) 21.96+3.14

BMD

L—spine(g/crf) 0.771+0.16(64/48)*
hip(g/cr) 0.676%0.17(83/29)*
ward's(g/cr) 0.408+0.18(58/54)*

* data are case of control/osteoporosis

Table 2. Difference of radiological index
between control and osteoporosis group

Control Osteoporosis group p
BMi(kg/m*)  22.66+3.05 21.03+3.03 .00
CW(mm) 20.34+3.11 23.32+3.03 .00
FW(mm) 14.39+2.81  17.96+2.19 .00
DW(nm) 31.76+2.26  32.61£2.47 .06
CCR 0.71%£0.09 0.78%0.08 .00
CTI 0.55+0.07 0.45+0.06 .00

Fig. 2. A : The proximal femoral canal with

thick diaphyseal cortices is normal
BMD. B : Osteoporosis group. Diaphyseal
cortices are characteristically thin,
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Table 3. Correlations between radiological index and bone mineral density(BMD)

L-spine hip Neck Trochanter Inter ’
BMD BMD BMD BMD ENRE el
Cw —-.404** —.404** -.203* -.314* —.458* -.220* -.042 -.656™*
FW -.532** -.565* —-.396** —-.552** -.602** -.309** .605** -.915**
DW -.003 147 .183 116 112 .089 .198* -.144
CCR -.340* —-411* -.230* -314* —-.458* -.220* 1 -.615**
CTI 624** 736 .558** 707 761 420 -.615* 1

*. Correlation is significant at the 0.05 level(2-tailed).
**_ Correlation is significant at the 0.01 level(2—tailed).
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Accuracy(%)
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PPV(%)
70.9
(39/55)
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Specificity(%)
66.7
(32/48)
66.7
(21/31)
66.7
(38/57)
31.3
(15/48)
32.3
(10/31)
22.8
(13/57)

60.9
(39/64)
55.6
(45/81)
65.5
(36/55)
93.8
(60/64)
88.9
(72/81)
89.1
(49/55)

and accuracy of radiological index(CCR, CTI) osteoporosis compare to BMD
Sensitivity(%)

CCR
L-spine
Hip
ward's
CTIl
Hip
ward's

Table 4. Sensitivity, specificity, positive predictive value(PPV), negative predictive value(NPV)
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