
MeasureMents of BMD anD feMoral geoMetric 
DiMension By DXa in aDult patients with 
osteogenesis iMperfecta

r. Kocijan¹, c. Muschitz¹, J. patsch², eM fischer¹, a. trubrich¹, c. Bittighofer¹, h. resch¹

¹ the Vinforce study group - st. Vincent hospital – Medical Department ii,   
 academic teaching hospital of Medical university of Vienna,  
 stumpergasse 13, 1060 Vienna, austria
² Department of Diagnostic radiology, Medical university of Vienna,  
 währinger gürtel 18-20, 1090 Vienna, austria

conflict of interest disclosure: no

Objectives:

osteogenesis imperfecta (oi) is characterized 
by increased bone fragility with recurrent frac-
tures that leads to skeletal deformities in severe 
cases (see figure 1). Animal and human studies 
suggest that skeletal fragility in oi is due to the 
defect in collagen synthesis [1-3], whereas the 
abnormalities in bone turnover and mineral are 
inconsistent. in almost all of the cases the hip 
is the only reliable measuring site and therefore 
relevant for estimating the future risk of peripher-
al fractures. since reliance on BMD alone does 
not provide the best predictive ability for bone 
strength and peripheral fracture risk in those pa-
tients we evaluated additional measurements 
of femoral geometric dimension (hip structure 
Analysis - HSA, see figure 2) in patients with os-
teogenesis imperfecta and healthy controls. 

Methods: 

we performed DXa measurements (lunar iDXa, 
software version 11.2, ge healthcare) in 27 pa-
tients (20 female, 7 male) with oi (mean age 47.2 
+/- 15.8 yrs) and a multiple fracture history and 
consequently abnormality of the stature and an-
alyzed the different features of DXa like BMD 
at different measuring sites and also geometric 
measurements (patients characteristic see table 
1). hip structure analysis (hsa), including cross-
sectional moment of inertia (csMi), cross-sec-

tional area (csa) and femoral strength index 
(fsi) is known to correlate to bone mass distri-
bution and fracture [4,5]. the same tools were 
applied to an age and gender matched control 
group (co).
BMD accounts for only about half of the variation in 
strength estimated by csMi, indicating that csMi, 
csa and fsi contribute additional information re-
garding femoral strength not contained in BMD.

Results:

the mean BMD neck, BMD trochanter and BMD 
total of OI I and OI III/IV group were significantly 
lower than in the co group (p<0,001). the csa 
(p<0,001) and the csMi (p<0,001) value were 
significantly lower for OI total in comparison to 
co. similar results were found for the subtypes 
oi i and oi iii/iV in comparison to control. in 
addition csa, BMD neck, BMD trochanter and 
BMD total were significantly decreased in OI III/
IV in comparison to OI I. FSI was significantly de-
creased in the oi total (p<0,05) and the severe 
forms oi iii/iV (p<0,05) in comparison to the co 
(see table 2). In addition high-significant correla-
tions between BMD and hsa were found.

Conclusion:

Apart from significant differences in BMD be-
tween OI and CO, we found also significant dif-
ferences in geometrical parameters of the hip 
between those two groups. since the application 
of BMD measurements is very critical in patients 
with oi due to the complex deformations of the 
spine and hip regions we conclude that geomet-
ric structural measurements made at the femoral 
neck by DXa are a additional helpful tool and of 
important clinical relevance. 
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Figure 2: Hip measurement, right femur.

Figure 1: Densitometry, left: CO, right: OI.

Table 1: Patients characteristic

groups oi i oi iii/iV oi total co

number of patients 17 10 27 30

age (years) 49.1 ± 15.2 44.0 ± 17.1 47.2 ± 15.8 42.0 ± 7.6

height (cm) 154.1 ± 9.8 141.9 ± 18.7 149.6 ± 14.7 169.9 ± 8.8

weight (kg) 60.9 ± 13.9 54.1 ± 19.2 58.4 ± 16.0 74.2 ± 17.7

Body mass index 25.6 ± 4.9 26.2 ± 3.7 25.8 ± 4.4 25.5 ± 5.1

number of fractures 5 – 10 5 - > 40 5 -  > 40 0

Table 2: Results

groups oi i oi iii/iV oi total co

no. patients 17 10 27 30

fsi 1.29 ± 0.39 1.10 ± 0.44 * 1.22 ± 0.42 * 1.48 ± 0.39

csa  114.7 ± 28.6 ** 87.6 ± 31.3 **, *** 104.7 ± 31.9 ** 162 ± 27.3

csMi 7.85 ± 2.80 ** 7.48 ± 4.54 * 7.73 ± 4.54 ** 12.36 ± 4.18

BMD neck 0.819 ± 0.23 ** 0.563 ± 0.12 **, *** 0.721 ± 0.23 ** 1.023 ± 0.13

BMD trochanter 0.661 ± 0.17 ** 0.530  ± 0.18 ** 0.618 ± 0.18 ** 0.848 ± 0.14

BMD total 0.849 ± 0.19 ** 0.632 ± 0.18 **, *** 0.769 ± 0.22 ** 1.05 ± 0.14
* significant differences to CO group, p<0.05,  ** significant differences to CO group, p<0.001, 
*** significant differences to OI I, p<0,05


