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Introduction

ÅOsteoporotic vertebral compression fracture(OVCF)

ŕPost-menopausal women

ŕT-L junction area

ŕSuperior endplate injury: 39%

Combination of both: 29%

Inferior endplate injury: 12%

(A.O. Ortiz at el, Am J Neuroradiol , 2011)

68%



Introduction

Å Superio r endplate vs Inferior endplate

ŕ Image analysis and Dual energy X -ray 

absorptiometry(DEXA) evaluation 

after mechanical stress from T8 to L5

(F.D. Zhao at al, Bone, 2009)

ÅFracture affected the cranial endplate

: 55/62 (0.89%)

ÅCranial endplates were thinner than caudal 

by 14% and 11% on average

ÅOptical density was 6% lower 

cranially than caudally



Introduction

ÅDevelopment of vertebra: Resegmenation
(Gali Dar et al, Eur Spine J, 2010)

ŕ4-week embryo

ŕCranial: loosely arranged cell Ą lower half of vertebra

Caudal: densely packed cell Ą upper half of vertebra



Introduction

ÅPurpose of the study

ŕTo evaluate cranio -caudal biostructural asymmetry in osteoporotic 

bone

ÅT-L junction area: T10 -L2

ÅIn cadaver and osteoporotic patients

ÅBy Micro -CT and DEXA evaluation



Material and Methods

1. Cadaver Study with micro -CT

ŕ 4 Cadavers (M/60, M/83, F/77, M/ 62)

ŕ Micro -CT analysis 

(SkyScan1173, Resolution: 29.84 )

ŕ Measured separately by superior & inferio r half

ŕ Parameters

ÅTrabecular thickness (Tb.Th)

ÅTrabecular number ( Tb.N)

ÅBone volume fraction (BV/TV)

ÅTrabecular separation (Tb.Sp)

ÅStructure model index (SMI)



Material and Methods

2. Clinical Study with DEXA

Å DEXA on patients 

ŕ Measured separately by upper & lower half

ŕ Prospective study

Å Inclusion criteria

ŕ Post-menopausal women

ŕ Older than 55 years

ŕ Diagnosed with osteoporosis by DEXA

Å Exclusion criteria

ŕ Trauma history of T -L junction area

ŕ Vertebral facture of T -L junction area

ŕ 20 patients 

Ą Total 100 segments (20 patients x 5 

segments)



Results

ÅMicro -CT
Unit Superior Inferior p-value

Trabecular 
thickness (Tb.Th)

mm 0.24Õ0.01 0.26Õ0.01 0.120

Trabecular number 
(Tb.N)

mm -1 0.78Õ0.02 0.82Õ0.01 0.147

Bone volume 
fraction (BV/TV)

% 18.40Õ0.22* 21.35Õ1.24* 0.025

Trabecular 
separation (Tb.Sp)

mm 0.81Õ0.02* 0.76Õ0.02* 0.046

Structure model 
index (SMI)

1.64Õ0.02* 1.57Õ0.01* 0.004



Results

ÅMicro -CT



Results

ÅDEXA (g/cm 2)

ŕPatientŚs mean age : 70.6 years (59-84 years)

Superior Inferior p-value

Cadavers 0.24Õ0.01* 0.26Õ0.01* 0.019

Patients 0.78Õ0.02 0.82Õ0.01 0.321



Conclusion

Å In osteoporotic compression fractures, superio r half 

division is more easily affected than inferior because of 

biostructural asymmetry 

ÅConsider to perform BMD dividing superior and inferior 

segment within vertebral body. 
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