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Summary 
 

The identification of unknown corpses is one of the most challenging aspects of fo-

rensic science. The main attributes are - apart from the sex – the body height, age, 

and weight. Various methods in order to determine the body height, such as regres-

sions coefficients, have been established. However, the sacrum is rarely considered 

in the context of identifying an unknown body. 

 

Aim 

This study aims at exploring whether MRI-anthropometry is possible. The regressions 

equations for estimation the total body height established by Penning et al., Pelin et 

al. and Karakas et al. should be validated by applying them on the SHIP-population. 

It should be evaluated which bone (combination) of the lower limb and the sacrum is 

best for estimating the stature. In case of an unknown combination, a new regression 

equation will be established. 

 

Method 

In MRI-data of 2499 subjects, the bone lengths of the os sacrum, the 5th lumbar ver-

tebra, femur, trochanter, tibia, fibula und condylus were measured. Body height, age 

and weight were gathered in the SHIP-study. 

 

  



Results 

The chosen method of MRI-anthropometry is suitable for forensic questions. The re-

gressions equations established by Penning et al. can be used for the German popu-

lation. Likewise, the MRI-based regression can be applied. 

The best results can be achieved with multiple regressions inserting all measured 

bone lengths in the model. If there is just a single bone, the fibula is the best for un-

known sex and age. If sex is known but the age is unknown, the best results are ob-

tained with the tibia. 

The multiple regressions based on femur and sacrum improves the identification of 

an unknown skeleton significantly. The same holds for tibia ad sacrum and femur 

plus tibia plus sacrum. 

The statements of Karakas et al., that the usage of the sacrum in the estimation of 

body height is only applicable for men and that it correlates with the age only for 

women could not be corroborated. The sacrum height correlates with body height, 

sex, age, and weight in men and women. 

 

Conclusion 

The estimation of regression equations for determining the stature based on MRI-

data is possible. For that purpose the sacrum can be used for both sexes. The multi-

ple regressions including all measured bone lengths deliver the most precise stature 

estimations. The combination of femur and sacrum yields significantly better results 

than femur alone. 
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