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Fig 9. Correlation between sacral base slopes and maximum 
kyphosis (43 French women). 

widely disposed "clouds" for men and women, but in 
the latter group the search for characteristic grouping 
ellipses displayed two zones separated by a thinly 
inhabited area. This could suggest that, whatever the 
maximum lordosis, the maximum kyphosis can equal­
Iy weil be le s marked, or more marked relative to an 
average valu which we again observe as having little 
significance (Figure 8). 

CORRELATIONS BETWEEN MAXIMUM KYPHOSIS 
AND SACRAL BASE SLOPE 

Dispersion is even greater here. However, two 
zones of c ncentration are found. Rounder ellipses 
show considerable dispersion even within these zones 
(Figure 9). 

Numerous other measurernents are being studied, 
including morphology of the sacrum and height of 
dises and vertebral bodies. This will make the study of 

ther correlations possible. 

DISCUSSION 

To the best of our knowledge, no table of reference 
for the reciprocal angulation of vertebral bodies in 
standing humans existed prior to this study. What we 
propose is a protocol for the X-ray examination of the 
subject in an ea ily reproducible standing position. In 
roentgenograms taken without these precautions, vari­
ations can occur, above ail, in the lumbar area. 

Our sample is a modest ne. ur observations 
shouJd be checked by extending the study under the 
same conditions. The geographic origin of the sample 
should be m ntioned in e it se ms tbat this may be a 
factor of variation in pinal morphology. 

There is very Httte differenc betwe n the sexes, the 
average values being sup rimposable. The lordotie 
appearance of feminine subjccts, no doubt is due to a 
more marked curve of the buttocks than we usually 
find in maIe subjects. 

The span of a po sible value of maximum kyphosis 

and lordosis in subjects with no spinal disease is 
considerable. The distribution of these values is often 
irregular within the extreme limits of the sample. Il is 
therefore unreasonable to speak of normal kyphotic or 
lordotic curves. The average values are only indicative 
and not normative. The cxtreme values show the 
morphologic latitude of the human species. 

For smaLler segments, the deviat>ions are far less 
marked. Consequently, for angular kyphosis and lor­
dosis, the reciprocal angk table can be used as a 
reference. 

Each subject has a unique spinal "physiognomy," 
just as he has a unique facial "physiognomy." 

A study of larger samples should allow more compli­
cated morphologie types than those proposed by Del­
mas to be distinguished. The functional values and 
patho.logic predispositions of these different types re­
main to be studied. Where attenuated or accentllated 
kyphosis or lordosis are concerned, one should avoid 
using such adjectives as "excessive," "insufficient," 
or "pathologic" and, even more so, "abnormal." 

Greek mythology offers us a sign,ificant legend. 
Procustus, a bandit, after having robbed his victims 
laid them on his bed (" Procustus' bed" is a proverbial 
saying), considered as being of standard (mean), or 
normal length. Those who were too short were 
stretched to the "right" lenglh, and those who were 
too tall were cul down lo size (Figure 10). In orlhopae­
dics, let us avoid the Procuslus complex, lel us nol be 

Fig 10. Procustus' complex. A (above). Procustus' bed. B (below). 
"Normal" spine. 
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"mean"-minded (in ail senses of the word) without 
discernment. 

SUMMARY 
In order to establish a sagittal plane curve reference 

table for standing subjects examined laterally, we 
determined an easily reproducible standard posture. A 
sampie of 100 healthy subjects from 20 to 29 years of 
age, was chosen (43 women, 57 men). The reciprocal 
angulations of each vertebral body in relation to the 
others were fed into a digitalizer and studied by 
computer. The study particularly concems maximum 
kyphosis, maximum lordosis, sacral base slopes, and 
the tilt of intermediate vertebral bodies. The disper­
sion of the results is remarkably wide and, within the 
extreme values, the distribution is irregular. Individual 
correlations of these values are often dispersed, but 
certain groupings can appear, allowing an approach to 
spinal morphotypology. For considerable lengths, av­
erage values cannot be used as norms, given the wide 

span of values. Only the extreme limits are useful for 
the appreciation of curves as excessive, insufficient, or 
inverted. 
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