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Results

Localized Cranial Porosity
  There was a statistically significant 
correlation between modified crania 
and localized cranial porosity. Cranial 
porosity was present in 10 modified 
individuals and no unmodified 
individuals (Fisher’s exact, p=0.000). 
Cranial porosity was more common in 
skulls with annular modification and 
more likely in pronounced cases, but 
these differences were not significant.

CVM Type
  There was no statistical correlation 
between modification type and the 
pathological conditions evaluated. For 
each condition, the group with tabular 
modification exhibited a slightly higher 
frequency than the group with annular 
modification. Yet none of these differences 
reached statistical significance (Fisher’s 
exact p=0.451 for porotic hyperostosis; 
p=0.297 for cribra orbitalia; p=0.678 for 
linear enamel hypoplasias).

Intensity
  There were no statistically significant  
differences between the intensity of the 
modification (slight or pronounced) 
and the pathological conditions 
evaluated (Fisher’s exact, p=0.705 for 
porotic hyperostosis, p=1.00 for cribra 
orbitalia, and p=0.678 for linear enamel 
hypoplasias).

Non-Specific Stress Indicators
  We found no statistical correlation between cranial vault modification and the pathological conditions of
porotic hyperostosis, cribra orbitalia, and linear enamel hypoplasias.
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Health impacts of cranial vault modification

  Cranial vault modification (CVM) is the purposeful deformation of 
the human cranium through external pressures. In the pre-Hispanic 
Andes, the two most common types of CVM were annular and 
tabular modification (Figs. 1 and 2).   

  Researchers have long investigated the possible effects of this 
practice including impacts to health and longevity; neurological 
repercussions; and impacts to cranial synostosis and wormian bone 
production1. Of these, the impacts to health and longevity are less 
studied and no consensus has been reached.

  This study seeks to better understand CVM’s impact on health, as 
measured by skeletal indicators of non-specific stress and infection. 
The conditions we examined include cribra orbitalia, porotic 
hyperostosis, linear enamel hypoplasias, and localized cranial 
porosity. These are conditions related to malnutrition, developmental 
health, and/or infection.

Research Questions
1. Does cranial vault modification correlate    
with the pathological conditions of cribra
orbitalia, porotic hyperostosis, linear enamel 
hypoplasias, and localized cranial porosity?

2. If so, does the type or intensity of the 
modification have any impact on these four
conditions?

Figure 1. Annular modification (above)
Annular modification was achieved through circular 
binding of the cranium using bands of textiles and 
pads, resulting in an elongated, cylindrical 
appearance.

Figure 2. Tabular modification (right)
In contrast, tabular modification resulted from 
pressure applied to the frontal and occipital bones 
using boards or rigid pads. The resulting cranium 
appeared flattened from front to back with lateral 
expansion of the parietals.

Materials and Methods

Figure 3. Map of Cuzco archaeological sites
Eleven sites were sampled in the Cuzco region. These sites were 
occupied from the Early Intermediate Period (200 B.C. – A.D. 600) 
through the Inca Imperial Period (A.D. 1400 – 1532).

  To address the study questions, 448 individuals were 
analyzed from 11 archaeological sites in the Cuzco region 
(Fig. 3). 

   The pathological conditions were identified based on 
morphology and location using established standards 
(Buikstra and Ubelaker, 1994). Cranial vault modification was 
evaluated using recording standards modeled after Torres-
Rouff (2003). The modification was scored in terms of intensity 
from 1-4, four being the most severe, and then collapsed into a 
“slight” and “pronounced” group. 

  The frequency of each cranial modification type and 
pathological condition was tabulated and compared using the 
Fisher’s exact statistic (when df = 1) and chi-square statistic  
(when df > 1).

Study Sample Details

Discussion
  Our findings suggest that cranial vault modification was not detrimental to individual health 
based on three of the four pathological conditions evaluated (porotic hyperostosis, cribra orbitalia, 
and linear enamel hypoplasias). In two conditions, porotic hyperostosis and linear enamel 
hypoplasias, the modified individuals had a slightly higher frequency than the unmodified 
individuals while in a third condition (cribra orbitalia)  
the modified individuals actually had a lower frequency  
than the unmodified individuals. None of these 
differences were statistically significant. 

  However, there was a statistically significant 
correlation between modified individuals and 
localized cranial porosity. It is likely that this 
condition was a result of bone necrosis due to a 
hindrance of blood flow during the modification 
process.  

Figure 4. Female weaver with cranial vault modification
Illustration by Felipe Guaman Poma de Ayala, 1615.
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Conclusion 

  These results suggest a varied conclusion: first, that 
CVM apparently had no systemic impact on health, 
based on the lack of correlation with non-specific 
stress indicators. However, it appears that at times it 
had a localized impact due to bone necrosis at the site 
of banding.  
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Introduction

CVM Type
Annular            72
Tabular             55
Unmodified     321

Age
Sub-Adult (0-17.99 yrs)       98
Young Adult (18-25 yrs)       51
Middle Adult (26-45 yrs)     246
Old Adult (46 + yrs)              53

Sex
Male               149
Female           176
Indeterminate 123

Porotic Hyperostosis Cribra Orbitalia Linear Enamel Hypoplasias


