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Post mortem interval (PMI) estimation is a crucial issue in forensic science. Post-mortem 
microscopic changes of bone structure were first reported in the second half of the XIX century, 
yet there is still no general consent about the onset or the speed of these degenerative chang-
es. An “exogenous model” of bioerosion, which hypothesizes that the alterations are brought 
about by environment-associated microorganisms acting once the hard tissues are skeletonized 
[1], is opposed to an “endogenous model” where the alterations are caused by bacteria already 
present in the human body [2]. In the present research 74 human bone samples were collected 
from the cranial vault of thirty-seven donors during neurosurgical procedures (craniectomy); 
each sample consisted of a small, irregularly shaped full-thickness bone fragment, with a major 
axis of approximately 10-12 mm. The specimens were tested for sterility and then exposed in 
vitro for as long as 48 weeks to a mixture of six strains of harmless microorganisms harvested 
from the oral cavity of 12 healthy patients. In time the bone specimens showed a progressive 
demineralization and, starting from the fifth week of incubation, revealed an unexpected com-
plete equivalence of the diagenetic phenomena with the ones we ourselves observed in forensic 
bone samples and in archaeological bone. These observations indicate that post-mortem mor-
phological changes in bone (a) can result from the interactions between various harmless bac-
terial strains; (b) are consistent with the endogenous model, being caused by bacterial strains 
already present in the oral cavity; (c) can be visible as soon as five weeks after exposure, well 
before the skeletonization as is usually hypothesized.
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