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contained bones and stone tools, particu-
larly in the two caves known as the Gallery 
and the Gran Dolina; but nearly eight 
decades were to pass before they were  
excavated by scientists.

Until that time, the most famous depos-
its were the Gran Dolina and the Sima de 
los Huesos, a site which has provided the 
greatest number of human fossil bones 
worldwide. To date, more than 4,000 
fossils of a new species, named Homo  
antecessor, have been recovered.1

Close to the Gran Dolina and the Sima 
de los Huesos caves, the Trinchera del 
Elefante (TE) can be located, where the old-
est hominid remains found in Europe to 
date were discovered. Among the human 
remains retrieved, the jaw fragments and 
skulls are almost complete. According to 
paleomagnetism data, they are very old 
(between 300,000 and 1,200,000  years) 
and belong to the Pleistocene epoch, 
which ranges from 1,800,000 years ago to 
approximately 9,000 BC.2,3

The latest fossil discovered was retrieved 
in 2008 and is a fragment corresponding to 
the symphysis area of a mandible (Fig. 1). 
It preserves several teeth and is known 
by the acronym TE9 (Trinchera Elefante, 
Level 9: excavation deep level), and is 
considered to be the oldest human fos-
sil to have been found in Europe with an 
age of 1,200,000 years or thereabouts (see 
Table 1).4,5 Given these considerations, this 
specimen is considered highly protected 

INTRODUCTION

The Atapuerca mountains (Burgos, Spain), 
declared a world heritage site by the 
UNESCO, encompass a set of archaeo-
logical sites of great paleoanthropo-
logical value. The Atapuerca discovery 
was the result of serendipity, owing to 
a large railway construction trench that  
exposed the area. 

In the late nineteenth century, a time 
of boom in the Basque steel mills, British 
businessman Richard Preece Williams 
decided to build a railway to transport coal 
and iron ore from the Demanda mountain 
chain to the junction with the railway from 
Burgos to Bilbao.

It was precisely this railway construction 
work that exposed the paleoanthropologi-
cal sites in question. The railway cutting 
revealed all the constituent layers of the 
deposit and made it possible to visualise 
the archaeological material inside the cut 
levels. These deposits of rock and clay 

Atapuerca, in the north of Spain, is the archaeological site where the oldest hominid remains within Europe have been 
found. In 2008 a jaw fragment, corresponding to the symphyseal area, was discovered in the area called the ‘Elephant’s pit’. 
Its age has been estimated at 1.2 million years and it is considered to be the oldest human fossil found in Europe and is 
from the lower Pleistocene. This work analyses the dental and skeletal damage to the specimen, detected in a macroscopic 
study of possible horizontal and vertical bone loss at the level of support of the remaining teeth. The limited presence 
of dental scale, the pattern of destruction and the decreased bone density due to increased marrow spaces suggest the 
presence of possible periodontal disease.

material by the National Research Centre 
of Human Evolution (CENIEH) and thus 
strong measures have been imposed to 
restrict access to it.

Possibly due to its recent discovery, the 
age of the specimen under study at the 
time of death has not yet been determined, 
even though there are methods available 
for doing so.6,7

TE9 MANDIBULAR  
FOSSIL REMAINS

The piece is a fragment of mandible corre-
sponding to the area of the symphysis and 
mandible body on both sides, with a series 
of teeth and the sockets of the central inci-
sors empty. Both mental foramina are vis-
ible and numerous anterior foramina in the 
symphyseal level can be observed. There 
are no ascending branches.

In order to analyse the degree of dental 
attrition-abrasion, we followed the criteria 
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• The TE9 fossil (1.2 million years old) is the 
oldest human fossil to have been found  
in Europe.

• This paper presents macroscopic analysis 
of dental and bone lesions of the 
specimen.

• There is gross evidence in the specimen  
of dental injuries and vertical bone loss.
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Fig. 1  TE9 mandibular fossil
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Fig. 2  Buccal view

Fig. 3  Occlusal view

established by Lovejoy in 1985. Lovejoy 
described the level of attrition in a popula-
tion of hunters from archaeological exca-
vations of the Libben site.8 The Lovejoy 
criteria provide a forensic dentistry method 
for the determination of age following the 
pattern of occlusal abrasion.

Considering the heavy restrictions 
placed on access to the specimen, the 
CEJ (cemento-enamel junction), measur-
ing bone defects with rule proportionate 
to the actual dimensions of the specimen, 
was considered as a reference point to 
determine the height of the alveolar bone 
present. This provided an idea of the peri-
odontal condition of the specimen studied. 
Upon evaluating the degree of periodon-
titis, we used the criteria of Gustafson.9 
These criteria provide a forensic dentistry 
method for determining age using six 
items rated on a scale of one to three:
1. Attrition 
2. Periodontitis
3. Secondary dentin
4. Cement apposition
5. Root resorption
6. Transparency.

In this study we used the second item.

Paleopathological findings
The strong degree of dental attrition on 
the incisors and canines of individuals 
from the Sima de los Huesos site is a result 
of the combination of the normal func-
tion of these teeth (food processing before 
ingestion) and non-chewing tasks (‘stuff 
and cut’).10

It was possible to distinguish the fea-
tures of attrition occurring in life from 
those affecting dental crowns after the 
individual’s death.10

Teeth present and dental damage
On the right side, the lateral incisor and 
canine and root remains of the first and 
second premolars are present, while on the 
left side the root of the lateral incisor, the 
canine, and the first and second premolars 
are preserved.

The right canine exhibits a strong degree 
of attrition-abrasion-erosion (Grade F, 
Lovejoy) both on the incisal and vestibu-
lar face, which reveals part of the pulp 
chamber of the tooth.

The right lateral incisor also has attrition-
abrasion damage at incisal level (Grade B2, 

Lovejoy). In both teeth, especially on the lin-
gual side, there are small deposits of calculus 
at the cemento-enamel junction.

On the left canine, there is a coronal 
fracture of the lingual surface that exposes 
the root canal system and also incisal attri-
tion-abrasion damage (Grade G, Lovejoy).

The second premolar is the tooth best 
preserved, although strong attrition-abra-
sion on its face has erased the occlusal 
masticatory anatomy (Grade G Lovejoy).

No damage from caries is visible on any 
of the remaining teeth (Fig. 2).

Bone damage
On the right side, the canine shows a gen-
eralised loss of periodontal bone support 
(Fig. 3), more pronounced on the lingual 
part, with a large circumferential defect of 
the bone (Grade P3, Gustafson).

The right lateral incisor exhibits a large 
degree of vertical bone loss (Fig. 2), espe-
cially on the buccal wall, although this is 
not as pronounced as in the canine (Grade 
P3, Gustafson).

On the left side, at the level of the 
remaining teeth it is possible to observe a 
more pronounced vertical bone loss on the 
buccal side of the canine, with a marked 
cavitary lesion below the mesial side of 
this tooth (Grade P3, Gustafson). The sur-
face of the alveolar ridge on the lingual 
surface shows some bone remodelling11 
and has a porous aspect resembling lace 
(Fig. 3).

Overall, the generalised bone loss, both 
horizontal and vertical, is severe at the 
level of alveolar support of the remain-
ing teeth.

On both sides, there are many vascular 
foramina in an area corresponding to the 
occlusal two thirds of the mandible body, 
between the two canines (Fig. 2).

DISCUSSION
The hominids living in the Pleistocene were 
undoubtedly subject to a good number of 
pathologies, although owing to the diffi-
culties involved in studying them, the ori-
gin, description and consequences of such 
diseases have not received much attention 
from the scientific community.11-13

Paleopathology studies the diseases of 
animals and prehistoric humans. This type 
of research is focused on tissues known to 
have high mineral contents, such as tooth 
and bone, which retain their shape and 

texture over time while soft tissues are 
rapidly destroyed after death.

Within paleopathology, paleodontopa-
thology studies oral diseases in old human 
remains.14-16 It is therefore a retrospective 
science.

Properly studied, teeth and their sup-
porting structures can provide a large body 
of information about the existence of peri-
odontal disease.17,18

In such structures, both dental and para-
dental, it is possible to find signs of bio-
logical disorders, nutritional deficiencies, 
developmental malformations, diseases 
and genetic deviations or inflammatory 
and traumatic processes.19 The study of 
fossils can define the average age of pre-
historic groups, the type of food they ate 
and some of the illnesses they suffered 
from, although there is the disadvantage 
that only one percent of diseases influenc-
ing human beings affect the hard tissues. 
Periodontitis may be due to infectious or 
mechanical events. In the latter case, an
inflammatory component is associated 
with the occlusal trauma, causing bone 
resorption, vertically or angularly on the 
buccal surfaces, as in the case of the speci-
men analysed here.20

Since Virchow’s study in 1915 on bone 
loss due to periodontal disease in the 
Ehringsdorf infant jaw,21 there is evidence 
of periodontal disease in fossil hominids, 
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usually associated with the presence of cal-
culus and severe attrition.22,23,24 Czarnetzki 
studied vertical bone loss in the Mauer jaw 
(Germany), with an estimated age of about 
700,000  years and belonging to Homo 
heidelbergensis.25 Ripamonti addressed a 
specimen from Australopithecus africanus 
(with an age estimated at 2.5 to 3 million 
years) showing prepubertal periodontitis, 
with alveolar bone loss and migration of 
the deciduous molars.26 Both studies were 
based on macroscopic analysis.

Similarly, oral diseases have been studied 
by different specialists, mainly researchers 
in paleodontopathology, who have found 
them to be an important source of infor-
mation.11,27-31 In the specimen addressed 
here, it is possible to note a moderate 
presence of calculus arranged pericoro-
nally and apical or coronal to the CEJ. This 
scant presence of dental calculus, together 
with a loss of alveolar bone of more than 
3 mm, the decrease in bone density, the 
pattern of destruction, and the increase in 
medullary spaces suggest the presence of 
possible periodontal disease.32,33

CONCLUSION
All these characteristics mean that the 
piece studied here is unique and a true 
exception within the odontological lit-
erature, not only because it is the oldest 
specimen in which this type of pathology 
has been observed but also owing to the 
very visible damage to it.

The authors would like to thank the National 
Research Centre of Human Evolution (CENIEH)  
for the information provided.
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