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DISLODGED TEETH IN FOUR INTACT CHILD 

MUMMIES FROM GRAECO/ROMAN EGYPT 

(332 BCE – C. 395 CE) – CHILD ABUSE, 

ACCIDENT OR CARELESS EMBALMERS?

ABSTRACT 

In a computerised tomographic (CT) scanning and x-ray imaging of four 
ancient Egyptian Graeco/Roman child mummies, it was observed that deci-
duous teeth had been dislodged and that the cervical spines were flexed. The 
objective of this study was to determine whether the cause of the tooth loss 
and spinal flexion were linked or whether they related to ante-mortem acci-
dent or abuse. 

Three mummies were examined using high speed helical CT scanners and 
the fourth mummy was examined using x-ray film. The images were loaded 
into an advanced visualisation workstation for further examination and to 
provide accurate data to identify exfoliated teeth and the flexion of the cer-
vical spine. 

The age range of the children was approximately eighteen months to six 
years. The study showed that in two cases the dislodged teeth were within the 
oral cavity and in the third case the dislodged teeth were found close to empty 
sockets. In the fourth mummy two upper teeth were dislodged but could not 
be identified in the oral cavity due to the lack of clarity in the x-ray films. 

In all cases natural exfoliation or dental extraction as a cause of tooth loss 
was rejected due to the age of each child and identification of dislodged teeth 
which lacked evidence of root resorption. The reason for the dislodgement of 
teeth appeared to be due rough post-mortem handling by embalmers when 
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grasping the mandible to flex the cervical spine and manipulate the head 
towards the chest. Ante-mortem accident, child abuse, periodontal disease or 
extractions were rejected as the cause of tooth loss. 

Keywords: mummies, embalming, ancient Egypt, CT

INTRODUCTION 
In a radiological study of four ancient Egyptian child mummies from the 
Graeco/Roman Period (332 BCE – c. 395 CE) examples of unusual tooth loss 
and retention of these teeth within the oral cavity was identifi ed (14). Th e loss 
of teeth was investigated to fi nd if it was caused by natural exfoliation, accident 
due to deliberate injury or related to a particular mummifi cation procedure. 

Th e children had died between the ages of approximately eighteen months 
and seven years. In Graeco/Roman Egypt the likelihood of death due to disease, 
injury, fatal attack, misadventure or child abuse was considered possible (11). 
Living close to water sources in the Nile Valley or in the oases presented the 
environmental dangers of drowning, attack by animal and parasitic infections 
(3, 23). Children may also have suff ered from infl ammatory diseases or nutri-
tional defi ciencies, which may in turn have caused a reduced life expectancy 
(9, 21, 25). 

Following the death of a child, where suffi  cient resources were available, 
the body was mummifi ed by embalmers who desiccated the body with natron. 
Th is was the preferred method implemented by the ancient Egyptians to delay 
or halt the putrefaction of bodies in preparation for burial (1, 2). Natron is a 
naturally occurring salt found in Egypt which consisted of sodium chloride, 
sodium sulphate, sodium bi-carbonate and sodium carbonate in varying quan-
tities (10). Th e desiccation process was oft en so effi  cient that it was possible to 
preserve most parts of the body including the soft  tissues of the gums and other 
structures in the oral cavity. Linen packages impregnated with natron may have 
been placed within the oral cavity in an eff ort to inhibit decay of the support-
ing tissues (16). If the tissues had decomposed, straight rooted teeth may have 
easily exfoliated post-mortem or accidentally dislodged during embalming if 
suffi  cient force was applied to the area (4). 

Knowledge of ancient mummifi cation practices was originally based on 
ancient texts until the advent of investigations of mummifi ed bodies using 
modern scientifi c and medical technology (6, 8, 12, 13, 19, 22). Reports on 
mummies have shown that the level of care taken by the embalmers may not 
always have been up to a standard where the body was prepared in an orderly 
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manner. Careless handling caused post-mortem damage or allowed for foreign 
inclusions to remain within the wrappings (15, 26).

Recently the manipulation of raw CT scan data in advanced visualisation 
workstations has provided more specifi c information about the state of the 
body and in particular the dentition, the sockets and in one case deliberate 
dental intervention (4, 27). Th e radiographic appearance of deciduous teeth 
can determine whether or not they were naturally exfoliated, by observing 
whether the roots were present or had been gradually resorbed until only the 
crown remained (20). Deciduous teeth of children are usually naturally exfoli-
ated between the ages of fi ve years and 12 years as they are gradually replaced 
by the permanent teeth (7, 24). Pathological loss of teeth in children, apart 
from loss through dental decay or extraction is extremely rare, although not 
unknown (18, 28). 

Th e objectives of this research were to identify which teeth were missing 
from sockets, if they remained in the oral cavity and if the teeth were lost due 
to natural exfoliation, trauma, dental intervention or forceful rough handling 
by embalmers when the head was forced into a particular position which may 
have dislodged the teeth from their alveolar sockets. 

MATERIALS AND METHODS 
Th e child mummies were numbered one to four for identifi cation in this study. 
Computerised tomography (CT) scans had been conducted at various sites on 
all mummies except for mummy four which was investigated using x-ray fi lm 
(Table 1). Th e CT scans provided raw data in suffi  cient detail for comprehensive 
study of the dentition and supporting tissue. In particular the 64 x 0.5mm per 
second acquisition with the Toshiba Aquilion 64 CT scanner provided excellent 
images of mummies one and two. 

Th e raw CT scan data was loaded into a Vitrea 2 advanced visualisation 
workstation (Vital Images, Minnetonka, MN, USA) at the Victorian Institute 
of Forensic Medicine (VIFM), Melbourne, Australia. Various functions of the 
workstation constructed virtual sagittal, coronal and multi-planar reconstruc-
tions of areas of interest. Th is enabled the dentition to be examined for peri-
odontal disease, blunt force injuries and dislodged or exfoliated teeth. Where it 
was not possible to confi dently identify the position or identity of an individual 
tooth, the virtual endoscopy function was engaged which allowed for viewing 
within the oral cavity and the surrounding areas. An image of each dislodged 
tooth was examined to confi rm whether the root had been resorbed and if it was 
at a stage of development consistent with the estimated age of the child at death. 
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Table 1. Details of the mummy’s studies and exfoliated teeth 

Name 

(source 

and identi-

fication)

Approx. 

Age 

(years)

Sex
CT 

scanned

Teeth 

dis-

lodged

Teeth 

in 

mouth

Tooth 

loss- ex-

foliation

Tooth 

loss- ex-

traction

Root 

Resorp-

tion

Mummy 
One BM 
EA30362

5–6 F Y1 Y Y N N N

Mummy 
Two BM 
EA54053

1–2
U/K Y1 Y Y N N N

Mummy 
Three AMM 
27C NMA

1.5–3 M Y3 Y Y N N N

Mummy 
Four Sch-
leitheim
Switzerland 

2–3 U/K
N (Zurich 

-X-ray 
films)

Y N N N U/K

Key: BM = British Museum, London UK, NMA = National Museum of Antiquities, Leiden, the 
Netherlands 

Y = Yes, N = No, M = Male, F = Female, U/K = unknown
1 Toshiba 64 (Toshiba Medical Systems Corporation, Tochigi, Japan) at Blackheath Hospital/BMI 
Healthcare, London, UK 
3 Siemens scanner, Leiden, the Netherlands 

In the case of mummy four copies of the x-ray fi lms were examined on the 
Vitrea 2 workstation. Th e reduced clarity of the reproduction of the original 
x-ray fi lms presented problems with the identifi cation of individual teeth but 
the quality of the images was suffi  cient to proceed with the examination. 

Epidemiologically derived dental development data charts are not avail-
able for ancient Egyptian children so modern development charts were used 
as a guide to predict the approximate age of each child at death. Radiographic 
images of the teeth were compared with the chart for expected dental status at 
a particular age. Any evidence of dislodgement, extraction or exfoliation was 
recorded. Where possible the origin of each exfoliated tooth was determined 
by virtual comparison with an empty socket. 
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RESULTS 
In mummy one all four deciduous central incisors, upper and lower were dis-
lodged. Th ree of the avulsed teeth were lying free on the tongue and retained 
roots with little indication of any root resorption. Th ere was not any evidence of 
periodontal disease, extraction or trauma. A radio-opaque object was identifi ed 
within the oral cavity. Dental developmental age was estimated to be fi ve to six 
years. Th e chin had been forced towards the sternum and the upper cervical 
vertebra was in disarray (Fig. 1). 

Figure 1. Mummy one. Arrow 
1 indicates the position of dis-
lodged incisor tooth towards the 
back of the tongue. Arrow 2 indi-
cates the disruption of the cervi-
cal spine when the head was 
pushed forward on to the chest. 

Th e dental development of mummy two showed that the child was approxi-
mately one to two years of age at the time of death. Th e deciduous lower canine 
on the left  side of the mandible was avulsed and was found within the oral cavity 
close to the empty socket. Th ere was no evidence of root resorption, periodon-
tal disease or trauma to the oral cavity. Th e chin had been forced downwards 
towards the sternum which had caused fl exion of the cervical spine (Fig. 2). 
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Figure 2. Mummy two. The 
deciduous lower canine on 
the left side of the mandible 
was avulsed and was found 
within the oral cavity close 
to the empty socket laterally 
to the tongue.

 
On the left  side of the mandible of mummy three the second deciduous molar 
was dislodged but lying within the socket. Th e contra-lateral deciduous molar 
was dislodged and appeared to be in the buccal sulcus of the left  cheek. No 
evidence of periodontal disease, injury or intervention was detected. Th e cervi-
cal spine was fl exed with the chin angled towards the sternum. Th e age of the 
child at death was estimated to be between 18 months and three years (Fig. 3). 

Figure 3. Mummy three. On 
the left side of the mandi-
ble the second deciduous 
molar was dislodged but 
lying within the socket and 
the contra-lateral deciduous 
molar was dislodged and 
appeared to be adjacent to 
the left cheek.
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Th e x-ray fi lms of mummy four were diffi  cult to read on the advanced visu-
alisation workstation as they were two dimensional radiographic images and 
the condition of the mummifi ed body was poor. Deciduous and unerupted 
permanent teeth were visible. It appeared that the deciduous upper left  canine 
and the deciduous fi rst and second molar teeth were missing in the maxilla and 
were not found. It was not possible to determine if periodontal disease or injury 
had occurred. Th e chin had been forced towards the chest and the age at death 
was estimated at between one and three years (Fig. 4). 

Figure 4. Mummy four. 
Deciduous and unerupted 
permanent teeth were 
visible. It appeared that 
the deciduous upper left 
canine and the deciduous 
first and second molar 
teeth were missing in 
the maxilla and were not 
found. 

DISCUSSION 
Th ere was no identifi able damage to the mouths of the mummies that would 
suggest post-mortem blunt force trauma although this cannot be discounted. 
Rough handling by the embalmers was probable, particularly if natron had been 
introduced forcibly into the mouth. Th e radio-opaque object in the mouth of 
mummy one cannot be positively identifi ed but may represent a linen package 
impregnated with natron. Whatever the identity of the opacity the discovery of 
it in the oral cavity suggested that its introduction may have dislodged teeth (5).

Th e normal age for the exfoliation of the deciduous incisors is fi ve to 12 
years. Except for mummy one, natural exfoliation of the teeth would not be 
expected as the younger children were less than three years at time of death. In 
the case of mummy one where the approximate age was estimated at fi ve to six 
years at death if there had been natural exfoliation it would be expected that 
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a single or possibly two incisor teeth would be missing and not found as they 
would have been lost before death. In this case four central incisor teeth had 
been avulsed complete with intact roots, which suggested that force was used 
in the area. One of the dislodged teeth was discovered under the upper lip. Th is 
unusual occurrence has been previously reported (5). 

Th e left  deciduous mandibular canine found close to its socket in the oral 
cavity of mummy two is unusual in that more force would have been neces-
sary to dislodge this tooth than would be required for an incisor; as it is a more 
robust tooth. If rigor mortis had set in and not resolved it may have been dif-
fi cult to force the mouth open (17). Th erefore a solid object would have been 
necessary to open the mouth. 

A general report on the dentition of mummy three had been published 
without information about specifi c teeth or their position within the oral cavity. 
Th e report had indicated that there was no evidence of dislodgement, exfolia-
tion, dental disease or other pathology (22). Th is study identifi ed that two teeth 
were dislodged and one of these teeth was found inside the oral cavity. As with 
reports on previous mummies it seems that considerable force would need to 
be applied to dislodge these teeth. 

In the case of mummy four it was possible that the upper left  deciduous 
canine and the upper deciduous molar teeth were dislodged during mummifi -
cation as natural exfoliation would not be expected in such a young child. Th e 
fl exed cervical spine suggested that the embalmers used force to manipulate 
the head towards the chest. 

In all mummies, where the site of tooth loss was clearly visible there was no 
evidence of ante-mortem dental intervention in the form of ragged sockets that 
would be expected if the child had died shortly aft er extraction of teeth. Th is 
observation was supported by the presence of dislodged teeth in the oral cavi-
ties of mummies one to three. If teeth had been extracted it would be expected 
that the teeth were discarded rather than being returned them to the mouth. 

In each case the hyper-fl exion of the cervical spine and the chin forced 
towards the sternum suggested that extreme force was used to manipulate 
the bodies into this unnatural position. If the mandible had been grasped to 
manoeuvre the head into position it would be possible that teeth were dislodged 
during this process. Th e inward force required may explain the position of the 
dislodged teeth in the mummies. To force the mouth open it would require the 
insertion of a tool similar to a screwdriver that could be pushed between the 
teeth and rotated. Following the initial opening further instruments would be 
needed to increase the opening until there was suffi  cient room to manoeuvre the 
head into the required position. Evidence of periodontal disease was not found 
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and subsequent tooth loss, caused by infl ammatory diseases or nutritional defi -
ciencies appeared to be unlikely but cannot be discounted. No evidence was 
found of obvious trauma that suggested deliberate injury or abuse.

CONCLUSION 
Th e most plausible explanation for the dislodgement of teeth was not pathology 
but was the presumed practice by embalmers of forcing the head towards the 
chest by gripping the mandible, pulling it forward and dislocating the cervical 
spine. Teeth with single roots would be more likely to be dislodged but if the 
force was exerted further back along the body of the mandible, posterior teeth 
could also have been lost. Extreme decomposition of the soft  tissues would 
result in some of the teeth falling out of the sockets if the body were moved 
about or if the oral structures suff ered interference during mummifi cation. 
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