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RESUMEN

Los estudios de casos son ideales para probar la
validez de técnicas antropolégicas y los estudios
antropoldgico-forenses de casos suelen funcionar
como campo de pruebas en varios tépicos de la
Antropologia Fisica. El creciente rol que ha jugado los
antropologos en las ciencias forenses ha ayudado a
las disciplinas médico-legales en varios aspectos. Por
ejemplo, la identificacidon restos 6seos es ahora mas
segura que nunca. El propdsito de éste articulo es
mostrar un raro caso de preservacion de tejidos
blandos de los restos de una nifia color que se han
conservado transformandose en un molde compacto y
describir las técnicas antropoldgicas usadas para
identificar los restos. Los estudios antropolégicos
forenses indicaban que se trataba de los restos de una
nifia de color entre 10 y 12 afios de edad al momento
de la muerte y de 150 cms de estatura. Basados en
esos datos preliminares y en la sospecha de que los
restos podrian ser los de Jane Doe, victima de una
violacion y posterior asesinato. Una superposicion
digital fue realizada usando una fotografia de la
supuesta victima y el craneo desconocido. Los estu-
dios indicaron que el craneo hallado se correspondia
de manera consistente con el individuo de la
fotografia. Estos resultados fueron luego ratificados
por un andlisis de ADN. Por lo tanto, la Antropologia
Forense y sus técnicas pueden ser utilizadas en
investigaciones médico-legales concretas de manera
muy satisfactoria.

Palabras clave: Preservacion de tejidos blandos,
Comparaciones craneo-fotograficas, Identificacion
humana.

ABSTRACT

Case studies are ideal to test the validity of
anthropological techniques and forensic anthropology
cases function as a testing ground for this aspect of
physical anthropology. The increasing role that
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anthropologists have played in forensic sciences has
aided the medico legal disciplines in a number of ways.
For example, identification of skeletal remains is now
more accurate than ever before. The purpose of this
paper is to show a peculiar case of rare preservation of
soft tissue of a black child that formed an unique soft
tissue casting and to describe anthropological
techniques used to identify the remains. The
anthropological analysis indicated that she was black
racial affinity, between 10-12-year old and was about
150 cm of stature. Based on preliminary evidence that
the victim might be Jane Doe, a victim of possible rape
and murder, a digital superimposition was made using
one victim's photograph and the unknown skull. This
examination revealed that the skull corresponded
consistently with the individual in the photograph.
Results were supported by a DNA analysis. Therefore,
forensic anthropology techniques can be successfully
used in medico-legal investigations.

Keywords: Soft tissue preservation;, skull-photo
comparison; Human identification.
INTRODUCTION

Biological  anthropologists have developed

numerous demographic techniques to under-
stand the biology of ancient people. Many of
these techniques derived from skeletal remains
of known identity but case studies are ideal to
test the validity of these techniques and forensic
anthropology may function as a testing ground for
this aspect of biological anthropology.
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Latin America has shown a trend in the
development of forensic anthropology research
and practice (Iscan and Solla, 2000; Rodriguez,
1996, 2004). Along with these changes, many
internationally known cases have been studied in
Latin America (Basauri, 1967; Soto, 1989; Solla
et al, 2001, 2004, 2005, 2010)); some of the most
important cases include the identification of
Joseph Mengele (Eckerct et al, 1985; Curran,
1986; Helmer, 1986, 1987; Jeffreys et al, 1992)
and 16th century explorer Francisco Pizarro
(Maples, et al, 1989).

In the last few years, forensic anthropology has
been an active part of the coroner system in
Uruguay. The number of cases has increased
considerably since the inclusion of a resident
forensic anthropologist to the Uruguayan coroner
system. This eventually led to a higher rate of
positive identifications of human skeletal remains
(Solla, 2001, 2002).

In February 2010, the remains of a child were
discovered inside an abandoned water well in a
rural location about 30 miles from Montevideo
City, Uruguay. There was differential decomp-
osition and a rare and unique adipocere
formation which had been preserved like a cast
on several parts of child’s body, especially on the
lumbar area and the upper legs (Fig.1).
Decomposition of the remaining portions of the
body was more advanced, showing the following
skeletal structures: a skull without the mandible,
two femurs (right and left), two tibias (right and

left), two fibulas (right and left), two pubis (right

and left), two iliums (right and left), two
ischiums (right and left), a right scapula, a
sacrum, a right ulna, two radius (right and left),
two humerus (right and left), a left clavicle,
seven left ribs, eight right ribs, six dorsal
vertebrae, two lumbar vertebrae, four cervical
vertebrae, two patellas (right and left), a right
femoral head and two humeral heads (right and
left). No injuries were found on the remains. The
skull was completely skeletonized and in a very
good state of preservation and without fractures
or observable trauma. The mandible was never
found and the anterior teeth on the maxilla were
lost post-mortem. The victim remains were
totally naked except for a stocking. After a
preliminary examination the remains were
carried to the Judicial Morgue of Montevideo
City (the largest morgue in Uruguay) for an in-
depth analysis by the resident forensic
anthropologist.

CASE REPORT

a) Anthropological Analysis of the Recovery
Remains

The recovered skeletal remains were sent to the
Forensic Anthropology Laboratory at the Judicial
Morgue of Montevideo City to be analyzed
(Karagioziz et al, 2005).

Figure1. Adipocere cast ventral and dorsal view
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First of all, the bones were analyzed to determine
the minimum number of individuals. The
examination indicated that the remains belonged
to a single individual (Pickering and Bachman,
1997; Burns, 2000).

Upon arrival the skull was cleaned of debris and
all remaining soft tissues were removed. The
preservation of the skull was excellent and the
preliminary analysis revealed that remains were
of a pre-adolescent individual.

Skeletal characteristics of the corpse were
analyzed to establish sex, race, stature and age
at time of death.

The determination of sex of the immature
remains was achieved using Hunt and Gleiser
(1955) formulae. The results of this study
indicated that the bones belonged to a female.
Appraisal of the victim’s racial affinity was based
on a number of Negroid characteristics such as;
a guttered nasal margin, a broad nasal aperture
and absence of nasal spine (Stewart, 1979);
(Krogman and Iscan, 1986). To confirm this,
cranial dimensions were put into discriminative
function formulae derived from an American
black sample (Giles and Elliot, 1962). The result
obtained was above the section point (92.2)
between American Whites and Blacks females
indicating a black racial affinity.

Stature estimation is another way to determine
whether the victim's body size was within the
range of reported missing persons and also to
rule it out if there was a large discrepancy. There
are very few standards to estimate height from
the skeleton. The most reliable was obtained
from the long bones of the lower and, to a lesser
degree, the wupper extremities. The given
standard error of estimation can cover a safety
range around the mean. Estimation of stature
was made using lengths of the femur, tibia, fibula,
humerus, radius and ulna and applying Trotter's
regression equations for black females (Trotter,

1970). The average stature was found to be 150
cm with about 4.0 cm estimated standard error.
The range was from 146 to 154 cm. In general
the femur, tibia and fibula give better estimates
than the bones of the upper extremity (table 1).
Numerous techniques, with varying degrees of
accuracy for the estimation of age at death from
a sub-adult individual are available to
anthropologists. For the present case age at
death was estimated from tooth development
(Ubelaker, 1989), union of epiphyses (Bass,
1971), long bone length (Primeau et al, 2012)
and illium growth study (Rissech and Malgosa,
2005).

Although the mandible was never found, the
development of the maxilla superior teeth
indicated an age at death between 10 and 12
years old. The epiphyseal union of the long
bones indicated an age at death between 10 and
14 years old. Long bones length indicated an age
at death between 9 and 13 years old and the
growth of the illium indicated an age between 9
and 12 years old.

Because of the advanced state of decomposition
the cause of death was not determined.
However, the manner of death was assumed to
be homicide due to the circumstances and
evidence found at the crime scene. These
suspicions were later confirmed.

The skeletal remains were examined to
determine if there was any evidence of pathology
and fractures, healed or otherwise. None were
observed. The absence of any fresh trauma
suggested that death might have occurred as a
result of asphyxiation or other factors.

The final results of the anthropological analysis
performed on the skeletal remains indicated that
the victim was a black female of about 150 cm of
stature, between an age of 10 and 12 years at
the time of death.

Bone Measurement Stature

Fémur 396mm 150,05 cms
Tibia 318mm 150,56 cms
Fibula 319mm 150,33 cms
Hamero 276mm 149,68 cms
Radio 214mm 150,33 cms
Ulna 225mm 149,86 cms

Table 1. Table of stature by the measurements of long bones
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b) Time From Death

Estimation of time since death is one of the most
difficult aspects of forensic assessment (Morse,
1983a). It is made even more complex when the
decomposition process is advanced or remains
are mostly skeletonized. The stage of decom-
position and presence of soft tissue was also
taken into account. Based on the level of
decomposition and the rare cast of adipocere the
time of death was estimated to be two or more
years. Decomposition odor was minimal. The rate
of deterioration of personal clothing, only a little
stocking, was also assessed to be minimal
(Morse, 1983b). The temperature and season
preceding death added further input to the
estimation of time since death. The remains were
found in summer with a temperature range from
25 to 35°C. The author's experience with
exhumations in general had indicated that the

total decomposition process may take as long as
2-3 years in Uruguay. It is a tradition in Uruguay
to exhume the remains of deceased relatives
after 2 years and place them in an urn. It has
been observed that some remains still contain
adipocere after two years probably because of
the high humidity in the region. The process
should proceed at a faster rate in cases that have
not been buried in a coffin as was the situation
for the present remains. Based on the evaluation
of these facts, estimation was that death may
have occurred at least two years before the
corpse was discovered, the minimal time
necessary to transform a body of soft tissue into
adipocere. It should be mentioned that adipocere
rarely is total and generally is of partial
development in several parts of the body. The
formation of adipocere in all soft tissue of a
human body is very rare.

Figure 2. Skull-photo images compared by digital superimposition
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c) Identification of the Human Remains

Based on these findings, the local database was
consulted to determine whether any missing
children might be compared with the
anthropological data of the skeleton recovered
from the well. A match was made with a child
who had disappeared in May 2006 near the
location where the remains were found. The
demographic characteristics of age, race, sex,
and stature seemed to correspond to those of the
missing girl listed as Jane Doe. A careful
assessment of specific individual osteological
characteristics is necessary to make a positive
identification (Krogman and Iscan, 1986). These
characteristics ensure that the victim matches
only one individual. A number of procedures were
put together to make the positive identification.
These included cranial characteristics and digital
skull-photo superimposition techniques (Iscan
and Helmer, 1993). The technique of skull-photo
superimposition has been used to assist in the
identification of numerous victims and is
accepted in courts in a number of countries
(Brash and Glaister, 1937; Basauri, 1967; Eckert
and Texeira,1985; Curran, 1986; Helmer, 1986,
1987; Soto, 1989; Kritscher and Szilvassy, 1991,
Ivanov and Abramov, 1991; Ubelaker, 1996;
Solla and Iscan, 2001; Solla et al, 2005, 2010).
The use of a computer in this technique has
added a number of advantages to the process
(Pesce Delfino et al, 1983, Pesce Delfino et al,
1986; Nickerson et al, 1991; Bajinoczky and
Kiralyfalvi, 1995; Smeets and De Valck, 1996;
Ubelaker and O’Donnell, 1997; Humpire and
Soto, 2013).

Examination of the skeletal remains had shown
that these were the remains of a 10-12 year old
black female who was approximately 150 cm in
stature. Surmising that the victim might be Jane
Doe it was decided that a positive identification
could be made by comparing the skull with a
good quality photograph submitted by relatives
using digital superimposition techniques. The use
of computer has a number of advantages as well,
one of which is that the whole process can be
accomplished faster and by only one person. The
apparatus utilized was standard equipment and
consisted of a computer with a good graphic card
and Pinnacle Studio capture card, one high
definition digital video camera, digital video mixer
unit, a high definition image monitors, a tripod for
the video camera, the skull, a positioning stand,
printer unit and a photo stand to hold the photo
for comparison. The images obtained were later
processed with the Adobe Photoshop software.
The photograph was then placed under the video
camera and illuminated by white fluorescent
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lamps while the image was adjusted on the
monitor. The image was then digitized and stored
within the digital video mixer unit. Key anatomical
landmarks were traced on the photograph
submitted for comparison. The image of the
photo was then momentarily removed from the
monitor by the digital mixer controls and it was
placed under the video camera by the skull with
tissue thicknesses marked and illuminated again
by white fluorescent lamps. The skull was
manipulated by a servomotor until the position
approximated that of the individual in the
photograph. After the skull had been correctly
oriented, using the video camera zoom, the size
of the skull image was adjusted so that it was as
close as possible to that of the individual in the
victim's photograph. After comparing anatomical
landmarks on the skull with their counterparts
marked on the photograph by the Above
Photoshop software, the image of the skull was
digitized and stored within the digital video mixer
unit into the computer. Both images (photo and
skull) were then superimposed on the monitor for
a detailed comparison. The digital video mixer
unit allows some combinations of photo-skull
comparison, including removing the soft tissue to
view the underlying skeletal structures such as
auditory canal, eye sockets, root of the nose,
teeth, skull contours and so forth. All the images
obtained were later compared in detail by the
Adobe Photoshop software using anatomical
landmarks and the eight examining lines
described by Cai and Lan, (1982, 1983, 1993)
The analysis showed that conformity was found
between skull image and all recognizable
proportions of head, face, eyes, nose and mouth
on the photograph submitted for comparison.
Also, the outline of the soft tissue on the skull
was congruent with the facial contours lying in
the photograph. The final comparisons revealed
an excellent match of photograph and underlying
skeletal structures (Fig. 2).

A complete report was released indicating that
the remains belonged to the missing child, Jane
Doe, based on the skeletal characteristics and
digital superimposition comparisons.

Dental charts or radiographs were not available
for comparison. The only other avenue for
identification was DNA comparison. For this
analysis blood samples from close relatives were
obtained. Four months after identification by skull
- photo comparison techniques were made, the
DNA results ratified the primary identification of
the remains as being those of Jane Doe, who
was 11 years old at the time of her dis-
appearance. Later, the police confirmed what she
was victim of rape and murder.
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DISCUSSION

Forensic anthropology is a discipline, which
assists in the identification of human remains of
individual that have been missing for some time
(Iscan, 1988). In the last 20 years, atrocities
against innocent people have increased at an
unprecedented rate (Hannibal, 1992; Amnesty
International, 1994) and an interest in forensic
anthropology has spread worldwide (Iscan,
1990).

It is well known many internationally recognized
forensic cases and many historical cases have
been analyzed by joint efforts of many forensic
scientists (Jablonski, 1987).

Forensic anthropology has been one of the
fastest growing disciplines of forensic sciences
and its scope has been recently described (Iscan
and Loth, 1997). lts growth in the United States
has been attributed to scholars such as Wilton M.
Krogman and J. Lawrence Angel (Krogman,
1939; Iscan, 1987, 1988, 1990). Stewart (1979)
carried out much of the pioneering research and
Krogman defined the field (Krogman and Iscan,
1986). The importance of research and practical
needs has also been appreciated globally by
other forensic anthropologists (Iscan, 1995).
Growth of the field has been chronicled by the
addition of the discipline in many countries,
including China, Hong Kong, Hungary, Japan,
South Africa, Turkey, and the United States
(Iscan, 1998).

Such regional development has been extremely
important especially for those cases where
population variation may have created serious
problems in identifying a native individual with
standards  developed for other distant
populations. In the continent of Central and South
America (Latin America, collectively), the
progress in forensic anthropology and arch-
aeology has been described in several brief
reviews (Berrizbeitia, 1990). Perhaps the most
comprehensive and the only book on this subject
has been written by Rodriguez (1996). This book
defines the scope of the discipline and
demonstrates the recentness of the field and it's
research on the continent. In the practical
application of forensic anthropology, not many
case studies have appeared in the literature
(Solla, 1994).

Forensic anthropology in many parts of Latin
America and specifically in Uruguay has made
considerable progress in the two past decades
(Solla, 2001, 2002).

In Uruguay, examinations of human remains are
assigned to the Forensic Medicine Department
which carries out autopsies and related analysis
in their own local morgues. Occasionally, difficult
cases are sent to the Morgue Judicial of
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Montevideo City to be autopsied because of its
superior facilities and resources. The Morgue
Judicial also has other forensic scientists
representing toxicology, radiology, pathology and
anthropology on staff (Solla, 1991).

Since its establishment in 1992 the Laboratory of
Forensic Anthropology has been given total
responsibility to aid coroners, law enforcement
agencies and legal authorities in the areas of the
analysis or identification of unknown human
remains (Schiappapietra, 1995).

Both criminal and civil cases are referred to the
resident forensic anthropologist through either
law enforcement agencies or coroners. These
remains include skeletonized, decomposed and
burned human remains. When positive identific-
ation is made, the coroner signs the death
certificate based on the official report filed by the
forensic anthropologist (Solla, 1994).

In Uruguay alone more decomposed and
skeletonized remains have been identified with
higher frequency as a result of an active role of
the senior author, Dr. Solla, the local resident
forensic anthropologist in the Uruguay forensic
medical examining system. For example, prior to
the 1990s, when there was no forensic
anthropology laboratory at the Judicial Morgue of
Montevideo skeletonized remains were not
carefully analyzed and victims’ identities were
rarely established. In the middle of 1990s” Dr.
Iscan and the senior author identified the skeletal
remains of Dr. Eugenio Berrios (Solla and Iscan,
2001), who was murdered in Uruguay. Dr.
Berrios was a chemist who allegedly worked
toward the development of sarin gas during the
regime of Augusto Pinochet. Berrios’ identific-
ation required a joint effort by a team of forensic
scientists led by an anthropologist.

Physical  anthropologists have developed
numerous techniques to understand the
demographic biology of modern and ancient
people. Many of these techniques have been
derived from studies of skeletal remains of known
identities.

Facial image analysis has been of interest for
forensic anthropologists for some time and its
principles are described in the literature (Iscan
and Helmer, 1993).

In Uruguay more than 200 cases have been
positively identified using skull-photo super-
imposition techniques in the last 20 years. The
many technical difficulties that forensic scientists
of the early 20th century faced are no longer a
problem. In Uruguayan cases, the basic
apparatus consists of a personal computer,
capture card, a high definition video camera, high
resolution monitor, digital video mixer, Adobe
Photoshop software, tripod for video camera and
photo stand. Photographs can also be obtained

245

www.anatclinar.com.ar



A rare case of human remains preservation

Rev Arg de Anat Clin; 2013, 5 (3): 240-249

by digital video capture using commercially
available graphic software. The whole procedure
should not take more than an hour and can be
made by only one person (Krogman and Iscan,
1986).

Case studies are ideal to test the validity of
anthropological  techniques and  forensic
anthropology cases often function as a testing
ground for this aspect of physical anthropology.
Many complex techniques are used in an attempt
to make a positive identification. Several of these
techniques, specifically digital video super-
imposition were used to identify the victim as in
this case (Solla, 1994).

This investigation began with the initial
observation regarding sex, racial affinity, stature
and age at death. These techniques formed the
core data of this investigation. The analysis
confirmed that the skeletal remains belonged to a
black female of about 150 cm of stature who was
about 10-12 years old at the moment of the
death.

The estimation of time since death is always
difficult (Simonin, 1966; Bonnet, 1980; Morse,
1983); but more so in this case because the
peculiar and very rare adipocere cast. This
adipocere cast may have been formed due to the
conditions where the remains were found, inside
a water well where there was a high degree of
humidity and very little oxygen. These conditions
are very favorable to the formation of adipocere
from the soft tissue in a human body. Under
these conditions the skeletonization process was
slowed and might take as long as 2-3 years.
According to the forensic practical experience of
the senior author and exhumation cases
adipocere formation has been observed in
remains two years after burial, probably because
of the high degree of humidity in the region.
However, the process of skeletonization should
proceed at a faster rate in cases which are not
buried in a coffin as was the situation for the
present remains.

To obtain a positive identification, a skull to photo
comparison by digital superimposition technique
was utilized. The technique of superimposition as
a means of identification has a long history
(Gruner et al, 1959; Griner, 1993). photographic
and video superimposition has proven to be very
successful in the identification of unknown
individuals and the courts have accepted
identifications made by this technique as reliable
(Chandra Sekharan, 1971; Colonna et al, 1980;
Cai and Lan, 1982; Dorion,1983; Robert, 1983;
Bassian et al, 1986; Iten, 1987; Cai et al, 1989;
Helmer, 1989; Cai and Lan, 1993; Seta and
Yoshino, 1993; Maples et al, 1994; Shahrom,
1996; Taylor and Brown, 1998; Jayaprakash et
al, 2001). With the availability of current

Todos los derechos reservados. Reg. N°: 5104953

technology the process takes about one hour and
can effectively demonstrate consistencies and
inconsistencies between a skull and photograph
used for comparison.

However, success in identification depends upon
the quality of the submitted photographs, as well
as correct orientation and articulation of the skaull.
Although the skeletal remains were identified by
digital superimposition technique as those of the

missing child, other methods were also
incorporated. In this case specifically, DNA
fingerprinting  which later confirmed the
identification based on digital skull-photo
comparison.

In conclusion, case studies like this are ideal to
test anthropological methods and as in this case
show that a positive identification can be made
using traditional osteological techniques and skull
photograph comparisons using digital video
superimposition assisted by a computer. How-
ever, when it is possible other complementary
identification techniques can be use as DNA
analysis, dental comparisons and radiographic
studies. It is, therefore, highly recommended that
coroners and law enforcement agents obtain
anthropological opinions when they are dealing
with human skeletal remains.
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