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Abstract
Background: Identifying human remains which are skeletonized, carbonized, disfigured, or fragmentized is a
common task for forensic anthropologists and odontologists.
Case presentation: A case of unknown skeletonized remains is reported in this investigation, which was found in a
mass grave in Damascus Countryside governorate, Syria, in 2017. The post-mortem (PM) examination of bones and
teeth was completed in al-Muwasat University Hospital in Damascus. Skull and pelvic bones showed Caucasoid
male traits: the fourth rib and teeth examination estimated the age to be between 30 and 40 years, and the long
bone estimated the stature in centimeters to be between 172 and 179. Intact dentition with tiny fracture in the
incisal edge of the upper right central incisor—along with pathological fracture of right patella—was noted.
Matching with ante-mortem (AM) smile photograph and radiograph of the right knee led to positive identification.
Conclusions: The present study highlights the importance of maintaining and storage of medical radiographs or
any other records that show the teeth or bones of the person.
Keywords: Human remains, Forensic anthropology, Identification, Forensic radiology

Background
Identifying human skeletal remains having elapsed long
time since death poses challenges on and requires a multidisciplinary approach to establishing a positive correlation
between the recovered remains and the identity of the
dead (Silva et al. 2013). Moreover, forensic odontology
and anthropology are highly valuable when traditional
methods of identification, such as fingerprints or visual
recognition, are unable to be utilized (Franco et al. 2015).
In the case of skeletonized human remains, antemortem (AM) medical records of dental and skeletal
trauma or any pathological condition play an extremely
valuable role, allowing to compare the findings in postmortem (PM) exams and those AM records. Thus, it is
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imperative that forensic anthropologists and odontologists ask family members for evidence, to seek any type
of orthopedic radiographs or smile photographs that
show the teeth which contain unique characters of their
missing beloved (Dumanèiæ et al. 2001; Kullman 2002;
Silva et al. 2013; Terada et al. 2013; Silva et al. 2015;
Silva et al. 2016).
This paper reports a positive identification case of a
Syrian adult male, achieved by detecting bone and dental
fractures and confirmed by comparing these postmortem findings to ante-mortem photograph and
radiograph.

Case presentation
In 2017, a completely skeletonized human remains were
found with 52 other skeletons in a mass grave near an
uninhabited area in Damascus Countryside governorate,
Syria. After crime scene investigation, the bones were
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Fig. 1 The gunshot wound on frontal bone and the blackening ring
around the entrance hole

referred to the morgue of al-Muwasat University Hospital in Damascus for anthropological and dental
identification.
After the bones were cleaned, they were examined
solely and carefully. A peri-mortem gunshot wound was
found on the squamous of the frontal bone at the midline, and the blackening ring around the entrance hole
indicated that the muzzle of the firearm was held in contact with the victim’s head (DiMaio 1999) (Fig. 1).
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Cranial and pelvic bones indicated male traits and Caucasoid origin (Burns 2013), and the long bones estimated
the dead’s height to range between 172 cm and 179 cm
according to Trotter and Gleser (Trotter and Gleser
1952). Besides, the age at death was estimated to be in
the fourth decade, depending on Lamendin’s method of
dental aging (Lamendin et al. 1992) and the shape of
sternal end of the fourth rib (Işcan et al. 1984).
The forensic odontologists noticed that there were two
teeth (the lower central incisors) lost PM, and no cavities or restorations were present in the remaining dentition. An AM tiny fracture at the middle of incisal edge
in the upper right central incisor caught the investigators’ attention for its influence on smile appearance that
could be detected through AM photographs.
The examination of the bones exhibited presence of
an inflammation in the distal end of the right femur and
a pathological fracture in the right patella (Fig. 2), which
indicates a previous pathological history for the diseased
(Ortner 2003). The right femur, tibia, and patella were
placed anatomically and then photographed.
Two weeks later, a man came to the recognition
center to inform about his missing brother who was
at the age of 34 when he was lost in 2014. He denied
any dental history for his brother, yet he mentioned
that he suffered from a swelling and pain in his right
knee that hindered him from standing and moving.
He, furthermore, provided a radiograph for his brother’s knee, which was taken 5 years before disappearing. He also provided a photo showing the anterior
teeth of the missing man; it revealed a defect in the
upper right central incisor that matched exactly what
had been found in the examination of the same skeletal remains (Fig. 3). The radiograph also revealed an
extreme matching with the photo of the knee found
(Fig. 4). This positive correlation between the records
and the remains confirmed that these remains belong
to the missing person.

Fig. 2 a The inflammation in distal end of right femur. b The pathological fracture in right patella
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Fig. 3 The tiny fracture at middle of incisal edge in upper right incisor. a Ante-mortem, b post-mortem

This study is legally authorized by the committee of
ethics in al-Muwasat University Hospital, and the consent for publication has been taken from the victim’s
brother (No. 386/2017).
Matching anatomical and patho-morphological features present on AM radiographs and PM examination
is an accepted method and considered to be one of the
most reliable techniques to get positive identification of
human remains (Franco et al. 2015; Silva et al. 2015).
Recently, the forensic medical literature highlights the
increasing trend of using smile photographs to identify

unknown victims (Silva et al. 2008; Terada et al. 2013;
Silva et al. 2015; Miranda et al. 2016; Silva et al. 2016).
This is ascribed to the development of digital photographic techniques and their cheap cost, rapid speed,
and the accessibility to all age groups, especially through
mobile phones (Miranda et al. 2016). However, there
may exist some drawbacks, such as the low quality of
the pictures and the limited number of the teeth that appear in the photograph.
The scientific literature includes several scientific articles (Silva et al. 2008; Tinoco et al. 2010; Terada et al.

Fig. 4 The match between a ante-mortem radiograph of right knee and b post-mortem right knee bones
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2013; Silva et al. 2015; Miranda et al. 2016; Silva et al.
2016) based on the smile to reach the positive recognition. Some depend on the dental anomalies (Tinoco
et al. 2010); others depend on the presence of the previous dental treatment in the photo (Silva et al. 2016),
while some others depend on the “selfies” taken by the
victims that show unique patterns of the anterior teeth
in both jaws (Miranda et al. 2016). Nonetheless, a surplus of authors (Dumanèiæ et al. 2001; Silva et al. 2008;
Franco et al. 2015) emphasized the importance of the
presence of a dentally skilled eye for detecting the considerable dental evidence for the recognition process,
which is emphasized here in the current study.
In contrast, few studies in the scientific literature are
based on the patella in the recognition process; most of
which depended on its morphology (morphological
trait). This can be traced in the three patterns of bifid
patellae in Ying et al. (Ying et al. 2010), the case of congenital double patella in the study of Fierro et al. ( Fierro
et al. 1987), and the distinctive shape of the dorsal surface of patella in Riddick et al. ( Riddick et al. 1983).
Ma et al. (Ma et al. 2017) stressed on the significance
of distinguishing between bipartite patella and patella
fracture in the forensic context. Silva et al. (Silva et al.
2014) also reported two cases of positive identification
in which surgical interventions and morphological traits
of patellae were beneficial in the forensic anthropological
investigation.
The studied human remains in this study had no specific sign except for a tiny dental fracture and a pathological fracture in the right patella. All teeth were
unfortunately intact, which means the lack of AM dental
records; in addition, these remains were in a mass grave
that included over than 50 others.
Dealing with a great number of human remains in circumstances of mass disasters and mass graves, especially
in a country suffering from armed conflict, like Syria,
makes the forensic expertise lack significant methods to
reach positive recognition. Some of these methods are
forensic facial reconstruction, superimposition, and
DNA fingerprint analysis (Burns 2013), beside maintaining bony specimens of each human remains and keeping
them for a long time.

Conclusions
This case report aims at raising the awareness among radiologists and radiology centers about their key role in
personal identification and the importance of maintaining patients’ radiographs for forensic purposes. It also
indicates that even small bones such as the patellae and
tiny abnormal features, such as the incisal edge fracture
of a tooth, must be carefully scrutinized and documented in PM examination.
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