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ABSTRACT 
Introduction: The aim of this study was to evaluate whether a 
forensic  odontologist  working  remotely  could  accurately 
undertake forensic dental identifications using videos produced 
by  non-dental  forensic  staff  operating  an  intra-oral  video 
camera (IOVC). The study’s aims were to assess the accuracy 
and  t ime  taken  to  perform  remote  forensic  dental 
identifications in this manner.      
Materials  and  methods:  Eight  cadavers  from the  Centre  for 
Anatomy and Human Identification (CAHID),  University  of 
Dundee, UK, were examined by a forensic odontologist via a 
traditional  dental  examination.  Their  dental  condition  was 
recorded to serve as ante-mortem records for this study. Videos 
of each dentition were produced using an IOVC operated by a 
medical student. Post-mortem records were produced for each 
dentition  from  the  videos  by  a  remote  second  forensic 
odontologist  who  was  not  present  at  the  traditional  dental 
examination. The ante-mortem and post-mortem records were 
then compared, and identification was classified as positively 
established, possible or excluded. 
Results: Established identifications were positively made in all 
e ight  cases  a l though  there  were  some  non -cr it ica l 
inconsistencies  between  ante-mortem  and  post-mortem 
records.  Before  the  second  opinion,  85.6%  of  the  teeth  per 
study  subject  were  charted  consistently.  After  the  second 
opinion,  the  percentage  of  consistency  increased  to  97.2%. 
Each video on average was about 4.13 minutes in duration and 
the average time taken to interpret and chart the post-mortem 
dental examination at the first attempt was 11.63 minutes. The 
time taken to chart from the videos was greater than is typical 
of a traditional dental examination.
Conclusion:  This  pilot  study  supports  the  feasibility  of 
undertaking  remote  dental  identification.  This  novel  virtual 
dental  autopsy   approach  could  be  a  viable  alternative  to  a 
traditional  post-mortem  dental  examination,  in  situations 
where access to forensic dental services is difficult or limited 
due to geographical, logistical, safety, and/or political reasons.

INTRODUCTION 
The term “virtopsy”, a combination of the words “virtual” and 
“autopsy”,  was  first  coined  by  Thali  et  al1  in  2003.  The  key 
concept behind “virtopsy” is to perform post-mortem  
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examinations  using  non-invasive  radiological 
techniques.1,2  When this  concept is  applied to 
the  field  of  Forensic  Odontology,  it  not  only 
e n c o m p a s s e s  t h e  u s e  o f  n o n - i n v a s i v e 
radiological  techniques3-5  but  also  the  use  of 
digital dental technologies and teledentistry,6-11 
and rarely a combination of the two.12

Outside the forensic dental  setting,  there was 
an uptake of interest in teledentistry during the 
COVID - 19  pandemic .  Some  hea l thcare 
organisations,  such  as  the  US  Centres  for 
Disease  Control  and  Prevention,13  advocated 
the  adoption  of  teledentistr y  during  the 
pandemic as a means of triaging dental patients 
to  determine  whether  the  patients  needed  to 
be physically seen at a dental clinic or not. The 
o b j e c t i v e  w a s  to  m i n i m i s e  t h e  r i s k  o f 
COVID-19  transmissions  between  healthcare 
workers  and  patients,  and  reduce  the  overall 
burden  on  the  healthcare  system  during  the 
pandemic.14  This  was  necessary  during  the 
COVID - 19  pandemic  a s  rout ine  denta l 
treatment  (in  particular  aerosol-generating 
procedures) were deferred in many countries to 
reduce  the  risks  of  transmission.15  Therefore, 
during the pandemic, teledentistry offered the 
ability  to  provide  some  form  of  dental  care, 
even  if  it  was  just  to  provide  symptomatic 
relief,  which  was  better  than  no  care  at  all;13 

especially for individuals and communities that 
were  underser ved  before  and  during  the 
pandemic.15 
Even  before  the  COVID-19  pandemic,  the 
u p t a ke  o f  t e l e h e a l t h  a m o n g s t  d e n t a l 
professionals  had  generally  lagged  behind  the 
medical  profession.16,17  This,  in  turn,  meant 
that a sudden pivot to teledentistry during the 
COVID - 19  pandemic  posed  s ign i f i cant 
challenges  in  catching-up the technical  know-
how  and  closing  gaps  in  equipping  when  the 
global  supply  chains  were  disrupted.13  Viewed 
from  this  perspective,  perhaps  then  it  is  not 
surprising  that  teledentistry  as  applied  to  the 
field of Forensic Odontology (i.e. as a form of 
virtual dental autopsy) is also quite nascent. For 
instance,  twenty  years  have  passed  since  the 
first  paper  on  “virtopsy”  but  there  have  been 
surprisingly few studies conducted4,6,7,9-11 and an 
equally  small  number  of  reviews  on  virtual 
dental  autopsy.3,5,8,12,18,19  Furthermore,  when  it 
comes  to  the  application  of  teledentistry/
digital  dental  technology in forensic dentistry, 
there  is  no  single  method  that  has  been 

universally  accepted,  in  part  because  of  the 
cost of the equipment.3
T h e  r e ce n t  a n d  a r g u a b l y  s t i l l  o n g o i n g 
exper ience  of  COVID -19  i s  a  poignant 
reminder  of  the  risks  of  infectious  disease 
transmission in both the clinical and mortuary 
environments.  The  presupposition  is  that 
performing  virtual  dental  autopsies   can 
potentially  reduce  the  number  of  persons 
required  to  physically  handle  remains  with 
unknown  infectious  disease  status,12  and  so 
reduce  the  risks  of  transmissions  amongst 
forensic  professionals.  In  addition,  there  may 
be  occasions  where  access  to  forensic  dental 
s e r v i ce s  i s  d i f f i c u l t  o r  l i m i te d  d u e  to 
geographical,  logistical,  safety,  and/or  political 
reasons.  In  a  mass  fatality  situation,  the 
forensic odontologist(s)  would most likely also 
be  subjected  to  time  restrictions,  or  pressure 
from the local and/or international community 
to  undertake  forensic  identifications  in  an 
expedient but rigorous manner. There are also 
jurisdictions  where  the  numbers  of  forensic 
odontologists  are  few  and  far  between  to 
u n d e r t a ke  ‘ p e a c e t i m e ’  c o r o n i a l  d e a t h 
investigations,  and  the  manpower  shortage  is 
even  more  acutely  felt  when  it  comes  to 
disaster victim identification.20 
Another  group  has  explored  the  feasibility  of 
using  non-dental  forensic  staff  to  capture 
forensic  dental  post-mortem  images,  which 
were then forwarded to a forensic odontologist 
who  was  remotely  based.6  In  addition,  other 
researchers have explored using intra-oral video 
camera  (IOVC)  systems  to  undertake  virtual 
d e n t a l  a u to p s y. 6 ,7, 9 - 1 2  I OVC s  we r e  f i r s t 
introduced into clinical  dentistry in 19878 and 
have  since  become  increasingly  adopted 
amongst  dental  professionals  in  developed 
countries. A typical IOVC setup consists of an 
intra-oral  camera  with  a  light  source  that  is 
mounted  on  a  handpiece  that  can  capture, 
process,  and display photographic images and/
or videos. Beyond capturing photos and videos, 
there  are  a  range  of  clinical  functions  for 
IOVCs which include,  but are not limited to, 
detecting dental caries,8,21health education and 
promotion,8,22  treatment  planning,23,24  and 
magnifying  the  field  of  vision  for  example  to 
locate root canal orifices.8
This pilot study pushed the boundaries further 
by  evaluating  whether  a  forensic  odontologist 
working  remotely  could  accurately  undertake 
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forensic  dental  identifications  using  videos 
produced  by  a  non-dental  forensic  staff 
operating  an  intra-oral  video  camera  (IOVC). 
The  study’s  aims  were  to  assess  the  accuracy 
and  time  taken  to  perform  remote  forensic 
dental  identifications  in  this  manner.  A The 
research  question  was  in  a  mass  fatality 
incident  or  remote  scenario,  are  there  any 
possible  alternatives  to  a  traditional  post-
mortem  dental  examination?  In  other  words, 
can   forensic  dentists  undertake  dental 
identifications remotely?

MATERIALS AND METHODS 
The  intra -oral  v ideo  capturing  software 
(DBSWIN  4.4  Dental  Image  Processing  and 
Archiving,  Dürr  Dental,  Bietigheim-Bissingen, 
Germany)  was  first  instal led  on  a  laptop 
(Samsung NP-R20 Intel® Core™2 CPU, Seoul, 
South  Korea).  Pre-testing  of  the  software  and 
intra -ora l  camera  (IOVC;  Dürr  Denta l , 
Bietigheim-Bissingen,  Germany)  (Fig.  1)  was 
undertaken  on  two  of  the  authors’  (SM,  GC) 
dentition  to  verify  its  image-capturing  ability, 
video standards, and accuracy. 

Figure 1. Left: Dürr Dental Intraoral Video Camera. Right: (a) Zoom setting for close up view of 
surfaces; (b) Overall view setting

Following ethical approval from the University of 
Dundee, a sample of eight cadavers was identified 
from the population available at the Centre for 
Anatomy  and  Human  Identification  (CAHID), 
University  of  Dundee.  As  the  purpose  of  the 
study  was  to  match  ante-mortem  and  post-
mortem dental  records  but  not  to  identify  the 
bodies,  the  identities  of  the  cadavers  remained 
anonymous and were instead randomly allocated 
a  number  for  the  purposes  of  this  research 
(numbers 1-8). Eligibility for study inclusion was 
limited  to  cadavers  with  at  least  one  tooth 
present in each quadrant of the mouth.  
Each cadaver was examined in turn, as follows. To 
facilitate  optimal  conditions  for  a  traditional 
post-mortem  dental  examination,  a  lamp  was 
positioned  to  il luminate  the  mouth.  The 
mandible was opened as far as possible and held 
in position with a  dental  prop.  The teeth were 
then  cleaned  using  surgical  gauze.  Following 
which,  an  experienced  forensic  odontologist 
(AH) undertook a traditional post-mortem dental 
examination and dictated the findings to a scribe. 

A hard-copy dental chart (odontogram), based on 
the  Fédération  Dentaire  Internationale  (FDI) 
notation, was used to record the findings. These 
odontograms  charts  subsequently  served  as  the 
ante -mortem  records  for  this  study.  No 
radiographs were taken, as protocols in CAHID 
did not permit this. 
After  the  ante-mortem chart  for  each  cadaver 
was  completed  and  re-checked  by  the  forensic 
odontologist (AH), videos of the dentition were 
recorded  a  medical  student  (SM).  An  IOVC 
connected  via  USB  to  a  laptop  was  used  to 
capture the videos. The medical student handled 
the  IOVC  whilst  the  forensic  odontologist 
handled  the  laptop.  As  the  IOVC had its  own 
light  source,  the  dental  lamp  used  for  the 
traditional post-mortem dental examination was 
not  required  for  the  intra-oral  filming.  Seven 
views were recorded per subject in the following 
manner:
1. An overall view of the dentition;
2. Upper  buccal  surfaces  (cheek  surfaces  of 

teeth);
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3. Upper  occlusal  surfaces  (biting  surfaces  of 
teeth);

4. Upper palatal surfaces (surfaces of teeth facing 
the tongue);

5. Lower buccal surfaces;
6. Lower occlusal surfaces; and lastly 
7. Lower lingual surfaces (surfaces of teeth facing 

the tongue)
This particular  IOVC had three zoom settings; 
the lowest zoom setting was used for the overall 
view,  whilst  the  remaining  six  videos  of  the 
buccal,  occlusal,  and  palatal  surfaces  were 
recorded at the highest zoom setting (Fig. 1)  to 
optimise  the  details  captured.  For  the  overall 
view, the lips were reflected with the primary aim 
of  capturing  the  number  and  position  of  teeth 
present (Fig. 2). Each tooth was thus visible from 
three viewpoints (i.e. buccal, occlusal and palatal) 
after a composite viewing of the videos of these 
three viewpoints (Fig. 3). In select cases, a second 
take  of  a  surface  was  recorded  where  the  first 
take was deemed insufficient (i.e.  blurred, jerky, 
or incomplete); this decision was at the discretion 

of  the  forensic  odontologist  (AH).  The  videos 
were then saved to an external hard drive. 
The external hard drive was passed to a second 
forensic odontologist (GC) who was not present 
at  the  traditional  intra-oral  examination  and 
virtual dental autopsy of the subjects. Using only 
the information provided in the videos, a set of 
post-mortem records  was  constructed  for  each 
subject (i.e. teeth present, condition of the teeth, 
type  of  restorations  present  and tooth  surfaces 
involved). No limit was set on the time spent nor 
number of video plays required to produce a post-
mortem record. 
Once  the  eight  post-mortem  records  were 
completed,  the  authors  compared  the  ante-
mortem  and  post-mortem  records.  Using  the 
American Board of Forensic Odontology (ABFO) 
standards,  the identifications were subsequently 
classified  as  positively  established,  excluded,  or 
possible.25  Where  discrepancies  were  found 
between  the  ante-mortem  and  post-mortem 
records,  the videos were re-examined by all  the 
authors and a consensus reached where possible. 

Figure 2. Still image from Video 1, Subject 4 to give a general overview of teeth present and treatment present 

 
Figure 3. Three views of a mesio-occlusal restoration on tooth #17 (FDI notation) of Subject 6. From L-

R: buccal view; occlusal view; palatal view 
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RESULTS  
All  the  post-mortem  records  were  positively 
matched to the ante-mortem records such that, if 
required, a definitive dental identification of each 
cadaver  could  be  established.  A perfect  match 
was observed in five out of the eight subjects. In 
the  remaining  three,  the  discrepancies  were 
insufficient to alter the identification decision. 
The percentage of teeth charted consistently in 
the  ante-mortem  and  post-mortem  records  is 
shown in  Figure  4.  Before  the  second opinion, 

85.6% of the teeth per study subject were charted 
consistently.  After  the  second  opinion,  the 
percentage  of  consistency  increased  to  97.2%. 
When  comparing  the  antemortem  and  post-
mortem records, there were initially a total of 23 
discrepancies (Table 1),  notably the presence or 
extent of a tooth-coloured restoration. Following 
re-examination  of  the  videos  by  the  authors, 
these points of discrepancy were addressed and a 
consensus  reached  for  19  out  of  the  23 
discrepancies (82.6%) (Fig. 4).  

Table 1. Cumulative frequency of charting inconsistencies, total N= 32

Figure 4. Graph illustrating the accuracy (i.e. concordance) of post-mortem charting when compared 
against ante-mortem records, before and after a second opinion

In total there were four charting differences that 
could not be resolved with re-examination of the 
videos, and would require radiograph analysis to 
arrive at a definitive conclusion (two differences 
regarding  the  extent  of  car ies ,  and  two 
differences regarding the presence or absence of 
tooth  coloured  restorations).  However,  these 
differences  were  not  significant  enough  (i.e. 
irreconcilable) to affect positive identification of 
the subjects.

Each video on average was about 4.13 minutes in 
duration (Figure 5) and the average time taken to 
interpret  and  chart  the  post-mortem  dental 
examination  at  the  first  attempt  was  11.63 
minutes (Figure 5). It can be seen from Figure 6 
that the combined process was completed in less 
than  25  minutes  per  subject  (average  of  15.76 
minutes).  When a  second opinion was required 
the length of time taken increased but was not 
recorded. 

Charting Inconsistencies Frequency (n)
Presence/absence of amalgam restoration 2
Surface extent of amalgam restoration 2
Presence/absence of composite resin 8
Surface extent of composite resin 7
Presence/absence of veneer 1
Surface involvement/extent of caries 2
Surface involvement of fracture 1

54



JFOS - Journal of Forensic Odonto-Stomatology  Vol 42 n. 2 - Aug - 2024

Figure 5. Total duration of IOVC videos per subject and the time taken to construct individual post-
mortem charts

Figure 6. Stacked column representation of Fig 7. to illustrate the total time invested per subject

DISCUSSION 
This  study shows that  (i)  a  non-dental  forensic 
staff  can  be  trained  to  competently  operate  an 
IOVC  to  capture  intra -oral  v ideos ,  and 
furthermore (ii)  a forensic odontologist working 
remotely can rely on these videos to accurately 
undertake forensic  dental  identifications  with a 
high  degree  of  certainty.  Established  identities 
were positively made in all  eight study subjects 
because  of  matching  ante-mortem  and  post-
mortem records. It is important to highlight that 
the post-mortem records were charted from the 
intra-oral  videos  without  any  attempt  to  first 
calibrate between the non-dental staff  (SM)  and 
forensic odontologists (AH and GC),
The decision to record seven separate videos per 
subject  was  to  provide  maximum  information 

with  minimum disorientation.  After  some  trial 
and error prior to commencing the study proper, 
it  was  found  that  it  was  easier  to  individually 
record  by  teeth  surfaces  rather  than  by  each 
quadrant (the latter of which proved disorienting 
and more challenging to interpret). Effective use 
of the IOVC is a skill that requires development 
and the early videos were at times jerky, blurry, 
and  of  poor  quality.  This  resulted  in  difficulty 
interpreting  the  initial  videos.  However,  as  the 
operator  (SM)  became  more  familiar  with 
operating  and  manipulating  the  IOVC,  the 
quality  of  the  videos  increased.  This  highlights 
the importance of  appropriate training prior to 
implementing a new technology.6,7

The model  of  IOVC used for  this  study was a 
basic model which lacked specifications that may 
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have enhanced the produced videos, including: an 
autofocus feature; a dedicated button to capture 
photographs;  an  adjustable  light  source;  a 
microphone;  and wireless  connectivity.  Many of 
these features are available on newer models of 
IOVCs;  therefore  when  selecting  a  particular 
IOVC  brand  and  model  for  virtual  dental 
autopsy,  consideration  should  be  given  as  to 
which  specifications  will  produce  the  optimum 
results at the most reasonable cost.  
In  this  study,  the  videos  were  asynchronously 
transferred,  in  a  store-and-forwarded  manner, 
from  the  non-dental  forensic  staff  to  the 
remotely  based  forensic  odontologist.  A case 
study  during  the  COVID-19  showed  the 
feasibility  of  using  clinical  photos  taken  by 
physicians,  using  smartphones  which  were 
synchronously transmitted via a general-purpose 
messaging  application,  for  the  purposes  of  a 
remote  dent i s t  under tak ing  te ledenta l 
consultations.13  When  extrapolated  to  virtual 
dental autopsies, the assumption is that the real-
time synchronous transfer of videos (and images) 

should also achieve the outcome of undertaking 
forensic  dental  identif ications  remotely. 
Theoretically,  remote  dental  identification  via 
teledentistry  should  be  possible  from  any 
location  that  is  equipped  with  a  computer 
connected to the internet.
The difficulties associated with charting from the 
video  produced  by  the  IOVC  included  the 
difficulty in identifying the presence and extent 
of  tooth-coloured  restorations  (Fig  7);  however, 
this  is  also  a  common  experience  during 
traditional visual only post-mortem examinations 
( i . e .  s ans  rad iographs ) .  An  add i t iona l 
consideration for this finding is that dentists may 
chart  the  same  multi-surface  restoration 
differently depending on their perception of the 
extent of surface involvement (e.g. involving the 
mesial-occlusal  surfaces  as  opposed  to  mesial-
occlusal-distal surfaces). Variations in the surface 
involvement of restorations was one of the most 
commonly encountered inconsistencies  between 
the ante-mortem and post-mortem records (n=9) 
(Table 1).  

Figure 7. A tooth-coloured restoration on tooth #23 (FDI notation) (labelled) of Subject 2 that was 
initially omitted from the post-mortem record. From L-R: buccal view; incisal view; palatal view

The lack  of  tactile  feedback  when viewing  the 
videos compared to performing a traditional post-
mor tem  examinat ion  wa s  an  obv ious 
disadvantage,  as  the  videos  offered  a  2 -
dimensional  representation  of  3-dimensional 
structures.  Radiographs  could  have  assisted  to 
resolve  some of  these  challenges  with charting. 
However, in this study the lack of radiographs did 
not  hinder  positive  identifications  from  being 
established.  Intra-oral  videos have an advantage 
over  intra-oral  photographs  (that  are  typically 
taken  using  mouth  mirrors)  in  that  the  latter 

results  in  reversed  images.10  Therefore,  with 
intra-oral  photographs  there  is  the  danger  that 
the  dentist  charting  the  post-mortem  findings 
may confuse between the upper and lower jaws, 
and/or  the  right-  and  left-hand  sides  of  the 
mouth.10

At this stage, it is not an aim for the authors to 
prove the superiority of this novel virtual dental 
autopsy   approach  (note:  another  group  of 
researchers have coined the term “forensic tele-
odontology”6)  over  a  traditional  post-mortem 
examination.  However,  this  teledental  approach 
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has  proved  to  be  accurate  and  time-efficient 
(which were the aims of this study). The video of 
each individual surface (of which there were six 
per subject) lasted on average one minute or less 
and  this  was  sufficient  duration  to  capture  the 
necessary  information without  inducing motion 
blur  in  the video.  The average amount of  time 
taken  to  create  the  intra-oral  videos  for  each 
subject  by  a  non-dental  staff  in  this  study  was 
comparable with that of an earlier study (which 
took a dentist who was inexperienced with using 
that  particular  model  of  IOVC  4  minutes).7 

Although the time to interpret the video may be 
longer  than the time taken to perform a visual 
only  post-mortem  dental  examination,  time  is 
significantly saved in other ways, notably travel to 
the site  and/or  for  the forensic  odontologist  to 
take time off his/her clinical schedule. 
These are very encouraging results from a pilot 
study,  and  offers  the  promise  of:  (i)  manpower 
savings,  especial ly  during  disaster  victim 
identification  efforts,7,12  in  jurisdictions  with 
limited number of forensic odontologists to allow 
them to work remotely, (ii) time savings without 
the need for the forensic odontologist to travel7 
to  the mortuary  or  disaster  site  (particularly  in 
remote  areas),  (iii)  the  ability  to  do  a  second 
independent examination remotely,8,12 and (iv) the 
ability to undertake the dental identification in a 
relatively  sterile  environment  without  exposure 
to   the  typical  sights,  smells,  and  tactile 
sensations associated with traditional dental post-
mortem  examinations.19  This  last  point  is 
important  because  the  dentist  on the  receiving 
end  of  these  videos  and  images  may  not  be 
forensically trained (for example, in jurisdictions 
without  any  forensic  odontologists),  and/or 
emotionally adept at handling the trauma of mass 
fatalities.  In  addition,  such  a  virtual  dental 
autopsy  may be less invasive than a traditional 
post-mortem  dental  examination,7  which  is 
especially  important  for  examining  friable  or 
fragile  remains.19  Another  potential  further 
development from this study, is the printing out 
of 3D printed models from IOVC images which 
can later be used, for example, to present in the 
courts to spare the lawyers, judges, and juries the 
trauma  of  viewing  photos/videos  of  deceased 
persons.
Virtual  dental  autopsies can also be undertaken 
using computed tomography (CT) scans12,26 where 
the  DICOM  (Dig i ta l  Ima g ing  and 
Communications  in  Medicine)  files  obtained 

from  the  scans  can  be  shared  with  forensic 
odonto log i s t s .  Howe ver,  a s  a  means  o f 
undertaking  virtual  dental  autopsies,  IOVCs 
possess  some  significant  advantages  over  CT 
machines, which include but are not limited to: 
(i) From a cost-benefit analysis, intra-oral cameras 
and their associated software typically costs 8.5x 
to 16x less than a CT scan ecosystem such that 
resource  constrained  jurisdictions/settings  may 
not  be  able  to  afford a  single  CT machine.  (ii) 
There  is  often  significant  scatter  arising  from 
metallic  objects  (such  as  amalgam restorations 
and  prostheses)  in  CT scans  (i.e.  “metallic 
artifacts”).  (iii)  Training  is  required  to  interpret 
and manipulate CT scans. For instance, some skill 
is  required  to  “convert”  CT scans  (3-D)  to  an 
orthopantomogram  (OPG)  /  dental  panoramic 
tomography (DPT) (which are 2-D). (vi) Intra-oral 
cameras  are  safer  from an  occupational  health 
perspective  since  they  do  not  produce  ionising 
radiation.  (vii)  intra-oral  cameras  are  more 
accessible and familiar for dental staff to operate 
compared  to  CT machines;  and  (vii)  intra-oral 
cameras  are  much  more  portable  than  CT 
machines,  and  this  would  matter  in  situations 
where virtual dental autopsies are called for. The 
main  disadvantage  of  using  intra-oral  cameras 
compared  to  CT scans  for  undertaking  virtual 
dental  autopsy,  is  that  the  former  is  unable  to 
produce  radiographs.  However,  the  lack  of 
radiographs in this study did not hinder positive 
identifications  from being  established  amongst 
the  study  population.  Therefore,  from  the 
perspective  of  undertaking  virtual  dental 
autopsies,  intra-oral  cameras  have  considerably 
more  advantages  compared  to  CT scans. 
However,  if  a  mortuary  is  able  to  afford  both 
IOVC and CT machines, then intra-oral cameras 
and CT scans  could be seen as  complementary 
methods for undertaking virtual dental autopsies.        
For this proposed virtual dental autopsy method 
to be functional and operational on a larger scale, 
the  approach  must  prove  itself  to  be  cost-
effective, efficient, and accurate. As such, further 
larger-scale  studies  involving,  for  example, 
multiple  dentists  and  non-dental  forensic  staff 
and other IOVC brands and models are required 
before widespread application of this  teledental 
approach to undertaking remote forensic dental 
identification. Should this teledental application 
of virtual dental autopsy  be implemented, time 
and money would need to be invested in training 
the  non-dental  staff  to  gain  experience  and 
familiarity  with  operating  IOVCs,  and  to  a 
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cer ta in  extent  to  make  an  independent 
assessment  of  whether  the  videos  and  images 
they had created would be acceptable for forensic 
dental  identification  or  not.  Dentists  who  are 
unfamiliar  with the principals  behind operating 
IOVCs  and  manipulating  the  videos/images 
would also require some training, but presumably 
the time to train dentists would be shorter than 
to  train  non-dental  staff.  It  is  envisioned  that 
man-hour costs incurred in the training would be 
the  main  start-up  cost  for  this  virtual  dental 
autopsy  approach, as intra-oral cameras and their 
accompanying software are relatively inexpensive 
and readily  available  (compared to other digital 
dental technology) in developed countries. 
The strength of this study lies in the novelty in 
undertaking remote forensic dental identification 
using intra-oral videos produced by a non-dental 
staff.  The  limitations  of  the  study  were  (i)  the 
inability  to  take  radiographs  which  would  have 
allowed  the  authors  to  resolve  four  charting 
differences, and (ii) the relatively small number of 
subjects,  which were sufficient for the purposes 
of  a  pilot  study  but  more  subjects  would  be 
required  for  further  larger-scale  testing  of  this 
virtual dental autopsy  approach. 

CONCLUSION 
This pilot study has demonstrated that (i) non-
dental staff can be trained to operate an IOVC 
and  (ii)  this  virtual  dental  autopsy  approach 
holds  potential  for  accurately  identifying 
bodies  by  forensic  odontologists  in  a  location 
remote from the mortuary. As such, this virtual 
dental  autopsy  poses  a  viable  alternative  to  a 
traditional  post-mortem  dental  examination 
when there are time sensitivities and pressures 
for  the  reconciliation  to  be  concluded,  no  or 
limited  number  of  forensic  odontologists 
available  locally,  and  to  minimize  exposure  to 
handling  human  remains  for  religious5  and/or 
mental  health  reasons.  In  answer  to  the 
research  question  and  pending  verification  of 
these  findings  by  larger-scale  studies:  forensic 
dentists  can  undertake  dental  identifications 
remotely. 
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