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A b s t r a c t  In forensic odontology, accurate detailed and 
complete recording of ante-mortem information is essen- 
tial as the basis for odontological identification. Earlier 
studies on malpractice cases in Sweden indicated that the 
quality of the recording procedure was not always accept- 
able. Therefore, the aim of this retrospective study was to 
investigate the quality of  ante-mortem records and its pos- 
sible implications for identification work. All forensic 
odontology cases referred to the Department of Forensic 
Medicine in G6teborg between 1983 and 1992 were stud- 
ied with regard to the instructions for dental records from 
the National Board of Health and Welfare. Information on 
dental characteristics, normal anatomical findings and 
restorative treatment was complete in 43 (68%) of the 
cases, incomplete in 17 (27%) and missing in 3 (5%). 
Registration of previous therapy was missing in about 75 
(94%) of the records. It was possible to identify patient ra- 
diographs in only 16 of the 40 records where radiographs 
were available. In spite of this, the inaccuracies in the 
records did not seem to hamper the identification proce- 
dures in this study which could be explained by the char- 
acter of  the cases and the availability of medical and cir- 
cumstantial information. 
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Introduction 

In forensic odontology, accurate, detailed and complete 
recording of ante-mortem dental information is essential 
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[5] for comparison with the post-mortem information 
about the deceased person during the identification proce- 
dure. As pointed out by several authors [4, 7, 10], dentists 
have a medico-legal obligation and a social responsibility 
to exercise great care in the documentation of the treat- 
ment procedures. The quality of the ante-mortem dental 
records, which serve as evidence, is very important in 
forensic work [2] and deficient ante-mortem charting 
could hamper forensic odontology casework. Further- 
more, the remains of the deceased may be fragmented 
and/or limited creating problems especially if the dental 
records are insufficient. Thus, as discussed by Keiser- 
Nielsen [9] a post-mortem jaw sector might not corre- 
spond to any chart registration at all. In such cases a pos- 
itive identification is not possible since identification 
stands or fails by the existence of comparable ante- and 
post-mortem data. Furthermore, it was demonstrated in a 
survey of 27 years experience in forensic odontology in 
G6teborg, Sweden [3] that about 50% of the cases con- 
cemed burned or mutilated victims with fragmented jaws 
and/or teeth. These results emphasize the importance of 
good quality ante-mortem data for comparison with the 
post-mortem information. 

Hill et al. [8] analysing the identification of victims of 
the Manchester air disaster encountered significant prob- 
lems of the ante-mortem recording and stated that there is 
no formal requirement to update treatment records in 
Great Britain. Solheim et al. [14] also found deficiencies 
in recording when analysing the patient records from an 
air disaster. Their results showed that none of those 
records included any information about previous dental 
treatment which can be of utmost importance in forensic 
work. Earlier studies of dental malpractice cases in Swe- 
den have indicated that the quality of the recording proce- 
dure was not always acceptable [12, 13]. Furthermore, a 
recent study of the quality of  dental records in both gen- 
eral and specialist dental care [11] indicated deficiencies 
especially of the general dental care records. Since Swe- 
den, in addition to legislation, has instructions for dental 
records issued by the Swedish National Board of Health 
and Welfare (SOSFS), it should be of interest to study the 
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quality of  dental records used for identif icat ion purposes. 

With this in mind the quali ty of  the dental records were  
examined  f rom a 10-year period in G6teborg.  We also 

evaluated if  the quality of  the records could have had an 
inf luence on the ident if icat ion procedure.  

Materials and methods 

All forensic odontology cases from the police department in G6te- 
borg and surrounding areas, referred to the Department of Forensic 
Medicine in G6teborg during the period 1983-1992, were studied. 
From a total of 163 dental records 80 were evaluated. Dental 
records from 83 identification cases could not be analysed or were 
not included in the study because they were returned to the dentists 
after the identification procedure was completed. Moreover, 10 of 
the deceased persons were not Swedish citizens (Denmark 4, Nor- 
way 2, Germany 1, USA 3). 

Of a total of 80 evaluated records, 51 came from public den- 
tistry and 24 fi'om private clinics: 2 dental records came from spe- 
cialists and 3 could not be identified with regard to the treating 
dentist. From some dentists more than one record was available. 
Different parameters in the dental records were evaluated accordng 
to a standardized form which has been described previously [11]. 
The parameter "permanent writing" was not evaluated since sev- 
eral of the records were photocopied and the original documents 
were sent back to the dentists. 

Results 

Frequencies  of  correct  documenta t ion  of  parameters  in ac- 
cordance with SOSFS 1989:50 in 10 years patient records 
in forensic odonto logy are shown in Table 1. 

Patient identity: 

name and birthdate comple te ly  documented  or not  

Information about the patient 's identity was complete in 71 
cases and incomplete in 8 cases. The identification number 
(for example 510424-5146, i.e. birthdate as year, month and 

day, plus a four-digit control number) was incomplete. In 
one case no information about this parameter was available. 
In 52% of the 71 correct cases the address was missing. 
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Table 1 Frequencies of correct documentation of parameters in 
accordance with SOSFS 1989:50 in ten years patient records in 
forensic odontology 

Parameter Correct n 

1. Patient identity 90% 79 
2. Name of dentist 60% 47 
3. Detailed record notes 82% 79 
4. Signature 5% 78 
5. Proper corrections 79% 57 
6. Documentation of anamnestic findings 29% 79 
7. Documentation of status 68% 63 
8. Documentation of diagnoses 86% 64 
9. Patient identity on radiographs 40% 40 

10. Date on radiographs 58% 40 
11. Radiographs in systemic order 60% 40 
12. Documentation of therapy plan 8% 63 
13. Documentation of prognosis 2% 63 
14. Documentation of drugs-type/name 88% 65 
15. Documentation of drugs-concentration 11% 65 
16. Documentation of drugs-volume 39% 65 
17. Documentation of drugs-dosage 29% 14 
18. Dental materials-type 92% 74 
19. Dental materials-company name 1% 74 
20. Referral forms countersigned 72% 7 

Explanation of the different numbers. 
1: In one case name and birthdate were missing. 
2: The values represents the cases in which only one dentist 

treated the patient. 
3: In one case there was no note. 
4: In 2 cases this parameter could not be estimated. 
5: It was only in 57 cases that corrections had been made. 
6: In one case there was no need for anamnestic findings. 
7: In 17 cases there was no need for status, because of the acute 

nature of the treatment. 
8: In 16 cases there were no diagnoses to note. 
9-11: In 40 cases no X-rays were taken. 

12-13: In 17 cases there was no need for therapy plan and progno- 
sis, because of the acute nature of the treatment. 

14-16: It was only in 65 cases that local anaesthesia was given. 
17: It was only in 14 cases that prescriptions had been adminis- 

tered. 
18, 19: Dental materials were only used in 74 cases. 
20: It was only in 7 cases that referral forms were found. 

Documenta t ion  of  dentist responsible  
and notes about patient visits 

In 47 cases, a single dentist  made  all notes in the records 
whereas  several  dentists (2-9)  were involved  in the treat- 
ment  of  32 cases. 

Data about who del ivered the treatment was acceptable 
in 28 (60%) of  the cases and unsatisfactory in 19 (40%). 
This parameter  was assessed only where  one dentist alone 
treated the patient (n = 47). 

Notes for separate patient visits (n = 79) were exten- 
sive in 1 (1%), satisfactory in 64 (81%) and minimal  in 14 
(18%). In one case no informat ion was available.  

Signature 

A m o n g  78 cases which could be evaluated with regards to 
signature, only 5% were correct ly made. 

Corrections;  properly made or not 

Correct ions of  the notes were not  properly (crossing out 
or "paint ing over  words")  made in 12 cases (n = 57). 

Since several  dentists were invo lved  in the treatment,  both 
correct  and incorrect  corrections were found in 12 of  the 

records. Thus, the remaining 33 (58%) had no corrections 
at all, or were  photocopied  records. 

Documenta t ion  of  anamnest ic  findings 

Anamnes t ic  information was available in 23 (29%, n = 
79) of  the records. Diagnost ic  informat ion was available 
in 55 (86%, n = 64) of  the records. 
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Documentation of status 

Information about dental condition at examination, nor- 
mal findings and restorative treatment was complete in 43 
(68%), incomplete in 17 (27%) and missing in 3 (5%) of 
the 63 records. 

Documentation of diagnoses 

Documentation of diagnoses was complete in 86% of the 
records (n = 64). 

Radiographs, documentation of patient identity, 
date of  treatment, consequently stored or not 

Radiographs were not available in 40 cases. For the other 
40 cases the radiographs were identifiable to the patient in 
16 cases. In the remaining 24 cases, information about pa- 
tient identity was missing. The information regarding 
therapy etc. as seen on the radiographs was similar to the 
notes describing status in the records. Thus, the radi- 
ographs belonged to the records that they were placed in. 
Information about when the radiographs were taken was 
available in 23 cases (58%) and 60% of the radiographs 
were placed in their records in systematic order. 

Documentation of therapy plan and prognosis 

Registration of therapy plan was available in only 5 (8%) 
of the records and information about prognosis was men- 
tioned in only 1 (2%) of the records. 

Documentation of pharmaceuticals administered 

Where drugs were used, information about the type was 
adequately mentioned in 57 (88%) of the 65 cases. How- 
ever, there was information about the concentration or the 
amount/volume of the drug in only 7 (11%) and 25 (39%), 
respectively. The dose was mentioned in 4 (29%) of the 
cases. 

Documentation of dental materials; type, company name 

The types of materials used were stated in 68 (92%) of the 
74 cases, but the commercial  name of the product was 
stated in only one case. 

Referral froms 

Referral forms were made in 7 cases and of these 72% 
were complete. 
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Discussion 

Quality assurance programmes can lead to improvement 
in the quality of dental records. The study is a part of a 
systematic evaluation of dental records by the Swedish 
National Board of Health and Welfare. 

The number of records analysed represents about half 
of  the solved forensic odontology cases, because some the 
records were returned to the dentists after the identifica- 
tion. However, a copy of the dental records is now always 
filed together with the identification report. Since the aim 
was to study how Board regulations are being followed, 
we believe that this selected material contributes to our 
knowledge of "field work". The records represent only 
forensic cases i.e. not always representing average citi- 
zens. This might be an explanation why the quality of the 
records was very variable (Fig. 1 and Fig. 2 a, b). Records 
from private and community dental care were not sepa- 
rated since the aim was not to compare these 2 categories. 
This has been done previously [11] in a study which indi- 
cated that the records from private dental care did not fol- 
low the recommendations as closely as those from public 
dental care. At present, a continuous quality evaluation 
programme in which all dental personnel should take an 
active part is being strongly encouraged [16]. This will 
perhaps result in a higher awareness among dentists re- 
sponsible of how records should be kept. 

Information about the patient's identity was missing in 
one record. But since the identity was based on both med- 
ical and dental characteristics in this case, the error did 
not hamper the outcome of the identification procedure. 
However, from a legal point of view, one record without 
the patient's name and pin number is one too many. In a 
recent study [11] of the quality of patient records in 
Swedish dental care, correct documentation of patient 
identity was found in 99.6%. Where the information about 
identity was incomplete, the birthdate was most often 
missing. This is important in Sweden because the birth- 

- 4  / 

Fig. 1 Dental record from emergency treatment. No radiographs 
were available 
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Fig.2 Dental record (1 page, as example) with extensive treat- 
ment (a) including several radiographs (b) 

b 

date including the identification number, is personal and 
unique, and thus a definitive proof of a person's identity is 
possible in contrast to first name and family name alone 
where several persons can have the same name. The im- 
portance of the general information about the patient 
(birth date, identification number etc.) was illustrated in 
the description of the 1988 airplane accident in Torghat- 
ten, Norway [14]. For the 36 deceased persons in that ac- 
cident, only 9 records (25%) met the requirements for 
general information laid down by the Ministry of Social 
Affairs in 1983. The quality of records in forensic odon- 
tology especially in Norway seems to vary. In an analysis 
of the identification of fire victims in the Nordic countries 
during the period 1983-1992 [1] it was noted that the 
quality of the antemortem information was good to excel- 
lent in two-thirds of the cases (n = 292). This agrees with 
the results following the Scandinavian Star disaster [15] 
in which mostly Norwegian victims were identified. The 
ante-mortem material in that accident was of good quality 
in 75 (94%) of the cases. 

Regarding Torghatten victims (n = 36), documentation 
of dental condition at examination (status), normal find- 
ings and restorative treatment was incomplete in 17 
(47%), and missing in 3 cases (8%). It is notable that pre- 
vious dental treatment was not mentioned in any of these 
records. This can be very important since many forensic 

odontology cases involve fire victims in which the tissue 
has been mutilated, destroyed or altered by the heat. As 
much information as possible about anamnestic findings, 
status and diagnoses must be included in records espe- 
cially because post-mortem material can be very sparse. 
Despite the absence of status documentation in 3 cases 
(8%) in the Torghatten study, the notes in the records and 
the findings on the radiographs sufficed for the identifica- 
tion procedure in the present material. The documentation 
of status in the present study was better (n = 63, 68%) 
than the findings (53%) in a study of 465 records from 96 
dentists m Sweden [11]. Documentation of therapy plan 
was only found in 148 (32%) of the records, but therapy 
plans might not be necessary for all patients. 

The radiographs in the present study were identifiable 
to the patient in 16 cases (40%, n = 40). This is not satis- 
factory because even though the radiographs are supposed 
to be placed together with the dental record they could be 
lost. To prevent wrong filing or loss, radiographs should 
be labelled and mounted promptly [6]. Radiographs could 
have been included in more records than this retrospective 
study indicated, but the results suggest that the radi- 
ographs were not properly marked. 

Radiographs are very important for legal reasons be- 
cause they display details that can be compared ante- and 
postmortem, for examination by legal authorities if neces- 



104 

sary. In addit ion,  they are an aid to de te rmining  the 
uniqueness  o f  an ind iv idua l  when character is t ic  dental  
f indings  coincide.  This  is par t icu lar ly  true for young  indi-  
v iduals  with few or no restorat ions.  Internat ional ly ,  radi-  
ographs  are very  useful  s ince they can be in terpreted by  
different  dentists  wi thout  the inherent  d i sadvantages  of  
different  languages  and c lass i f ica t ion  systems.  

There  was no informat ion  about  the concentra t ion  or  
amoun t /vo lume  of  the drug in 58 (89%, n = 65) and 40 
(61%, n = 65) of  the cases,  respec t ive ly ,  and dosage  was 
not  men t ioned  in 10 (71%, n = 14). However ,  type  was 
descr ibed  in 57 (88%, n -- 65). Pharmaceut ica l  da ta  can be 
impor tan t  in cases  of  sudden death during dental  treat-  
ment,  where  informat ion  about  type  and concentra t ion  of  
the admin is te red  drug is important .  

Documenta t ion  o f  denta l  mater ia l s  g iv ing  type  was 
wel l  descr ibed  in 68 cases  (92%, n = 74), but  the c ompa ny  
name was only ment ioned  in one case (1%). Such infor-  
mat ion  can have  direct  impl ica t ions  for  ident i f ica t ion 
work.  

One poss ib le  explana t ion  why  the use of  denta l  mater i -  
als has been  so wel l  documen ted  could  be that denta l  ma-  
terials  have  been much  d iscussed  in Sweden.  

F r o m  a legal  poin t  o f  view, it is impor tant  to s tudy how 
correc t ions  in the records  are made.  In this study, correc-  
t ions were  not  p roper ly  made  in 12 cases  (21%) of  the 57 
cases  where  correct ions  had been  made.  But since 23 of  
the records  were  photocopied ,  correc t ions  could  not  be  
sa t is factor i ly  analysed.  Thus,  the results  are not  com-  
p le te ly  in accordance  with those o f  Rasmusson  et al. [11] 
where  correct ions  were  not  p roper ly  made  in 56% of  the 
records  with correct ions.  This  might  be exp la ined  by  the 
fact that severa l  records  in the present  s tudy were  not  ve ry  
extensive.  It is impor tant  to analyse  the different  types  of  
correct ions  made  in the records  and espec ia l ly  in what  
part  of  the records  the correct ions  were  made.  The correc-  
t ions were  found in the ident i f ica t ion  part,  in the part  de-  
scr ib ing the da i ly  notes,  and/or  in the status regis t ra t ion 
part  i.e. char t ing errors.  C o m m o n  correct ions  were  
changes  o f  pa t ien t ' s  phone  number  and/or  address ,  s ingle 
let ter  spel l ing correct ions.  The lat ter  has of  course  l i t t le 
bear ing  on the mean ing  of  the text. Fur thermore ,  correc-  
t ions regard ing  tooth number ing  or res torat ion type  were  
found. The lat ter  type  o f  correct ions  are very  impor tan t  
s ince they can direct ly  inf luence  the poss ib i l i ty  to ident i fy  
a person.  

Conc lus ion  
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The qual i ty  of  dental  records  can be improved ,  but  identi-  
f icat ion o f  deceased  persons  based  on dental  character is-  
tics was not  hampered  by  the shor tcomings  revea led  in 
this study. 
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