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PEDODONTICS 

COMPARISON OF CLINICAL AND PHOTOGRAPHIC METHODS OF  
ASSESSMENT OF ENAMEL DEFECTS (OPACITIES) 

*HASHAM KHAN, BDS (Pesh), M.Sc (London) 

ABSTRACT 

This study attempts at comparing the reliability and efficacy of scoring enamel defects from 
photographic viewing with those observed through direct clinical examination of the same subjects. The 
clinical scoring data for enamel opacities of 987 subjects (10-year-old children) as obtained previously 
were compared with data obtained through viewing colour slides of such opacities in upper central 
incisor teeth of the same subjects. The colour slides were made at the time of collecting data through 
direct clinical observation. For scoring through both methods, the modified DDE index has been used. 
The data from photographs showed enamel defects in 66% of children and 55% of upper central incisor 
teeth. At clinical examination the equivalent values were 45% and 37% respectively. This variation of 
percentages was highly significant (chi-square:P<0.001). In both situations diffuse defects were the 
most common. The photographic method gave increased scoring, particularly of the diffuse defects. 
Agreement as to the extent of defect by both methods was very high (80%). It is concluded that 
photographic method of recording enamel defects is more sensitive than the conventional clinical 
recording method and is thus highly reliable. 

Key words: Methods of assessment, Enamel defects. 

INTRODUCTION 

Human teeth frequently display a variety of opaci-
ties and surface irregularities. It is because amelogen-
esis is a complex sequence of cytologic and physio-
chemical events. Ameloblasts are very sensitive to 
relatively minor changes in their environment, and 
defective enamel formation may occur in consequence.1 

Measurement of enamel defects has proved diffi-
cult. Almost all of the studies so far carried out for 
measuring enamel defects have used the clinical 
method of assessment. Photographic methods of 
recording enamel defects have been developed recently 
to reduce some of the problems encountered during 
clinical examination, such as unintentional observer 
bias, difficulty in the selection of an index (criteria) and 
drift in the diagnostic standards of the examiner due to 
fatigue. Using colour transparencies, it has been sug-
gested that this method is highly reproducible and 

more sensitive than conventional clinical recording.2 
The observer bias may be removed easily by examining 
colour transparencies or printed photographs randomly. 
This is much easier than transporting the subjects 
(children) to a single recording center. Repeated 
examinations using different indices and by different 
examiners may result in disruption to the activities of 
the subjects (which are often school children) and 
increased cost and effort. Photographs provide a 
permanent visual record and may be examined 
repeatedly. They may thus facilitate training and 
calibration of examiners and may also make it easier to 
select an appropriate index, since several indices may be 
used on the same material. The drift in the sensitivity of 
the examiner due to fatigue may be eliminated as the 
transparencies or printed photographs can be examined 
at ones own convenience.2,3 

The aim of the present study was to report on the 
reliability of the photographic method of assessment of 
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enamel defects (viewing colour slides) with those made 
at clinical examination using the same index (modified 
DDE index). 

SUBJECTS & METHODS 

The available data of scoring of enamel defects in 
upper central incisor teeth of a group of 10-year-old 
children from Norwich (UK) as obtained through direct 
clinical examination was compared with that obtained 
from their colour photographs (slides). In the focus area 
fluoride levels in the drinking water supplies are below 
0.45 ppm. Clinical examinations for enamel opacities 
were carried out using plane mouth mirror with the teeth 
dried with guaze square before assessment. A standard 
folding chair to which an adjustable headrest had been 
fitted was used. Photographs of the upper incisor teeth 
were taken after clinical examinations. The photographic 
set up used was made up of an Olympus 101 Camera 
with an Elicar 90mm Macro Lens and a T10 ring flash 
powered by a T power control unit.* Films were 
Kodachrome Professional PKM 135136 P.** Processing 
was carried out by Kodak. 

Both clinical and photographic examinations were 
carried out using the same index (modified DDE index). 
The criteria and scores used for the index were those 
proposed by Clarkson and O'Mullane with the addition 
of a new section (combination of defects), shown in 
Table-1. Primary, unerupted, and traumatized teeth 
(where more than one-third of the tooth was lost) were 
not scored. Single defects smaller than 1mm in diameter 
were not recorded. If doubt existed as to whether a 
defect was present or not, the tooth was scored as 
normal. The extent of a surface covered by a defect was 
derived by visually condensing all the affected areas 
and then relating the total area affected to that of the 
total visible surface area. 

To reduce the possible effects on results, both the 
examiners scoring the photographs and the one who had 
carried out the clinical examination were trained and 
calibrated by the same epidemiologist. Cohen's Kappa 
statistics for inter and intra-examiner reproducibility at 
clinical examination was 0.72 and 0.73 respectively. At 
photographic examination, the equivalent values were 
0.70 and 0.75. Following training and 

* Photodent Ltd., Edgware, Middx. 
** Kodak. 

calibration in use of the modified DDE index, a series 
of 1000 colour slides were viewed using a Kodak 
Carousel S-AV 2000 projector. The projector was set 
at a standard distance of screen to front of lens of 2.51 
meters (giving a width of projected image of 0.83 
meters), with the examiner seated at 2.41 meters from 
the screen. 

Scoring was confined to the upper permanent 
central incisor teeth. Using photographic record 
numbers, clinical records were traced and clinical 
data added to the relevant sheet. The findings for 
each method and the relationship between the meth-
ods of assessment were presented as tables and bar 
graphs. 

RESULTS 

Of the 1000, the photographs of 13 children were 
excluded from the study due to misplacement of clinical 
records or the teeth being recorded as traumatized or 
unerupted (wholly or partially). In further 17 children 
one or other incisor tooth was not scored for the same 
reasons. Results therefore relate to photographs of 987 
children, including a total of 1957 teeth. Results are 
presented in terms of number of children and teeth 
affected using each method and the relationship between 
the methods of assessment. For clarity results of scoring 
are summarized in broad categories of normal, 
demarcated defects, diffuse defects, hypoplastic defects 
and combinations of the above defects. Numbers of 
children and teeth with score of "any other defect" were 
very small and were included in the "hypoplastic de-
fects" category in each case. The results of the study are 
given in tables (2-3) and figures (1-3). 

On photographs (colour slides), enamel defects 
were recorded on the upper central incisors of 652 
(66%) of the 987 children. The remainder, 335(34%) 
were scored as having no defects. The number of 
children with defects on one incisor or both incisors in 
the different broad categories of the index are shown in 
Table-II. The data show that while demarcated defects 
occurred more frequently on one incisor, diffuse defects 
were found more often on both central incisors of 
children. The number of teeth in the different categories 
of the index are shown in Figure-2. 



 Code Defect 

Code 0 
Code 1 

Code 2 

Code 3 
Code 4 
Code 5 
Code 6 

Code 7 Code 
8 Code 9 
Combinations
: 
K 
L 
M 
N 
Extent of defect: 
Code 0 
Code 1 
Code 2 
Code 3 

Normal 
Demarcated opacity - white/ 
cream 
Demarcated opacity - yellow/ 
brown 
Diffuse opacities - lines 
Diffuse opacities - patchy 
Diffuse opacities - confluent 
Diffuse opacities - confluent + 
staining + enamel loss 
Hypoplasia - pits 
Hypoplasia - missing enamel 
Any other defects 

Demarcated + diffuse 
Demarcated + hypoplasia 
Diffuse + hypoplasia All 
three defects 

Normal 
<1/3 
At least 1/3, 
<2/3 At least 2/3 
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TABLE 1: MODIFIED DDE INDEX USED IN THIS 
STUDY (CLARKSON AND O'MULLANE4) 

Of the 987 children, 443 (45%) were found to have 
enamel defects clinically and 544 (55%) children were 
scored as having no defects. The number of children 
with defects either on one incisor or both incisors and 
the number of teeth with defects (recorded clinically) in 
the different categories of the index are shown in 
Table-3 and Figure-2 respectively. As in the photo-
graphic method, demarcated opacities occurred more 
frequently only on one incisor while diffuse opacities 
were recorded more frequently on both incisors. 

COMPARISON BETWEEN CLINICAL AND 
PHOTOGRAPHIC METHOD OF RECORDING 
ENAMEL DEFECTS 

The numbers of children with each type of defect 
recorded photographically and clinically are shown in 
Figure-1. Photographically 66% of children were 
scored as having defects on their incisors, as compared 
to 45% on clinical recording. This variation in 
percentages was highly significant (Chi-Square: 
P<0.001). The 95% confidence interval for the 
difference of 21% was 17 26%. The difference in 
recording more children with enamel defects through 
photographs was mainly due to better/increased 
recording of diffuse opacities in this method. 

In relation to teeth, the index (modified DDE) was 
used to record both the defect and the extent to which 
the surface was affected. The comparison between the 
types of defect scored is shown in Figure-2. Fifty five 
percent of teeth were scored with defects photographi- 

 

 
Number of children with defects on one or both incisors 

Scores Defects only on  
one incisor 

Defects on  
both incisors 

Total 

Demarcated defects (score 1 and 2) 79 27 106 (11%) 
Diffuse defects (scores 3-6) 124 304 428 (43%) 
Hypoplastic defects (scores 7-9)    

Combination of defects on a single 
tooth (scores K-N) 

15 17 32 (3%) 

Children with different scores excluding 
score "0" 

 86 86 (9%) 

TOTAL 218 (22%) 434 (44%) 652 (66%) 

TABLE 2: PHOTOGRAPHIC SCORING - CHILDREN WITH DEFECTS ON ONE OR BOTH  
UPPER CENTRAL INCISORS - USING MODIFIED DDE INDEX 



Scores 
Number of children with defects on one or both incisors 

Defects only on  
one incisor 

Defects on  
both incisors 

Total 

Demarcated defects (score 1 and 2) 107 63 170 (17%) 
Diffuse defects (scores 3-6) 40 161 201(20%) 
Hypoplastic defects (scores 7-9) 8 1 9 (1%) 
Combination of defects on a single tooth 
(scores K-N) 

6 8 14 (1.41%) 

Children with different scores excluding 
score "0" 

 49 49 (5%) 

TOTAL 161 (16%) 282 (29%) 443 (45%)  
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TABLE 3: CLINICAL SCORING - CHILDREN WITH DEFECTS ON ONE OR BOTH  
UPPER CENTRAL INCISORS - USING MODIFIED DDE INDEX 

                       
Fig. 1. Comparison between clinical and photographic Fig. 3. Comparison between clinical and photographic 

scoring of children with enamel defects scoring of extent of defect on tooth surface 
                          
Fig. 2. Comparison between clinical and photographic 

scoring of teeth with enamel defects 

tally as compared to 37% clinically. The difference in 
proportions was statistically significant (Chi-Square: 
P<0.001). The 95% confidence interval for the true 
difference between percentages was found to be 22% 
to 15% (the observed difference between percentages 

being 18%). It is also apparent from the figure that 
the difference was mainly contributed by recording 
of more diffuse opacities. Agreement between scores 
in the two methods occurred for 61% of teeth 
(1188/ 1957). Four hundred and fifty (23%) teeth 
were scored as having no defects clinically but they 
were recorded as having a defect photographically 
(the main difference being in diffuse defects). Eighty 
nine (5%) teeth were found as having defects 
clinically but they were scored as having no defects 
photographically. 

The comparison between the extent of the defects 
recorded in the 1957 teeth by photographic and clinical 
methods is shown in Figure-3. In the teeth recorded as 
having a defect by both methods, agreement as to 
extent occurred in 80% of cases. Where disagreement 
as to score opacity/no opacity occurred, in most cases 
the extent of defect was 1. Where disagreement oc- 
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curred only in the extent of the defect recorded, 
more extensive defects were reported by the 
photographic method as compared to clinical 
scoring (of the 125 disagreements as to the extent, 
98 were recordings of a greater extent on 
photographic examination). 

DISCUSSION 

The DDE (Developmental Defects ofEnamel) 
index is a descriptive index set up by the FDI in 1982 
and modified by Clarkson and O'Mullane.4,5 This 
modified form of the DDE index (with the addition of 
a new section "combination of defects") was used in 
the present study and was found easy to use, requiring 
no assumption as to aetiology. 

A higher prevalence of enamel defects (66% of 
children and 55% of teeth) was recorded photographi-
cally than at clinical examination (45% of children and 
37% of teeth). This higher prevalence of enamel 
defects on photographs is in agreement with the 
findings of Levine et. al. and was mainly due to more 
frequent recording of diffuse opacities (Grade E on 
Jackson Al Alousi index)2. The difference in the results 
of the two methods was mostly accounted for by 
minor defects (score 1, i.e, affecting less than 1/3 of 
the tooth surface). Possible explanation for the better 
scoring through photographic method may be accurate 
reproduction of detail which are difficult to perceive on 
clinical examination. Photography, particularly with 
projection of colour slides, also produced effective 
magnification. In the present study the image size 
projected onto the screen at viewing was approximately 
one meter — a considerable increase over the size of 
mouth of any 10 year-old child. This magnification too 
seems likely to have contributed to the increased 
perception of enamel defects. 

Among the limitations of the photographic 
method are the restriction of scoring to the buccal 
surfaces of the teeth and inclusion of only a few teeth 
in the picture. Also the presence of specular 
reflections from the surface of the tooth may mask a 
relevant defect of enamel in the photograph.6 
Moreover clinical photography of sufficient quality to 
measure enamel defects require specialized equipment, 
a reasonably skilled operator and films of high quality. 
All this adds to the cost of the method. 

Comparing the results of clinical scoring of this 
study to many other studies (using DDE index or its 
modifications) in low fluoride areas, it can be seen that 
a much higher prevalence was recoded in this study in 
terms of teeth.4,7-14 This reflects the fact that only 
maxillary central incisors have been included in the 
present evaluation. Maxillary central incisors are con-
sidered to be the teeth most often affected and most 
important aesthetically.15 Diffuse opacities occurred 
more frequently than demarcated opacities both on 
photographic and clinical scoring. The occurrence of 
diffuse opacities in the DDE index is considered to be 
the discriminating factor between fluoride and non-
fluoride areas by many authors.4,8-11,16 The reason for 
diffuse opacities occurring more frequently in this 
study as compared to other studies in non-fluoridated 
areas(where demarcated opacities occurred more fre-
quently) seems unlikely to lie in differing fluoride 
levels in water, since all the areas are considered to be 
low in fluoride. The prevalence of diffuse opacities is 
increasing because of the wide availability of fluoride 
from different sources (e.g; fluoride toothpaste). This 
may have occurred in the area from which the sample 
was drawn in this study, although other causes cannot 
be ruled out. 

CONCLUSION 

It is concluded that photographic method of 
recording enamel defects is more sensitive than the 
conventional clinical recording method and is thus 
highly reliable. 
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