Open Journal of Dentistry and Oral Medicine 3(3): 82-89, 2015
DOI: 10.13189/0jdom.2015.030304

http://www.hrpub.org

The Ability to Identify Early Apical Pathology: A
Comparison between UK’s General Dental
Practitioners and Endodontists

Ibtesam

Orafi

The School of Dentistry, Benghazi University, Libya

Copyright © 2015 by authors, all rights reserved. Authors agree that this article remains permanently open access under the
terms of the Creative Commons Attribution License 4.0 International License

Abstract Objectives: To investigate the ability of
endodontists and general dental practitioners (GDPs) to
interpret early periapical pathology and to examine effect of
age, undergraduate education and attendance at courses upon
radiographic interpretation. The hypothesis was that there
would be no significant difference between GDPs and
endodontists. Methods: General dental practitioners (n=603)
and endodontists (n=132) had access to high quality images
of 12 periapical radiographs. The images had been
previously scanned to obtain the same resolution as the
original radiograph. Each was presented to observers as an
exact replica of the size of a size 2 periapical film. Six
radiographs demonstrated the presence of an early periapical
lesion on a specific tooth whilst the remaining six
radiographs showed normal periodontium. Each radiograph
was printed on high quality paper. Each participant was
asked to examine a specific tooth for the presence/absence of
apical pathosis. Results: The mean sensitivity and
specificity for the endodontists was 0.65 and 0.73
respectively and, for the GDPs, mean sensitivity was 0.53
and specificity 0.66. The independent T-test found a
significant difference (p<0.001) for both sensitivity and
specificity between GDPs and the endodontists. The study
also found a significant difference between the sensitivity
and specificity of GDPs and their undergraduate education
(p-value of 0.01 and <0.001 respectively). GDPs also
recorded a significant difference between attending
continuing education courses in radiology and their
specificity (p< 0.004). Conclusions: Endodontists were
more able than GDPs in recognising apical pathology.
Attending postgraduate courses in radiology interpretation
increased the specificity of GDPs.
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1. Introduction

Within clinical dental practice, dental radiography
continues to provide clinicians with the ability to
determination the presence or absence of periapical
pathology. The radiographic examination allows the
clinician to visualise the early indicators of periapical
periodontitis, such as the loss of the lamina dura and
widening of the periodontal ligament space'. However a
number of studies have highlighted the fact that participating
clinicians often show inconsistency in their ability to
recognise these radiological signs which portent the presence
of early inflammatory apical pathology > . Several research
studies have been conducted in this field °. Each of these
studies have highlighted the importance of a high quality
radiographic examination with which to provide the clinician
with the ability to accurately interpretate’ the presence of
subtle changes within the periodontium which herald the
onset of apical periodontitis. Moreover, the interpretation of
the presence of a periapical lesion can be complicated by
several factors. These have included the radiological training
of the observer *.

The anatomical complexity of the tooth under
consideration and, finally, the time required between the
onset of symptoms and the time taken for the radiological
features of apical pathosis to develop °. It was noticeable that,
baring one study, each of the previously conducted studies
within this field of research has relied primarily upon a small
number of observers reviewing a small sample of periapical
radiographs.

As such the aims of this study were twofold:

To investigate the ability of a large sample of both
endodontic specialists and GDPs to interpret early
apical pathology and

To ascertain whether or not the sensitivity and
specificity of the observers has any relationship to any
of the following factors: age, undergraduate education
in radiological interpretation and attendance at
postgraduate courses on radiological interpretation.

1.
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2. Material and Methods

The study involved a postal questionnaire of endodontists
and GDPs in the UK. The films used in the study were
obtained from clinical notes of discharged patients who had
previously attended the University Dental Hospital of
Manchester. These patient notes were carefully scrutinised to
ensure that the diagnosis of early apical pathosis was
supported by the presence of a full clinical history. In
addition, the clinical file had to comprise a thorough and
detailed record of the clinical examination with which to
support the final diagnosis of early apical periodontitis.
Similarly, periapical radiographs which showed no evidence
of apical pathology were also obtained from discharged
patients’ clinical notes with each undergoing the strict
procedures as detailed previously to ensure that the
radiographs chosen each displayed a normal periodontium.
Finally, the radiographic quality of each analogue periapical
radiograph was assessed to ensure it displayed optimal
density and contrast. The final twelve films chosen for
inclusion included in the study were obtained from each
sextant of the maxillary and mandibular dental arches. Two
consultant radiologists in Dental and Maxillofacial
Radiology simultaneously examined each film to determine
the presence/absence of an early periapical lesion by
consensus agreement. In those cases, in which the examiners
disagreed, the film was not accepted into the study. Each of
the films were assessed using ideal viewing conditions
comprising a standard light box (15cm x 30cm), x2
magnification and subdued room lighting. Each analogue
film was examined on two occasions separated by a
one-week interval using identical viewing conditions on each
occasion. The final group of films consisted of six
periapicals displaying in one tooth the presence of early
apical pathology while the remaining six films displayed
teeth with no evidence of apical change.

Each radiograph was scanned (Epson 1680 Pro; Epson,
America Inc) to replicate exactly the size, density and
contrast of the original film. Each film was then presented in

a booklet using high quality paper with each film presented
to the observer with the same dimensions as the original size
2 periapical radiograph. This presentation was then reviewed
by twenty-five clinicians who found no problems with the
presentation and the ability to assess the periodontal status of
twelve periapical radiographs. The booklet was then sent out
to 170 endodontic specialists on the specialist list within the
United Kingdom and also to 857 GDPs. Below each film, the
clinician was asked specifically to comment on the apical
status of one specific tooth on each of the twelve periapical
radiographs as to whether the tooth was exhibiting evidence
of a sound periodontium or exhibiting evidence of early
apical pathology.

In addition, details of age, whether or not their
undergraduate course had included a formal course of
radiographic interpretation and finally whether or not they
had attended a post graduate course in radiographic
interpretation. The data obtained was entered into a
statistical work package (SPSS system). The sensitivity and
specificity of each observer was measured as was the mean
sensitivity and specificity. The independent samples t-test
was used to evaluate whether or not there was a significant
difference between the GDPs and endodontists in relation to
sensitivity and specificity. The Mann-Whitney U test was
used to assess if there was a significant difference between
the sensitivity/specificity of the observers within their age
group, undergraduate education and attendance at
postgraduate radiographic interpretation courses. The
relationship between sensitivity/specificity and age in years
was assessed by a correlation coefficient.

3. Results

A total of 603 (70.4%) GDPs and 132 (77.6%)
endodontists responded. The mean sensitivity and specificity
for endodontists was 65% and 73% respectively. For GDPs,
the mean sensitivity and specificity was 53% and 66%
respectively (Fig 1, Tables 1 and Table 2).
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Figure 1. The mean sensitivity and specificity for endodontists and GDPs
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Table 1. Sensitivity of endodontists and GDPs
95% confidence
Respondents N Mean Deviation limit
Lower | Upper
Endodontists 132 0.65 0.183 0.616 0.679
GDPs 603 0.54 0.172 0.522 0.549

Table 2. Specificity of endodontists and GDPs

95% confidence
Respondents N Mean S,td, limit
Deviation
Lower Upper
Endodontists 132 0.73 0.195 0.699 0.766
GDPs 603 0.66 0.188 0.649 0.679

The independent sample t-test showed a significant
difference (p<0.001) for both sensitivity and specificity
between GDPs and endodontists (Table 3).

Table 3. Independent sample t-test for the sensitivity and specificity of
endodontists and general dental practitioners
95% confidence
Test t . Mean limit P-value
difference
Lower Upper
Sensitivity | 6.698 0.112 0.0791 0.145 <0.001
Specificity | 3.737 0.0678 0.0322 | 0.1035 | <0.001

For both groups, values for sensitivity and specificity
increased with age. When undergraduate radiology training
was considered, there was a difference between the two
groups. For endodontists, the undergraduate training
received in radiological interpretation had no significance on
their ability to detect apical pathosis. The converse was
found for GDPs (sensitivity p=0.01; specificity p<0.001). In
addition, attendance at postgraduate radiology courses had
no significance for endodontists. However, GDPs recorded a
significant difference between attending continuing
education courses in radiology and specificity (p=0.004).

4. Discussion

The literature reveals that a number of studies have been
undertaken within this field of research. These have
employed different methodologies ranging from consensus
amongst participating clinicians™”'*'"""* to confirm evidence
of early apical change. Other studies did not include healthy
patient radiographs in the sample''*. However, in the study
conducted by Bohay, both diseased and healthy teeth were
included °. Previous studies™® have looked at the diagnostic
accuracy of observers using analogue films to determine the
sensitivity and specificity for periapical change among a
number of observers. There was only one study which was
conducted by Stheeman and colleagues'” in which 98 GDPs
interpreted duplicated conventional radiographs and the
sensitivity and specificity were also assessed. However,
there are no published reports in a large-scale study by which
the performances of GDPs and endodontists in interpretation

of an early periapical pathosis were compared. Periapical
radiographic examination is one of the most frequently used
diagnostic tests in endodontics for identification of periapical
lesion. Several researchers >*'" have evaluated the diagnostic
performance of periapical radiography exclusively
depending on radiographs to determine, by consensus, true
positive and true negative cases. In this study, the method of
determining the presence or absence of early periapical
lesion, including consensus selection by proficient
examiners'® followed by repeat evaluation to role out any
indefinite diagnoses, was considered the most probable
technique ''. It is assumed that by using this method, the
likelihood of incorrect diagnosis was significantly
minimised. A microscopic evaluation of the health or disease
of periapical tissues is considered the ideal gold standard °.
However, within the United Kingdom, this option is not
always feasibly done in clinical situations.

A combination of clinical indication and radiographic
evidence of periapical changes is often required to reach an
accurate diagnosis of a periapical pathosis. In this study, the
consensus agreement of the two expert radiologists on the
radiographic evidence of early periapical lesion was
dependent on reviewing thorough clinical records taken into
account important indicators and clinical signs of periapical
infection such as a negative response to vitality tests and
tenderness to percussion. The use of complete clinical
assessment from the patient’s notes in the assessment of the
status of teeth has been previously used by other authors >'%.
Bohay ° noted that the use of complete clinical records may
minimise the risk of bias within a research study.

An alternative method to determine the gold standard
could have been used by means of a prospective clinical
study on teeth that were to be extracted. Although this
method has its advantages, it remains the complexity of
obtaining the histopathological diagnosis because of the
possibility of tooth extraction can disrupt the periodontal
ligament space and subsequently the pathology associated
with it. Alternatively, a more appropriate study design could
have included radiographs of teeth from cadaver jaws
followed by sectioning and histological analysis of each
tooth’s periapical tissues to determine a gold standard
diagnosis ''. This avenue of research was also found to be
unfeasible.

It has been demonstrated that radiographic appearance of
an early or small periapical lesions can exhibit a widened
periodontal ligament space with an intact lamina dura
external to the radiolucent space '’. In contrast, a large
periapical lesion may be presented with a complete or partial
loss of the lamina dura. The current study utilised a selection
of radiographs of teeth with early evidence of periapical
lesions. While it is generally accepted that identification of a
relatively large periapical lesion can be a straightforward
diagnostic task, a diagnosis of a smaller lesion with subtle
changes in the periapical tissues can be more challenging'".

The current study determined the percentage of sensitivity,
and specificity of endodontists and GDPs to recognise early
periapical lesions on high quality images of duplicated
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conventional radiographs. Sensitivity and specificity are
frequently reported and easily understood measures of
diagnostic performance of a specific test. Sensitivity is the
ability of a diagnostic test to accurately identify patients who
truly have disease. Specificity is the ability of the diagnostic
test to accurately identify patients who do not have the
disease. As far as an early periapical lesion diagnosis is
concerned; Wallace and colleagues'® stated that the detection
of these lesions is a challenging one, although not impossible
task. Patel et al'' argued that specificity of observers is more
important than sensitivity. While poor sensitivity can in
worst scenarios result in overlooking a sign-free periapical
lesion and subsequently being detected when becomes
symptomatic or larger in size, deficiencies in specificity
measure may lead to more serious consequences such as
performing an unnecessary endodontic treatment. Generally,
as sensitivity increases, specificity will decrease and the
opposite is true °. Tests such as sensitivity and specificity are
most appropriately used to ascertain the presence of a disease
that have been diagnosed using other clinical findings'’. The
present study found that the mean specificity of both
endodontists and GDPs in the diagnosis of an early
periapical lesion were higher than the sensitivity. For
endodontists, the mean sensitivity and specificity of
periapical diagnosis were 0.64 and 0.73 respectively. The
corresponding values for GDPs were 0.53 and 0.66
respectively. Based on these values, it can assumed that by
using periapical radiographs to diagnose an early apical
pathosis, 36% and 47% of individuals with disease could be
missed by endodontists and GDPs respectively. On the other
hand, 27% and 34% of patients could be incorrectly
diagnosed with periapical lesion by endodontists and GDPs
respectively.

The results of this study showed an overall level of
sensitivity and specificity which can be considered
comparable to previous studies. For example, Stheeman et
al” reported an overall sensitivity and specificity for
detection of periapical lesions of 59% and 61% respectively.
On the other hand, higher values were reported by
Tammisalo and co-workers'” who reported a level of
sensitivity of 70% and a level of specificity of 90%, and Patel
et al'' with an equal percentage for sensitivity and specificity
of 78%. Moreover, Bohay6 found that the specificity of
observer to recognise apical pathosis was 78% and 65% for
sensitivity. Sullivan and colleagues™ reported a range of
sensitivity from 33% to 85% depending on the size of the
lesion and specificity of 56%.

Although the radiographs selection was carried out by a
consensus agreement of two expert consultant radiologists to
ensure the adequacy of the images diagnostic quality and
clarity, this study can be criticised for not permitting the
participants to use ideal viewing conditions such as viewing
box, masking and magnification for radiographic evaluation.
However, Szymkoviak et al*' found that 40% of practitioners
always viewed radiographs without the benefit of light box,
so the method employed in this study replicate normal
viewing conditions for practitioners in dental office. Other

alternative methods of presenting the radiographs were the
use of high-resolution scanned radiographs to allow the
images to be displayed on a monitor in the practitioner’s
surgery, or possibly sending out duplicated images which
could be viewed within the practice either using a viewing
box or just by holding the radiograph against a light source.
However, it was thought that adopting the latter would have
introduced too many variables and a decision was made to
standardise the viewing conditions by employing
high-definition photographs.

Comparison between endodontists and GDPs is often
overlooked when radiographic diagnostic performance of
observers is considered. There is no published data
concerning a comparison of the diagnostic accuracy of a
large sample of GDPs and endodontists to interpret an early
periapical lesion. In this study, two groups (endodontists and
GDPs) of observers were selected. These observers had
graduated from different dental schools with different
experience backgrounds but had adequate preliminary
radiographic education and training. Many studies **'***%
have previously reported using clinicians with a varying
range of clinical experience, as with the current study. It was
well documented by many authors that observer experience
may influence the radiographic interpretation of early
periapical pathosis 2%,

Unsurprisingly, this study demonstrated higher levels of
sensitivity and specificity for endodontists than the GDPs. It
could be argued that the differences between groups might
be explained by the use of group of non-calibrated examiners,
and that better results could be achieved if training and
calibration of GDPs was employed *°. However, this was
obviously difficult to address owing to the large sample size
and the employed design of such a questionnaire-based
survey.

Several studies have shown that factors such as dentists’
age and attendance of postgraduate courses can influence
their radiographic practice 72 In the current study, a
positive correlation was found between measures of
accuracy and age of observers. As age increased the
sensitivity and specificity of observers increased, however,
the difference was statistically significant only between the
specificity and the age of GDPs cohort. This finding could be
explained by the fact that older practitioners are expected to
be more experienced in identification of early periapical
lesion owing to the number of years of practice the higher
number of cases performed. Furthermore, this survey found
that the sensitivity and specificity of GDPs increased with
attending a radiographic interpretation course. Results of this
study also suggested that there was a significant association
between the undergraduate dental education and the ability
of GDPs to recognise the presence or absence of periapical
lesion while the undergraduate education of endodontists had
no bearing on their diagnostic performance. A possible
hypothesis to explain this finding is that the endodontist’s
experience in radiographic interpretation is often not
dependent on undergraduate education and more likely
gained by either postgraduate courses or clinical experience
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in endodontic practice.

5. Conclusions

Endodontists were more able than GDPs in recognising
apical pathology. Attending postgraduate courses in
radiographic interpretation increased the specificity of
GDPs.
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Copy of the Questionnaire

Please view the radiographs below and indicate whether
you feel that there is apical pathology. Please circle as
appropriate:

Image 1. Lower right central incisor yes/no
Image 2. Lower right 1¥ molar yes/no
Image 3. Lower left 1% molar yes/no
Image 4. Upper right 1* premolar yes/no
Image 5. Upper left 2" premolar yes/no
Image 6. Lower left 2" premolar yes/ no
Image 7. Upper right 2™ molar yes/no
Image 8. Lower 1* molar yes/no
Image 9. Upper left 2™ premolar yes/no
Image 10. Lower left 2™ molar yes/no
Image 11. Lower right 2" premolar yes/no
Image 12. Upper left 2" molar yes/no

_

14

Image 1. Lower right central incisor

Image 2. Lower right 1% molar
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Image 6. Lower left 2" premolar

Image 3. Lower left 1* molar

Image 7. Upper right 2" molar
Image 4. Upper right 1* premolar

st
Image 5. Upper left 2" Image 8. Lower 1¥ molar
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Image 9. Upper left 2™ premolar Image 12. Upper left 2 molar

Thank you for your time in completing this
questionnaire.
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