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Comparison of Accuracy of Uncorrected and Corrected Sagittal
Tomography in Detection of Mandibular Condyle Erosions: an Exvivo
Study
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ABSTRACT
Background: Radiographic examination of TMJ is indicated when there are clinical signs of patho-
logical conditions, mainly bone changes that may influence the diagnosis and treatment planning.
The purpose of this study was to evaluate and to compare the validity and diagnostic accuragy of un-
corrected and corrected sagittal tomographic images in the detection of simulated mandibular condyle
erosions.
Methods: Simulated lesions were created in 10 dry mandibles using a dental round bur. Using|uncor-
rected and corrected sagittal tomography techniques, mandibular condyles were imaged by g Cranex
Tome X-ray unit before and after creating the lesions. The uncorrected and corrected tomagraphy
images were examined by two independent observers for absence or presence of a lesion. The accu-
racy for detecting mandibular condyle lesions was expressed as sensitivity, specificity, and Validity
values. Differences between the two radiographic modalities were tested by Wilcoxon for pairgd data
tests. Inter-observer agreement was determined by Cohen's Kappa.
Results: The sensitivity, specificity and validity were 45%, 85% and 30% in uncorrected sagitfal to-
mographic images, respectively, and 70%, 92.5% and 60% in corrected sagittal tomographic jmages,
respectively. There was a significant statistical difference between the accuracy of uncorrected and
corrected sagittal tomography in detection of mandibular condyle erosions (P = 0.016). The inter-
observer agreement was slight for uncorrected sagittal tomography and moderate for corrected sagit-
tal tomography.
Conclusion: The accuracy of corrected sagittal tomography is significantly higher than that of uncor-
rected sagittal tomography. Therefore, corrected sagittal tomography seems to be a better mqdality in
detection of mandibular condyle erosions.
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Introduction

Erosions represent the early stages of degenerativesion! Population studies have estimated that 28 to
changes indicating that the temporomandibular 86% of adults experience occasional TMJ symp-
joint (TMJ) is unstable and alteration of bony joint toms and 5% of these adults have symptoms severe
surface is occurring leading to changes in occlu- enough to warrant seeking treatmérfthe treat-
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ment need for temporomandibular disorder in the parison with uncorrected sagittal tomography in
general adult population is substantial and varies the detection of mandibular condyle erosions be-
according to definition, criteria, and ag&taging cause corrected sagittal tomography is not pre-
osseous changes associated with osteoarthritis (described for detection of mandibular condyle ero-
generative joint disease) of the TMJ is potentially sions routinely.

useful in diagnosis of disease progreséiorhe

goal of radiographic examination is obtaining the Materialsand Methods

necessary diagnostic information without unneces- |n this experimental Ex-vivo study, ten dried human
sary patient expense or radiation exposure. The mandibles with normal condyles that had no erosive
most appropriate imaging procedures are those that|esjons on their surfaces and with normal morphol-
provide new information that will influence patient  oqy were chosen by simple sampling from Anatomy
care. Selection of an examination is influenced by pepartment of Isfahan University of Medical
many, sometimes competing factors. The decision gciences. The study was done during the years
should be made after considering the history and 2008-2009 in Department of oral Radiology, School
clinical findings, clinical diagnosis, cost of exami- ot pentistry, Isfahan University of Medical Sciences
nation, amount of radiation exposures and results 5 Torapinejad Dental Research Center. For taking

of prior examination, as well as treatment planning radiographs, Cranex Tome x-ray unit (Soredex, Fin-
and expected outcome. A variety of diseases affect land), operating at 57 KVP, 8 mA, 24 seconds for

the TMJ- Diagnosis of these conditions frequently dry mandible and Green Sensitized extra-oral films

_crannotc?e madrs er]'[h”dlnll((:al e]:cxg'rf?lnatl?ntaIBﬁe.f (PIMAX RTG-G Germany), and medium extra-
d(\;voerrfer;g?po'lr?t dascgqalasl;asg JDI :rr:r;rtsca?aerssor oral imaging screen (Kodak Lanex USA) were used.
9 've Jol ! ( ) cu ur- Tomograms were developed with an automatic pro-

face 'er03|ons'and osteophytestany d|agnos'§|c cessor (Protec, Optimax) using fresh developer and
Imaging techniques have been proposed to image fixer solutions (Champion, England). Dental im-

osteophytes and erosions. However, there does not ; . . .
phy ’ pression material was used to fix the mandible so

seem to be a general consensus as to which diag-that its occlusal surface was down by 10 dearees
nostic imaging technique should be the "gold stan- ! u u W wh by g

dard" in detecting these lesions in the TVBome (TMJ program for cranex.tome'). Repositioning O.f
reports favor the use of axially corrected sagittal mand|bl_e after each manipulation was p_ossmle_ N
tomography while others favor the use of OTis sequentially produced tomography by putting a sign
taken into account that magnetic resonance imag- 2Y @ marker on the mandible at the position of focal
ing (MRI) is an imperfect standard for diagnosing trough and horizontal light beams w_hen first tomo-
osteoarthrosi& There has been no single technique 9raPhy was done. Then, from each intact mandibu-
that provides accurate imaging of all anatomical lar condyle an uncorr_ected and a (_:orrected sagittal
aspects of TMJ compléxTomography is a radio- ~ tomogram were provided. For taking tomograms,
graphic technique that produces multiple thin im- We followed the manufacturer recommendation so
age slices, permitting visualization of the osseous that an inter-joint distance (IJD) scout film was tak-
structures essentially free of superimpositions of €n using the orientation program of cranex tome X-
Over|apping structures. Corrected tomography ray unit. It is used to determine the distance between

technique can provide multiple image slices at the condyles by taking posterior-anterior view of
right angle through joint, depicting true condylar both condyles. Then, IJD was measured and record-

position and revealing osseous changékhe lat- ed. The layer thickness was also determined accord-
eral tomographic images provide the best view of ing to the shape and size of condylar head on 1JD
the cortical outline of the mandibular condyle and Image. Then, uncorrected sagittal tomogram of each
fossa, as well as the position of the condyle within condyle was provided using the recorded 1JD and
the fossa and its range of translatory motioR. layer thickness. A number was given to each tomo-
Some reports favor the use of axially corrected gram. Type of the technique and whether it was tak-
sagittal tomography for detection of mandibular en from the right or the left condyle were recorded
condyle erosion§*** on a list in front of the tomogram number. For cor-
The aim of this study was to determine the ac- rected sagittal tomography, an angle scout film of
curacy of corrected sagittal tomography in com- each condyle was taken with orientation program of
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unit. This program provides four lateral exposure of Kappa statistics are commonly interpreted as 0 for
the condyle at the same centrally located position, poor agreement, 0 to 0.20 for slight agreement, 0.21
each at a different angle in one tomogranf (65°, to 0.40 for fair agreement, 0.41 to 0.60 for moderate

70°, and 78). We selected the desired angle that agreement, 0.61 to 0.80 for substantial agreement
best demonstrated the structural position and this and 0.81 to 1 for almost perfect agreent@n.dif-
angle was used for additional corrected tomogram ference ot = 0.05 was considered to be significant.
program. Using the IJD and suitable angle for cor-

rected sagittal program, the corrected image was Results

provided for each condyle and a number was given The data from the analyses of images are shown in
to each tomogram and the data was recorded. Then,Table 1. Sensitivity and specificity of the two tech-
by a high speed round bur (Jota AG Rotary instru- niques are shown in Table 2. The results of validity
ments,Rutni,Switzerland) of 2 mm diameter, we test represented by Youden's J index were 65% and
removed the cortical surface of condyle and made a 60% for the first and the second examiners, respec-
lesion with the same diameter at the center of supe-tively for corrected sagittal tomography technique.
rior aspect of each condylar head. With reposition- Validity was 15% and 45% for the first and the
ing of each mandible at their previous position, un- second examiners, respectively, in uncorrected sa-
corrected and corrected sagittal tomograms of each gittal tomography technique. The mean values of
condyle with simulated erosive lesions were pro- sensitivity, specificity, and validity are shown in
vided and the information was recorded in a list. Figure 1. For both examiners, the mean sensitivity
Eventually, 20 uncorrected and 20 corrected sagittal was 45% and the mean specificity was 85% and the
tomograms were provided before a simulated lesion mean validity was 30% in uncorrected sagittal to-
was made and 20 uncorrected and 20 corrected sa-mographic images. The mean sensitivity was 70%
gittal tomograms were provided after creation of and the mean specificity was 92.5% and the mean
simulated erosive lesion. Two oral specialists (one validity was 62.5% in corrected sagittal tomograph-
oral radiologist and one oral medicine specialist) ic images. The Wilcoxon test showed a statistically
with more than ten years of experience including significant difference between the uncorrected and
TMJ imaging evaluation evaluated all Images. Each the corrected sagittal tomography (P=0.016). Mean
observer was asked to record the presence or ab-validity was compared using proportion test; it
sence of erosion on the randomized order of these showed significant difference (P<0.01) between the
four series of tomograms on an answer sheet. Thetwo techniques. Kappa values for inter-observer
data based on the gold standards were inserted inagreement for the detection of mandibular condyle
SPSS. Sensitivity (the percent of true positive) and erosions are 0.05 for uncorrected sagittal tomogra-
specificity (the percent of true negative) of each phy technique and 0.529 for corrected sagittal to-
technique were determined for each examiner. Va- mography technique. These values show slight
lidity (sensitivity+specificity-100j° was also deter-  agreement for uncorrected sagittal tomography
mined. Wilcoxon paired test was applied to deter- technique and moderate agreement for corrected
mine accuracy of the two techniques. Cohen's kappa sagittal tomography technique between the two ex-
was used to determine the inter-observer agreement.aminers.

Table 1. Distribution of results (absolute values) of uncorrected and corrected sagittal tomography

Accuracy Uncorrected Uncorrected Corrected Corrected Gold
Tomography  Tomography Tomography Tomography Standard
Examiner 1 Examiner 2 Examiner 1 Examiner 2
True positive 8 10 15 13 20
False negative 12 10 5 7 -
True negative 15 19 18 19 20
False positive 5 1 2 1 -
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Table 2. Sensitivity, specificity and validity of uncorrected and corrected sagittal tomography in the identifica-
tion of mandibular condyle erosions

Accuracy uncorrected uncorrected Corrected Corrected
Tomography Tomography Tomography Tomography
Examiner 1 Examiner 2 Examiner 1 Examiner 2
Sensitivity 40% 50% 75% 65%
Specificity 75% 95% 90% 95%
Validity 15% 45% 65% 60%
100 - B Incorrected
90 - @ Corrected technique

wICTall Vvaiucy

Sensitivity Specificity Validity

Figure 1. Mean sensitivity, specificity, validity of uncorrected and corrected sagittal tomography for the detection of
mandibular condyle erosions.

_ _ of superior aspect of condyles, where most erosive
Discussion lesions are locateld.As shown in the tables, the
During our research, there were not enough skulls accuracy of uncorrected and corrected sagittal to-
available at Anatomy Department so we used mograms in the detection of mandibular condyle
mandibles as sample. Tomography is a radiograph- erosions showed significant statistical difference in
ic technique that produces multiple thin image this study. Wilcoxon test for the paired data
slices, permitting visualization of the osseous showed significant difference between the accura-
structures essentially free of super-impositions of cy of the two techniques. At last, the agreement
overlapping structures and we wanted to evaluate between the two examiners was determined using
erosive lesion on condyle not other components of Cohen's kappa which showed moderate difference
joint. Because we did not use any soft tissue equiv- between the two examiners for interpretation of
alent in this study, radiographic detail and contrast corrected sagittal tomograms and slight agreement
was increased compared to those images when softfor interpretation of uncorrected sagittal tomo-
tissue filters were uséd.Also, using a bur for grams. Rohlin et df evaluated the ability of axial-
making lesions produces more well-defined border ly corrected sagittal tomography to detect macros-
compared to those in clinical situation in which the copic changes. They specifically observed the
lesions are more diffusé.To eliminate the effect  axially corrected sagittal tomograms and axially
of lesions' size on proper assessment of erosive corrected frontal tomograms. Their study showed
lesion of concylé? we made all lesions using the that the majority of findings were obtained by
same bur and the lesions were made at the centeraxially corrected sagittal tomography.
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Tanimoto et af° also reported that axially cor-  nique is more accurate for detection of mandibular
rected frontal tomography added no further informa- condyle erosions and is a useful modality for imag-
tion to the axially corrected sagittal tomography. ing TMJ erosions.

Cholitgul et al** evaluated axially corrected sagittal Further studies can be done on human skull with
tomography (ACST) in detecting lesions of the TMJ soft tissue equivalent as gold standard.

using 30 autopsy specimens. Sensitivity and speci-
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