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ABSTRACT

Introduction: Panoramic radiograph is an image used by the dentist to maintain diagnosis in dentistry, for 
example, to evaluate teeth condition in mixed dentition period. There are two panoramic radiography 
techniques, which are conventional and digital (direct and indirect) method. This study was aimed to 
analyse the differences of panoramic radiograph image quality between the conventional and digital 
indirect method on mixed dentition radiograph. Methods: Thirty samples of conventional and indirect 
digital panoramic radiograph were randomly taken from the database according to inclusion criteria. The 
image quality of conventional radiograph was manually assessed by using illuminator box, while indirect 
digital radiographs was assessed directly using DBS Win 5.7.0 software (Durr Dental, Germany). The 
radiographs were divided into six zones: teeth area, nasal and sinus, mandible, TMJ, ramus-spine, and 
hyoid bone. The image quality assessment was performed in each area based on three criteria: anatomical 
coverage, density and contrast, and anatomical structure. Results: The Cronbach’s Alpha Intra-Class 
Correlation (ICC) inter and intraobserver agreement test of conventional and digital indirect methods on 
the aspect of anatomical, density and contrast coverage, and anatomic structure showed an excellent 
agreement. The independent sample t-test result showed significant difference (p < 0.05) between the 
conventional and indirect digital method in density and contrast as well as anatomical structure aspects, 
but not significantly different (p > 0.05) in the anatomical coverage aspect. Conclusion: Indirect digital 
panoramic radiograph shows better image quality as compared to conventional radiograph, especially in 
the anatomical structure aspect, density and contrast. There is no difference in the anatomical coverage 
aspect between conventional and indirect digital panoramic radiograph.
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INTRODUCTION

Panoramic radiography is a radiograph that 
produces a single image of the facial structure, 
including the maxillary and mandibular teeth 
and their supporting structures.1 Panoramic 
radiographs are often used to detect eruption 
patterns, evaluate impact teeth, evaluate trauma, 
check enlargement of lesions, detect disease and 
see jaw condition.2 The result of the image quality 
of the panoramic radiograph depends on the 
appropriate method.3

Panoramic radiography is divided into two 
methods: conventional panoramic radiography 
and digital panoramic radiography.4 Conventional 
panoramic radiography is a radiographic method 
that the process of printing the film is done 
manually. Digital panoramic radiography is a 
radiographic method whose image capture 
process does not use film. The film is replaced 
by an electrostatic device that sends images to 
the computer so it can be instantly visible on the 
monitor screen. Digital radiography is divided into 
two types: direct digital radiography using Charge 
Couple Device (CCD) or Complementary Metal 
Oxide Semiconductor (CMOS) and indirect digital 
radiography using a wireless network system such 
as Photostimulable Phosphor Plate (PSP).5,6 Digital 
panoramic radiograph image easily manipulated, 
easily stored and retrieved, perfectly duplicated 
and easy to use for communicating with children, 
but the image resolution is lower than that of 
conventional panoramic radiographs.7,8

Mixed teeth are a period in which decidual 
dentition and permanent dentition are encountered 
simultaneously at the age period of 6-12 years.9 
The use of panoramic radiographs in the mixed 
dentition period serves to evaluate the growth and 
development of teeth, early detection of dental 
anomalies, information of pathological conditions 
other than caries, and orthodontic treatment.7 

One example of constraints on the process of 
radiographic imaging with pediatric patients is 
an excessive fear of children that can sometimes 
affect the quality of the resulting image.10 
Appropriate radiographic methods in children 
can help the dentist to diagnose optimally.11 This 
study was aimed to analyse the differences in the 
panoramic radiograph image quality between the 

conventional method and digital indirect on mixed 
dentition period radiograph.

METHODS

This research was a comparative study with a 
sampling method using cross-sectional design 
type12, conducted in Dentomaxillofacial Radiology 
Installation of the Faculty of Dentistry Gadjah 
Mada University and patient’s medical record 
from Prof Soedomo Dental Hospital. The research 
sample was conventional panoramic radiograph 
stored in mixed dentition patients’ medical record 
from Prof Soedomo Dental Hospital and indirect 
digital panoramic radiographs that have been 
stored on the patients’ radiograph database in 
Dentomaxillofacial Radiology Installation. The 
sample size was 30 samples for each conventional 
panoramic radiograph and digital indirect. 
Selection of research samples based on inclusion 
criteria: patient at the age of 6-12 years in the 
mixed dentition period, without craniofacial 
disorders and meeting quality assurance quality 
standards including good density and contrast, 
and radiographic images did not appear reversed 
or flat.

Image quality assessment on mixed 
dentition was performed on six panoramic 
radiograph zone, i.e. dentition (zone 1), nose and 
maxillary sinuses (zone 2), body of mandible (zone 
3), temporomandibular joint (zone 4), ramus of 
mandible (zone 5), and hyoid bone (zone 6 ).

Assessment of the quality of conventional 
radiograph image was conducted directly by using 
illuminator box, digital indirect radiograph image 

Figure 1. Division of the panoramic radiograph zone: 
dentition (zone 1), nose and maxillary sinuses (zone 2), 
mandibles (zone 3), TMJ (zone 4), spina ramus (zone 5) 

and hyoid bone (zone 6).13
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quality evaluation was performed using software 
DBS Win 5.7.0, after the radiographs were being 
processed using high filter diagnostic. Radiograph 
image quality assessment was conducted in each 

zone with scoring on three aspects, which were 
anatomy, density and contrast coverage, and 
anatomical structure. Each aspect was assessed 
with a score range of 1 to 4, with the score of 1 

Table 1. Panoramic radiograph image quality score assessment13

Aspect Image score Description

Anatomy coverage

1 Anatomical coverage is not intact, can not be used for diagnosis

2 The coverage of anatomy is not intact, allowing for diagnosis

3 Full anatomical coverage, can be used for diagnosis

4 Full anatomical coverage, optimal for diagnosis

Density and contrast

1 Bad density, bad contrast

2 Density is bad, the contrast is pretty good

3 Good density and contrast

4 Density and contrast are excellent

Anatomical structure

1 The structure of anatomy is not obvious, can not be used for diagnosis

2 Details are visible in part, the diagnosis is uncertain

3 The visualised details are clearly visible only for small area, allowing for diagnosis

4 The details are visualised, optimally used for diagnosis

showing the most ineadequate image quality and 
score 4 indicating the best image quality (Table 
1).

Interobserver test was conducted by 
the writer and assistant of Dentomaksiofacial 
Radiology of UGM FKG with the same time at 10% 
of the total sample, and the sample was chosen 
randomly. The intraobserver test was performed 
by the author twice with a period of 1 week at 
10% of the total sample size, and the sample 
was randomly selected. The reliability test used 
in the inter and intraobserver agreement test is 
Cronbach’s alpha intra-class correlation (ICC) test.

Statistical tests were performed using 
SPSS devices. Intertest results and intraobserver 
agreement using Cronbach’s alpha intra-class 
correlation (ICC) test. All measured data were 
checked using the Shapiro-Wilk test (Table 3) to 
see whether the data was normally distributed or 
not. If the data was normally distributed, then the 
different test would be performed using parametric 

statistical analysis of independent sample t-test. 
If the data was not normally distributed, then the 
non-parametric test would be tested by Mann-
Whitney U-test.

RESULTS

Comparative research on the assessment of 
panoramic radiograph image quality between 
conventional and digital indirect methods at UGM 
Soedomo Dental Hospital on dental radiographs 
of mixed tooth patients was performed on 30 
subjects meeting the inclusion and exclusion 
criteria. Table 2 shows the results of Cronbach’s 
Alpha Intra-Class Correlation (ICC) inter and 
intraobserver agreement test of conventional and 
digital indirect methods respectively on the aspect 
of anatomical, density and contrast coverage, and 
anatomic structure showing excellent agreement. 

Figure 2 shows that the average panoramic 
radiograph image quality on all aspects of indirect 

Table 2. Interobserver agreement test results and intraobserver agreement test

Method Aspect Interobserver agreement Intraobserver agreement

Convensional Anatomy coverage 0.940 0.973

Density and contrast 0.987 0.885

Anatomical structure 0.952 0.857

Indirect digital Anatomy coverage 0.940 0.857

Density and contrast 0.987 0.989

Anatomical structure 0.952 0.987
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Table 4. Results of image quality assessment and independent sample t-test between conventional and digital indirect 
methods on mixed tooth period patients’ radiograph

Aspect of image quality assessment Mean ±SD conventional Mean ± SD indirect digital Sig. 

Anatomy coverage 3.434 ± 0.053 3.447 ± 0.038 0.496

Density and contrast 2.816 ± 0.017 3.217 ± 0.025 0.001 (*)

Anatomical structure 2.796 ± 0.020 3.370 ± 0.034 0.002 (*)

Notes: Sig. (p) = Significance; *=  significant

Anatomy coverage             Density and contrast              Anatomical structure

Average value

Indirect digital Conventional
4

3.5

3

2.5

2

1.5

1

0.5

0

Figure 2. The average panoramic radiograph image quality assessment between conventional and digital indirect methods 
on mixed tooth period patients’ radiograph

digital method was higher than conventional 
methods.

Table 3. Results of the Shapiro-Wilk test of panoramic radiograph image quality assessment between conventional and 
digital indirect methods on mixed tooth period patients’ radiograph

Shapiro-Wilk Test

Conventional (Sig.) Indirect digital (Sig.)

Anatomy coverage 0.665 0.280

Density and contrast 0.552 0.201

Anatomical structure 0.327 0.289

Mean 0.514 0.256

Notes: Sig. (p) = Significance

Based on data presented Table 3, it was 
known that the results of normality test of each 

method in all aspects obtaining a significant 
value (p > 0.05), which means the results of 
the quality assessment of panoramic radiograph 
images between conventional and indirect digital 
methods on the mixed tooth period patients’ 
radiograph was normally distributed . 

Table 4 shows that the parametric results 
of independent sample t-test obtaining an 
insignificant value (p > 0.05) on the aspect of 
anatomy coverage and obtaining significant value 
(p < 0.05) in the aspect of density and contrast 
and anatomical structure. These results mean 

that there was no significant difference in the 
aspect of anatomical coverage, while there were 
significant differences in the aspects of density and 
contrast and the anatomical structure between 
conventional and digital indirect methods on the 
mixed tooth period patients’ radiograph.

DISCUSSION

Based on the research results listed in Table 2, 
the interobserver agreement and intraobserver 
agreement tests showed consistent and reliable 
results, thus, the research can be continued. 
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Interobserver agreement and intraobserver 
agreement test results were high because 
previously, the perception equation was conducted  
between assistant lecturer and researcher to reach 
agreement desired to minimised the error. This 
agreement was following the theory of Mudjosemedi 
et al.14, which stated that to obtain consistent and 
reliable data require interobserver agreement 
test stage and intraobserver agreement. Because 
of the interobserver and intraobserver have the 
consistency result so the data have highly reliability 
to be analysed. The data were then analysed 
using an independent sample t-test after all of 
the data showed the normal distribution (Table 3).  

The result of independent test sample t-test 
showed no significant difference in the aspect of 
anatomical coverage because the x-ray machine 
used in the conventional and digital indirect 
method was the same machine, which was Yoshida 
Panoura X-ray machine (Yoshida Dental Mfg. Co., 
Ltd., Japan). Thus each method gets exposure 
with a relatively equal exposure dose of 70-80 
kVp, 8-10 mA and 13-15 s. Another factor that led 
to differences in results obtained in this study with 
other research was the manipulation of indirect 
digital radiographic images (Table 4).

Result of the statistical test of image 
quality assessment on density and contrast aspect 
and anatomical structure showed there were 
significant differences (Table 4.). The results may 
be related to indirect digital radiographs using 
a high diagnostic filter so that the density and 
contrast can be adjusted to the research needs, 
and small anatomical structures can be seen 
more clearly. Da Silva et al.15 stated that indirect 
digital radiography was conventional radiography 
recorded by a video camera or scanner and 
converted into digital format in a computer 
through a software program so the result could 
be adjusted. This result was also following the 
theory by Sabarudinet al.13 and Parissis et al.16, 
which suggested that digital panoramic images on 
a computer screen can be changed using custom 
filter, so that the manipulated digital indirect 
radiograph image is capable of producing better 
image resolution. It could be suggested that 
radiographic image quality between conventional 
and digital methods are different significantly. 

The poor quality of the radiograph 
image will affect the diagnosis and treatment 

plan, requiring good image quality to support 
the correct and accurate dentist diagnosis. 
Another factor that may affect the quality of 
the panoramic radiograph image is the quality 
of x-ray equipment.5,17 Radiographic capabilities 
may be a factor that may affect the quality of the 
panoramic radiograph image.18

Panoramic radiographs of mixed tooth 
periods can be used to assist dentists in diagnosing 
childhood disorders. Bekiroglu et al.19 stated that 
panoramic radiographs on mixed tooth period 
patients’ radiograph may help dentists to diagnose 
early childhood dental pathology and anomalies, 
resulting in a better prognosis.15 Panoramic 
radiography has a relatively low dose that is 
suitable for use in pediatric period patients mixed 
teeth.16 Panoramic radiographic image quality of 
conventional methods is comparable to panoramic 
radiographic images of digital methods when used 
to evaluate the condition of third molar teeth.16 

Conventional radiographs of conventional methods 
are superior to digital methods in all aspects 
of comparison (enamel, dentin and root canal 
filling) except for the clarity of apical pathology 
conditions.20

 
CONCLUSION

There are differences in the aspects of density 
and contrast, and anatomical structure of the 
results of the panoramic radiograph image quality 
assessment between conventional and digital 
indirect methods on mixed tooth period patients’ 
radiograph.
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