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Abstract

Original Article

Introduction

Panoramic radiograph is a valuable tool used in the field of 
dentistry for the diagnosis and treatment planning of various 
oral and dental problems. However, various studies have shown 
that a considerable number of these panoramic radiographs 
obtained are of marginal or nondiagnostic quality.[1‑3] 
Low‑quality radiographs can lead to misinterpretation, resulting 
in incorrect diagnosis and treatment planning.[4] As a result, 
these radiographs have to be repeated for no inherent limitation 
of the equipment but rather the result of lack of operator skill 
and errors made during patient preparation and positioning. 
As the use of digital processing techniques has minimized 
the processing errors, special attention must be given on 
operator training on patient preparation and positioning for 
a good‑quality radiographic image.[5] Good‑quality dental 
panoramic radiograph not only prevents any misinterpretation 
causing incorrect diagnosis and treatment planning but also 
maximizes the benefits to the patient by minimizing the radiation 
exposure and the financial cost.[6] Radiation exposure due to 

the repetition of panoramic radiograph has been associated 
with an increased risk of inducing cancer.[7,8] For this reason, 
it is imperative to periodically assess the quality of panoramic 
radiographs and to evaluate common errors relating to patient 
preparation and positioning in order to prevent developing 
faulty panoramic radiograph and the subsequent complications 
associated with it. When the literature was review, no such study 
has been done in Iraq to assess common patient positioning and 
preparation errors on dental panoramic radiographs.

Materials and Methods

For this study, pretreatment digital panoramic radiographs 
of 1000  patients were randomly selected from the 
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database of the department of oral and maxillofacial 
radiology, taken between September 2018 and June 2019. 
All projections were made with the same radiographic 
equipment  (NewTom Giano, CEFLA s.c., Imola, Italy), 
according to the manufacturer’s instructions and processed 
digitally. Radiographs were evaluated by a single examiner, 
and the frequency of errors was recorded according to 
the criteria summarized in Table  1. A  three‑point quality 
scale by the National Radiological Protection Board 
was also used by the examiner to rate the quality of each 
radiograph [Table 2]. Intraexaminer reliability was tested 
by re‑examining random panoramic radiographic images a 
month after initial assessment to ensure the consistency of 
radiographic evaluation. The results were presented using 
descriptive statistics. Data tabulation and analysis was done 
using the Statistical Package for the Social Sciences 25 
software (SPSS Inc., Chicago, IL, USA).

Results

Out of the total 1000 randomly selected panoramic 
radiographs, 224  (22.4.0%) radiographs had no errors, 
whereas 776  (77.6%) radiographs showed one or more 
patient preparation and positioning errors. The most 
common preparation and positioning errors observed in 
the radiographs were failure to position the tongue against 
the palate (69.5%). The least common error observed was 
patient movement during exposure (0.4%). Figure 1 shows 
the frequency distribution of common errors observed in the 
sample studied.

Only 224 radiographs showed no errors in preparation and 
positioning during exposure, and hence, they were classified as 
excellent quality radiographs based on the subjective quality 
rating system.[7] Six hundred and sixty‑four radiographs 
were diagnostically acceptable quality as the errors did not 
detract from the diagnostic utility of the radiograph. The 
remaining 132 radiographs were diagnostically unacceptable 
as they affected the diagnostic interpretation of the 
radiograph [Figure 2].

Discussion

Panoramic dental radiographs have long been one of the 
most common modalities of radiographic investigation for 
imaging dental structures among dentists due to their many 
advantages.[9,10] It provides a wider field of view of both dental 
arches and large number of anatomical structures such as the 
maxillary sinuses, the temporomandibular joint, and the hyoid 
bone.[11,12]

Radiographic errors are a common occurrence when relating to 
panoramic dental radiography. This can be due to processing 
errors or relating to patient preparation and positioning errors. 
However, since the incidence of processing errors has largely 
been minimized by the use of digital processing techniques, the 
operator must pay special attention on patient preparation and 
positioning for a panoramic radiograph free from these errors. 
Errors in radiographic image result in reduced diagnostic 
benefits requiring repeated patient exposure to unnecessary 
ionizing radiations when the radiographic investigation is 

Table 1: Summary of common preparation and positioning errors in dental panoramic radiograph

Errors Criteria

Patient preparation error
Patient wearing earrings, hairpin, jewelry, or prosthetic or 
orthodontic appliances

Appearance of artifact shadow of the offending object on radiograph

Patient positioning error
Patient positioned far backward Upper and lower anterior teeth appear magnified and out of focus
Patient positioned too forward Upper and lower anterior teeth appear narrow and fuzzy

Spine superimposed on the ramus area
Premolars severely overlapped

Patient’s chin raised too high Flat or reverse occlusal plane
The mandible is broad and flat
Increased intercondylar distance
Magnified and out of focus anterior teeth

Patient’s chin tipped too low Excessive curvature of the occlusal plane (smile line)
The mandible is V shaped
Decreased intercondylar distance
Narrow and out of focus anterior teeth

Patient movement during radiation exposure Blurring and distortion of the part of the image produced at the time of the movement
The neck of the patient not in an erect position Ghost image of the cervical vertebra producing white opacity in the anterior region
Failure to position the tongue against the palate Radiolucency between the palate and the dorsum of the tongue

Root apices of the maxillary teeth are obscured
The head of the patient twisted/ rotated Structures away from the film are magnified and closest to the film are minified

Posterior teeth are wide on one side and narrow on the other
Height and width of condyles are not normal
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repeated.[5,6] Hence, it becomes of utmost importance that 
we study the incidence of the various patient preparation 
and positioning errors that can occur in panoramic dental 
radiography. This can help in better training of the operators 
to prevent such errors from occurring. However, despite all 
the efforts, some errors are inevitable due to patient factors 
such as physical status and inability to comply with the 
instructions while taking radiograph. Dental professionals, 
while interpreting these radiographs, must be aware of all 
these inevitable errors and account for the changes to the best 
of their experience and clinical expertise.[6]

In the present study, 77.6% of the panoramic radiographs 
had one or more radiographic errors relating to patient 
preparation and position. This can be comparable to the studies 
done by Dhillon et al. and Khan et al. where the incidence 
of radiographic errors was 89% and 79%, respectively.[5,6] 
Failure to position the tongue against the palate during the 
radiographic exposure remains the most common positioning 
error with incidence of 69.5% in this study. This continues to 
be an issue as pointed out by other studies as to the lack of 
patient understanding of the tongue position during panoramic 
radiography.[5,6,13‑15] This may be attributed to the inability 
of the operator to properly communicate the importance 
of the tongue position to the patient or may be a result of 
patient’s inability to follow the operator’s instruction. Hence, 
it might be better for the operator to physically demonstrate 
to the patient the proper positioning of the tongue before 
radiographic exposure.

The neck of the patient not being erect was the second most 
common patient positioning error at 52.1%, which was 
significantly higher than other studies.[5,6] This may be related 
to the ergonomics of the radiographic equipment which may 

be causing the patient to have a natural tendency to slump 
down his neck while holding the handles of the machine. 
To avoid this error, before taking a radiograph, the operator 
should make sure that the patient’s neck is extended with 
erect back and spine.

In this study, backward positioning error (35.6%) seemed to 
be more prevalent than forward positioning (28.9%). Other 
studies also had showed that backward positioning error was 
more common when compared to the forward positioning of 
the patient, but the incidence of these errors seems to be lower 
as compared to the present study.[5,6,13] In relation to the chin 
position, more errors were seen with the patient’s chin raised 
too high  (27.1%) than the chin being tipped low  (15.6%). 
This can be an overcompensation that patients tend to do 
when instructed to stay upright during radiographic exposure. 
Hence, the operator should also observe the chin position 
when the patient is told to keep the neck extended with erect 
back and spine. In many instances, multiple errors occurred in 
one image; this could be due to spending inadequate time for 
patient preparation and positioning. This could be attributed 
to insufficient time spent on instruction and supervision of 
patient preparation and positioning.

In order to maximize the diagnostic value of every radiograph, 
the National Radiological Protection Board (United Kingdom)[7] 
had proposed a three‑point quality scale including excellent, 
diagnostically acceptable, and unacceptable radiographs. In 
the present study, 22.4% of the radiographs were of excellent 
quality and 66.4% were of acceptable quality thereby being 
of diagnostic value. Nearly 13.2% of the radiographs were of 

Figure 1: Frequency of distribution of common patient preparation and 
positioning errors observed in the studied sample

Table 2: Subjective quality rating of radiographs by national radiological protection board

Rating Quality Basis
1 Excellent No errors of patient preparation, exposure, positioning, processing, or film handling
2 Diagnostically acceptable Some errors of patient preparation, exposure, positioning, processing, or film handling, but which do not 

detract from the diagnostic utility of the radiograph
3 Unacceptable Errors of patient preparation, exposure, positioning, processing, or film handling, which render the radiograph 

diagnostically unacceptable

Figure 2: Subjective quality rating of radiographs in the studied sample
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unacceptable quality. According to the National Radiological 
Protection Board (United Kingdom),[7] the basic standard was 
that the percentage of “unacceptable” radiographs should not 
exceed 10%. If the current sample was a representative one, 
then this standard would be a challenge for most operators and 
a deeper look at the education and training of operators must 
be done. With this the recommended targets are attainable as in 
this study, only 13.2% of the radiographs were diagnostically 
unacceptable, which fell below the results of studies conducted 
by Dhillon et al.[5] (24.9%), Brezden and Brooks[1] (18.2%), 
and Rushton et al.[3] (33%).

Conclusion

In conclusion, the value of any diagnostic investigation 
depends on the proper understanding of the indications 
and limitations it has. In panoramic radiography, there are 
numerous operator and patient factors, which can reduce 
the diagnostic quality of the radiographs. Foremost among 
these factors is the operator’s understanding of proper patient 
preparation and positioning factors. The dentist should be 
aware of the quality of panoramic radiographs, ensuring that 
they are free of errors. In light of these findings in this study, 
it seemed that operator understanding of the importance of 
patient preparation and positioning, better communication 
with the patient, and spending time in patient positioning 
could decrease the incidence of these errors and help produce 
excellent quality diagnostic radiographs.
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