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Introduction

Panoramic radiographs or Ortho Pantomo Gram (OPG) are the 
most commonly used radiographs for imaging dental structures 
among dentists due to their various advantages. It provides an 
overview of  both the dental arches and a view of  a large num-
ber of  related anatomical structures such as maxillary sinuses, the 
temporomandibular joint and the hyoid bone. The procedure of  
image acquisition is simple and is also meant for patients whose 
mouth opening is limited. As the panoramic radiograph provides 
an overall picture of  the mandible and the maxillofacial region 
there is a slight compromise in the level of  detail of  the dental 
and related anatomic structures when compared with an intraoral 

radiograph [1]. 

The patient is positioned with their spine straight and by holding 
the handles present in the machine. The patient brings their feet 
slightly forward and keeps their neck upright, this is referred to 
as the ‘ski’ position by some authors. The patient bite on the bite 
peg by bringing their upper and lower incisors edge to edge. The 
head is restrained using temple supports in the machine and using 
the light beam as a positioning guide for orienting the mid sagit-
tal plane and the Frankfort plane. The patient is advised to keep 
their tongue against the palate [2]. This proper positioning of  the 
patient is paramount since this ensures the patient’s jaws and max-
illofacial region are placed in the focal trough region. The struc-
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A panoramic radiograph provides an overview of  both dental arches and closely related anatomical structures. Panoramic radio-
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tures lying inside the focal trough are clearly imaged and those 
structures lying in front or in the back of  the focal trough are 
blurred out. This is the importance of  proper patient positioning.

The panoramic image is prone for errors that occur during patient 
positioning. It may contain reflections of  various structures and 
shadows of  soft tissues and anatomical air spaces. The dental pro-
fessional must have knowledge about these common positioning 
errors in order to efficiently interpret the radiograph. Objects like 
spectacles, neck chains, earrings and dentures must be removed 
before exposure. The tongue positioning if  not proper can lead 
to radiolucent artifacts above the maxillary teeth. The errors that 
happen during a panoramic exposure hinder the radiographic de-
tails of  the pathology which leads to diagnostic errors. The quality 
of  any radiograph depends on proper positioning of  the patient 
and accurate technique in order to have an image of  an acceptable 
diagnostic quality [3]. 

Previously our team has conducted numerous studies which in-
clude in vitro studies [4], review [5], case report, survey [6], micro-
scopic studies [7] and clinical trial [8-18]. Now we are focussing 
on epidemiological studies, Hence the aim of  the present study 
was to determine the prevalence of  common patient position-
ing errors in digital panoramic radiographs in patients visiting a 
private dental college. While searching the literature it was found 
that studies associating gender with patient positioning errors 
were not done and only one study has been performed to find the 
association of  age with radiographic errors, hence, the present 
study also attempted to find the association of  gender and age 
with patient positioning errors.

Materials and Methods

Study design

This is a retrospective study conducted in a private dental insti-
tution. The panoramic radiographs were reviewed for different 
types of  patient positioning errors by a trained examiner. The ad-
vantage of  conducting the study in an institutional set up provides 
easy access to patient records. From the archives of  dental radiol-
ogy of  the institution, the OPGs of  1000 patients were examined. 
A wide age range is selected for the study. The institutional ethical 
committee provided approval for the study (SDC/SIHEC/2020/
DIASDATA/0619-0320).

Inclusion criteria

1. OPGs with patient positioning errors
2. Patients from < 20 years to 50 years of  age

Exclusion criteria

1. Incomplete patient data
2. Duplicate patient data
3. OPG with other types of  errors

The following patient positioning errors were assessed,

1. Spinal ghosting shadows - occurs due to flexion of  the neck
2. Excessive forward positioning - the incisors appear narrowed
3. Excessive backward positioning - the image looks magnified, 

widened and anterior teeth are out of  focus
4. Tongue positioning error - causes a radiolucent band across 
the film
5. Horizontal error - occurs due to patient turning their head dur-
ing an exposure
6. Chin tipped up (grumpy face error) - occurs due to distorted 
occlusal plane
7. Chin tipped down (smiley face error) - occurs due to out of  
focus upper incisors and distorted occlusal plane
8. Patient movement errors - occurs when the patient is not in-
structed to stay still during the exposure

Sampling 

A total of  1000 OPGs of  patients were examined to find out 
the prevalence of  patient positioning errors. Convenient sampling 
method was used to select the OPGs for the study and they were 
chosen randomly. The data obtained from the radiographs were 
cross verified with the case records of  the patients. 

Data collection

All the data after thorough checking for duplicates, incomplete 
entries and cross verification with case records were entered in 
Microsoft excel spreadsheet in order to organise the data. The 
variables obtained from the data included age, gender, presence 
and absence of  radiographic error and the type of  patient posi-
tioning error. Here the age, gender are the independent variables 
and the types of  patient positioning error is the dependent vari-
able.

Statistics

The statistical analysis of  the obtained data was performed by the 
SPSS software version 23.0. The data from the excel spreadsheet 
was transferred to SPSS software for analysis. Chi square tests 
were employed in order to find the association between different 
variables. The p value less than 5% was considered statistically 
significant. The final results are presented in the form of  graphs 
and tables for further interpretation and discussion.

Results and Discussion

Out of  1000 OPGs examined for the various patient positioning 
errors 31.8% had patient positioning errors and 68.2% had no 
errors. Among the various positioning errors, horizontal errors 
were the highest and was at 7.3% followed by patient movement 
error which was 6.4% and tongue positioning error at 6.2%. Study 
by Schiff  T et al., [19] revealed that out of  the 1000 OPGs 20.3% 
were error free, the positioning errors were 98.1%, head turned 
error was 6.9%, tongue not raised was 25.7% and patient move-
ment error was 3%. All these observations were in contrast to 
the present study. This might be due to the differences in the 
sample characteristics. Study done by Kaviani F et al., [20] found 
that patient positioning errors were the most common and were 
at 78% and among that head rotation errors were found to be 
the maximum (39.5%) and the least was patient movement dur-
ing exposure (2.4%). Choi BR et al., [21] also found that patient 
positioning errors to be 139 in number and it is the maximum in 
their study. The study by Dhillon M et al., [22] found that failure 
to position tongue against palate to be the maximum and was at 
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55.7% followed by slumped position at 35% and patient posi-
tioned backward at 30%.

The distribution of  the positioning error among the males and 
females were studied. Males had 16% and females had 15.8% 
positioning errors [figure 1]. The association between the gender 
and presence and absence of  positioning errors was found to be 
statistically not significant (Chi-square value=0.486; p=0.486; p > 
0.05). The difference between the genders for positioning errors 
was negligible. This observation was in accordance to the study 
done by Belgin CA et al., [23] who also found that there was no 
significant correlation between gender and panoramic radiograph 
errors (p > 0.05).

The distribution of  the various types of  positioning errors among 
the males and females were studied. ‘No error’ in the OPG were 
seen the highest in both genders. This was followed by horizon-
tal errors, where males had 3.7% and females had 3.6% of  hori-
zontal errors the differences between the genders were negligible 
[figure 2]. This was followed by patient movement errors which 
was prevalent in males and was at 3.3%.The association between 
gender and types of  positioning errors were found to be statisti-
cally not significant (Chi-square value= 1.432; p=0.994; p > 0.05). 
This is again in support of  the study done by Belgin CA et al (23) 
where no significant correlation was found between gender and 
radiographic errors.

The distribution of  the positioning errors among the different 
age groups were studied. Positioning errors were present highest 
in the age group of  less than 20 years and was 22.3% followed 
by 21 - 30 years at 8%, 41 - 50 years at 0.9% and 31 - 40 years 
at 0.6% [figure 3]. The association between age and positioning 
errors was found to be statistically significant (Chi-square value= 
48.127; p=0.000; p < 0.05). In our literature search the only study 
done by Belgin CA et al (23) found the association between age 
and radiographic errors and it was found that the association be-
tween the variables was statistically significant (p < 0.05). It was 
stated that the rate of  the radiographic errors increased signifi-
cantly with increasing patient age. The errors were mostly seen in 
the age group > 56 years. The association between the variables 

is in accordance with the present study but the observations are 
in contrast with the present study since the errors were mostly 
seen in the younger age groups. This difference may be due to the 
sample size and ethnicity of  the population.

The distribution of  the various types of  positioning errors among 
the different age groups were studied. Horizontal error had the 
highest occurrence and is more prevalent in the age group < 
20 years and was at 71.2%. This was followed by patient move-
ment error which was also prevalent in the < 20 years age group 
and was at 65.6%. The age group 21 - 30 was affected next with 
horizontal error at 26% and patient movement error at 31.3% 
[table 1]. The association between age and type of  positioning 
errors were found to be statistically significant (Chi-square value= 
95.496; p=0.000; p < 0.05). Belgin et al., [23] found that the asso-
ciation between type of  error and age were statistically significant 
(p < 0.05) and slumped position and patient movement errors 
were common in > 56 years and patient positioned forward error 
was more common in 19 - 24 years and 36 - 45 years. The associa-
tion between the variables is in accordance with the present study 
but the observations are in contrast to the present study since it 
was the horizontal error and patient movement which was com-
monly occurring in the age groups < 20 years and 21 - 30 years. 
Again sample size and other characteristics of  the sample might 
have led to this difference.

The present study has some limitations, the sample sizes were 
relatively small and all images have been evaluated by a single ex-
aminer. Studies with a larger sample, having more than one exam-
iner to evaluate the radiographs, assessment of  parameters such 
as diagnostic quality and errors due to patient preparation and 
technical errors can be included in the future.

Conclusion

The present study reveals that a considerably high amount of  po-
sitioning errors was present in the sample. Among the various 
positioning errors, horizontal errors were the highest followed 
by patient movement errors and tongue positioning errors. No 
significant association was seen between gender and positioning 

Figure 1. Bar graph depicts the association between the gender and the presence (blue) and absence (orange) of  position-
ing error. X axis represents the gender and Y axis represents the total number of  OPG (Ortho Pantomo Gram). Chi square 
analysis reveals that the association between the variables is not statistically significant (Chi-square value=0.486; p=0.486; p 

> 0.05). A slight male predilection was seen for the presence of  positioning errors but the difference was negligible com-
pared to females.
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Figure 2. Bar graph  depicts the association between the gender (male - blue, female - purple) and types of  positioning 
errors. X axis represents the total number of  OPG and the Y axis represents the types of  positioning error for males and 

females with different types of  positioning errors. Chi square analysis reveals that the association between the variables is 
statistically not significant (Chi-square value= 1.432; p=0.994; p > 0.05). ‘No error’ in OPG were seen highest in males and 
females. This was followed by horizontal errors being the most common error and almost equally distributed in males and 

females.

Figure 3. Bar graph depicts the association between age groups and presence (blue) and absence (orange) of  positioning 
error. The X axis represents the age groups and Y axis represents the total number of  OPG with the presence or absence 
of  positioning error. Chi square analysis reveals that the association between the variables is statistically significant (Chi-
square value= 48.127;  p=0.000; p < 0.05). Positioning errors were present highest in the age group of  less than 20 years 

followed by 21 - 30 years, 41 - 50 years and 31 - 40 years.

Table 1. Depicts the association between age groups and type of  positioning error. Chi square analysis reveals that the association be-
tween the variables is statistically significant (Chi-square value= 95.496;  p=0.000; p < 0.05). Horizontal error has the highest occurrence 

and is more prevalent in the age group < 20 years. This was followed by patient movement error which was also prevalent in the < 20 
years age group.

Types of  positioning errors
Age 

groups (in 
years)

No error Chin 
tipped 
down

Chin 
tipped up

Excessive 
backward 
position-

ing

Excessive 
forward 
position-

ing

Horizon-
tal error

Patient 
move-
ment 
errors

Spinal 
ghosting 
shadow

Tongue 
position-
ing error

Total

< 20 370 
(54.3%)

20 
(83.3%)

10 
(58.8%)

12 
(66.7%)

16 (80%) 52 
(71.2%)

42 
(65.6%)

24 
(60.0%)

47 
(75.8%)

593 
(59.3%)

21 - 30 281 
(41.2%)

4 (16.7%) 4 (23.5%) 5 (27.8%) 3 (15%) 19 
(26.0%)

20 
(31.3%)

15 
(37.5%)

10 
(16.1%)

361 
(36.1%)

31 - 40 31 (4.5%) 0 (0%) 2 (11.8%) 1 (5.6%) 0 (0%) 2 (2.7%) 1 (1.6%) 0 (0%) 0 (0%) 37 (3.7%)
41 - 50 0 (0%) 0 (0%) 1 (5.9%) 0 (0%) 1 (5%) 0 (0%) 1 (1.6%) 1 (2.5%) 5 (8.1%) 9 (0.9%)
Total 682 

(100%)
24 (100%) 17 (100%) 18 (100%) 20 (100%) 73 (100%) 64 (100%) 40 (100%) 62 (100%) 1000 

(100%)
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errors whereas a significant association was present between age 
and various positioning errors. These errors can make the radio-
graph diagnostically unacceptable. Hence measures must be taken 
to avoid these errors happening during a panoramic exposure es-
pecially in the younger age group of  patients as the present study 
showed errors to be present more in < 20 and 21 - 30 age groups.
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