
INTRODUCTION

anoramic radiography or orthopantomogram (OPG)
is a dental radiograph that captures the maxillofacial
region in a single image. This radiograph allows a

quick assessment of the dental arches for tooth-related
problems, fractures, cysts and tumors.1 The anatomical
landmarks clearly visible in the OPG include the nasal bone,
maxillary sinus, maxillary bone, mandible, styloid process,
temporomandibular joint, alveolar bone, and cervical
vertebrae.2

Studies have shown that variations in the anatomical
landmarks exist between populations. For example, the
length of styloid process can from range between 20 to 32
mm, variations are noted in different races, gender, age
groups, and even within the same individual. Similarly,
changes in the shape of coronoid and condylar processes of
the mandible, and location of inferior alveolar canal and
mental foramen have also been documented.3-11 The
importance of these variations is predicated on the fact that
although they anatomically differ from the perceived
traditional presentation, they usually do not require therapeutic
intervention. They can, however, present diagnostic dilemma
for the untrained eye or may cause symptoms. The
asymptomatic nature of these findings remains the reason
they are undetected and revealed incidentally on radiographs
taken for other ailments.5,11 Although literature is available
from other countries, documentation of radiographic changes
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OBJECTIVES: Orthopantomogram (OPG) is a dental radiograph that captures the maxillofacial region in a single image for
quick assessment of the dental arches and their surrounding structures. It can be used for treatment planning and analysis of
jaw-related pathologies. Prior studies have demonstrated geographical variations in radiographic anomalies and pathologies,
our purpose was to establish baseline statistics for the Pakistani population, so the Pakistani dentists are able to distinguish
between anomalies and pathologies and provide appropriate care when needed.
METHODOLOGY: A cross-sectional study design was used to analyze de-identified 2411 OPGs taken for routine dental care
at the dental clinics of Riphah International University. These were broadly classified according to site. Data was documented
on SPSS version 22 and presented as frequencies.
RESULTS: From a total of 2,411 OPGs, 2326 met the inclusion criteria. The mean age of the patients was 29.06±17.99 years.
Our findings included pneumatization of the maxillary sinus in 9.8%, pathological findings in the sinus in 3.9%, deflected nasal
septum in 7.5%, alveolar bone loss in 32.7%, elongated styloid process in 12.1%, pathological finding associated with maxillary
bone in 1.4% and mandibular bone in 2.1%.
CONCLUSIONS: Our results were somewhat unique when compared with studies from other geographical locations. We
established baseline statistics about the common anomalies and abnormalities noted in dental radiographs for the Pakistani
population.
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in the Pakistani population is insufficient.
The purpose of this investigation was to determine the

prevalence of anomalies and pathologies on OPGs taken for
routine dental care at a dental teaching hospital. Our results
will be important in establishing baseline statistics for the
Pakistani population and familiarize Pakistani dentists with
common radiographic changes. They will also be able to
identify pathological entities that require medical attention.

METHODOLOGY

This study was approved by the Ethical Review Board
at Riphah International University, Islamic International
Dental College (IIDC/IRC/2020/06/04).

A retrospective, cross-sectional study was designed to
evaluate OPGs. OPGs taken for routine dental care from
February 2018 to April 2019 at Islamic International Dental
Hospital were conveniently sampled. Visually clear images
distinctly exhibiting all required anatomical landmarks were
included for evaluation. All blurred, over exposed,
underexposed images were excluded from the sample. Patient
identifiers were removed before dissemination of information.

The landmarks were categorized under alveolar bone,
mandible, maxilla, styloid process, maxillary sinus, nasal
bones, inferior alveolar canal and condyle. Record of all
radio-opaque and radiolucent changes was made. Alveolar
bone loss was noted. Any significant change in shape and
size of the structures was also highlighted.  The position
and displacement of the condyle, if any, were recorded.
Elongation of styloid process and maxillary sinus lining was
also noted.

The entire data set was analyzed by three dental students
independently and verified by a radiologist. All anomalies
and abnormalities identified on OPGs were recorded and
analyzed using Statistical Packages for Social Sciences
version 22. Data analysis was done by calculating frequencies
and percentages for all anomalous and pathologic findings.
These were represented in the form of tables, charts or
graphs.

RESULTS

Out of total 2,411 radiographs taken, 2,326 records
satisfied the inclusion criteria. Of these 955 subjects were
male (41.1%) and 1371 were female (58.9%). Patients were
aged between 3-93 years with mean age of 29.06±17.79
years.

MAXILLARY SINUS

Nine hundred and thirteen (36%) OPGs were found to

be normal with no anomalous or pathologic findings.
Abnormal findings were noted in 1,498 (64%) from 2,326
radiographs. These included:

.   Excess pneumatization of the maxillary sinus (MSP)
          was seen in 228 (9.8%) bilaterally. Unilaterally the
          MSP on the left side only was seen in 59(2.5%) and
           on theright side in 25 OPGs (1.1%).

.   Radiopacities were noted in 64 (2.7%) OPGs, this
         included 38 (1.6%) in the left sinus and 29 on the
           right (1.2%).

.   Corticated radiolucencies and radiopacities were seen
    in 29 (1.2%) OPGs, 17 (0.7%) on the left and 15
          (0.6%) on the right.

.   Fractures of the sinus were seen on 2 radiographs.

.   For a total of 6 (0.03%) patients, the boundary of the
          sinuses was not intact.

NASAL BONE

Two thousand one hundred and ten OPGs (86%) showed
no significant changes in the nasal bone. The remaining 216
(8.3%) OPGs showed:
 . Deflected nasal septum in 198 (7.5%) OPGs.
 . Radiolucent lesions on 8 (0.3%) radiographs.
 .  Radio-opaque lesions in 7 (0.3%) cases.
 .  Three (0.1%) radiographs showed discontinuity of the
          nasal septum, this feature is indicative of fracture of
          nasal bone.

ALVEOLAR BONE LEVEL

We noted normal alveolar bone levels in 1,462 (55.7%)
OPGs, 6 (0.3%) patients were edentulous and the remaining
943 (36%) exhibited:
 .   798 (30.4%) OPGs showed generalized alveolar bone
          loss.
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 .   60 (2.3%) showed localized alveolar bone loss.

CONDYLE OF MANDIBLE

From 4,648 condyles evaluated, 916 (19.7%) appeared
to be anteriorly displaced while 3,636 (78.2%) were
concentric.

STYLOID PROCESS

The styloid process was evaluated on 2,326 OPGs. In
282 (12.1%) elongation of the styloid process was seen. The
patterns of elongation were as follows:

.   21 (0.8%) showed unilateral elongation.

.   261 (9.9%) showed bilateral elongation.

INFERIOR ALVEOLAR CANAL

OPGs from 2381 (99%) patients showed no pathological
changes in association with the inferior alveolar canal. The
remaining 30 (1%) OPGs showed:

.   Radiolucencies in 5 (0.2%) cases.

.   Radiopacities in 5(0.2%) OPGs

.   20 (0.9%) OPGs with dilated canal.

JAWS (MAXILLA AND MANDIBLE)

Radiopacities:
OPGs revealed presence of well-defined, roughly

spherical-shaped, radiopaque lesions in 94 (4.04%) cases.
There was 38 (1.4%) lesions present in maxilla. These

included:
.   19 (0.72%) associated with the apex of the roots of

          tooth. Nine were situated in the anterior region and
    10 in posterior region.
.  19 (0.72%) were in other locations (3 in anterior
    region 16 in posterior region).
There were 56 (2.1%) lesions identified in the mandible,
.   4 (0.1%) of them were associated with the apex of

            the root. Two in the anterior region and 2 in posterior
           region.

.   52 (2%) were in other locations. Seven were in the
        anterior region, while 45 in the posterior region).

Radiolucencies:
Radiolucent lesions were more prevalent than radiopaque

ones. A total of 308 (12%) radiolucencies were identified.
Seventy-six (3%) of the total were present in maxilla, while
202 (7.7%) were in the mandible. In the maxilla:

.   63 (2.4%) associated with the apex of the root. Twenty-
          three (0.8%) of these were in anterior jaw, 40 (1.5%)
         were in the posterior region. Thirteen (0.5%) were in
          other locations, 3 located anteriorly and 10 posteriorly.
Two hundred and thirty-two (8.8%) were found in the
mandible.

.   189 (7.2%) were associated with the apex of the tooth,
         45 in the anterior region while 144 in the posterior
           region.

.  There were 43 (1.6%) lesions identified in other
         locations with 8 (0.3%) of them located anteriorly
          and 35 (1.3%) posteriorly.
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Figure 2: OPG showing elongated styloid process

Figure 3: OPG showing a radio-opacity in posterior mandible

Table 1: Distribution of maxillary and mandibular
radiolucencies and radiopacities



Fractures: Fractures were noted on 17 (0.6%) OPGs in the
mandible and 3 (0.1%) in the maxilla.

DISCUSSION

Prior studies have shown variations in sizes and shapes
of condyles, sinuses, styloid processes, IAC and mental
foramen between populations.4,5,7-9,11-13  Since limited data
was available from Pakistan, this study was performed to
document the anomalies and pathologies noted on OPGs
taken for routine dental care in a single institution. We
included entities like sinus dilatation, styloid process
elongation, cyst, tumors and fractures of the jaws. This was
done by analyzing the OPG images and evaluating the
maxillary sinus, condyle of mandible, styloid process, alveolar
process, inferior alveolar canal and jaws individually and
making record of each radiologic defect.

While OPGs can be used to recognize some maxillary
sinus pathologies; such as cysts, pseudo cysts, fractures and
others, overlapping structures make definitive assessment
difficult, thus favoring reliance on other radiographic
techniques.14,15 A study from Riyadh estimated the prevalence
of maxillary sinus abnormalities at 39.4%.16 A similar study
performed on the Mumbai population but using cone beam
computed tomography (CBCT) found the prevalence of
maxillary sinus abnormalities to be 59.7%.17 Our study

estimated anomalies and abnormalities of the maxillary sinus
at 64%. Like the Indian studies, we can expect this number
to increase if more precise imaging, like CBCT is used.
Sinus pneumatization can be seen in 40-78.7% of populations
according to prior studies.16-19 The variations can be attributed
to geographical differences.

Nasal fractures can be quite common. They account for
58.6% of facial fractures, and 40% of all bone fractures.20

This is most likely because of the prominent location of
bone. In our estimate we only noted nasal fractures in 0.1%
cases. This low estimate is probably a consequence of
acquiring data from routine dental clinics of a single institute.
Data from a tertiary healthcare center may yield different
results. Deviated nasal septum is also a common finding in
OPGs; severe cases can cause difficulty in breathing. We
noted a deviated septum in 7.5% of the OPGs.

Styloid complex consists of styloid process, styloid
ligament and stylomandibular ligaments. Elongation of the
styloid process can be appreciated on an OPG.21 We noted
elongations in 12.1% of our OPGs. Our results are much
lower than the reports from Brazil (44%), Saudi Arabia
(44%) and Greece (27%).22-24 We have attributed this to
geographical differences. While elongation of the styloid
process is usually asymptomatic, it is linked with Eagle's
syndrome.21 Due to the absence of clinical information for
our OPGs, we were unable to determine how many of our
patients were symptomatic.

OPGs are of limited value when evaluating
temporomandibular joint (TMJ) disorders.25,26 These
radiographs are primarily used to assess asymmetries,
extensive erosion, tumors and fractures.19 Our OPGs showed
displacement of the condyle in about 19% of cases. This
included both unilateral and bilateral displacements. Again,
due to the absence of clinical information, we were unable
to make a definitive assessment of TMJ disorders.
Radiolucencies and radiopacities in the jaw can be
odontogenic or non-odontogenic. Periapical radiolucencies
are a frequent finding on OPGs. We noted them in 9.7% of
our sample. A similar study from England estimated the
prevalence of periradicular radiolucencies at 6.8%.27 Other
radiolucencies and radiopacities were also noted. Absence
of clinical information makes interpretation of this data
slightly difficult. A study on the Iranian populations has
documented radio-opacities in 2.84% of their sample.28

Alveolar bone levels are important for implants
placement, denture prosthesis placement, orthodontic
treatment plan, evaluating periodontal health. Alveolar bone
loss was frequent in our investigation. About 39% of our
OPGs showed some degree of alveolar bone loss. Our results
are corroborated by a Chinese study that showed alveolar
bone loss rates at 39.2%.29 In other studies, bone loss in
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about 50% of the sample has also been reported.30

Despite this thorough evaluation of OPGs, our study has
its limitations. Absence of clinical information made
evaluation of our results difficult. While we tried our best
to ensure inclusion of clear images, contrast level of our
software could also have influenced our results. We were
also unable to account for any magnification errors. For
future studies we recommend inclusion of sample from
multiple cities across Pakistan and from all types of healthcare
facilities; clinics and hospitals.

CONCLUSION

1. Our results were somewhat unique when compared with
studies from other geographical locations.
2. We established baseline statistics about the common
anomalies and abnormalities noted in dental radiographs in
Pakistan.
3. We believe that this knowledge will help Pakistani
dentists familiarize themselves with common anomalies so
they can identify abnormalities and provide appropriate
patient care.
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