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Abstract 

One of the most commonly utilized plain film tomographic scans is the orthopantomogram. Dentists frequently 
request an OPG as a screening tool. Due to its accurate depiction of the jaws and entire dentition, it is also a 
powerful diagnostic instrument for determining pathology such as dental disease, cysts, maxillofacial trauma, and 
dental emergencies. For patients of pediatric age and adults, the examination of the masticatory normal anatomy 
during OPG differs. The adult tooth's radiographic anatomy, which is accessible by OPT, lacks the same level of 
granularity as the radiographic anatomy assessed by intraoral radiographs. Even though resolution is not as precise 
as intra-oral radiographs for the examination of the teeth, major alterations in the calcification of the tooth structure 
and alterations in the maxillary and mandibular ossifications can help identify dental disease, like caries (decay), 
periodontal bone resorption, abscessual lesions and cyst formation. The main anatomical characteristics of an OPG 
are described in this article, along with some typical pathologies that might be present. Unless a methodical 
technique is adopted to explore the structures present, the viewer may find the vast amount of data visible on an 
OPG to be overwhelming. As the mandibular plane and dentition are distorted due to straightening of the curve, 
the observer is presented with a broader view of these structures but requires them to be reinterpreted to enable the 
observer to fully appreciate the image in three dimensions. 
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Introduction 
One of today's most commonly utilized plain film 
tomographic scans is the orthopantomogram (OPG). 
Panoramic radiography of the dental arches is another 
name for orthopantomography. The technology can 
deliver intricate information about the masticatory 
anatomy and the elements around it, enabling the 
assessment of normal anatomy (1, 2). It is an economical, 
easily accessible imaging technique that allows for the 
accurate planning of odontoiatric therapies in a notable 
variety of cases. Dentists frequently request an OPG as a 
screening tool. Due to its accurate depiction of the jaws 
and entire dentition, it is also a powerful diagnostic 
instrument for determining pathology such as dental 
disease, cysts, maxillofacial trauma, and dental 
emergencies (1, 3). Dental and maxillofacial crises 
frequently appear in emergency care and can be very 
serious and even fatal (4). Therefore, it is essential that 
emergency physicians, in addition to dental 
professionals, are knowledgeable about the diagnosis 
and treatment of such problems, including evaluation of 
the panoramic radiograph (4, 5). OPG is a radiographic 
method that allows for the creation of panoramic 
radiograms that can show anatomically complex 
structures. Along with dental arches, it also comprises 
the temporomandibular joints, superior and inferior 
maxillaries, and paranasal sinuses. Therefore, 
transferring the aforementioned anatomical structures 
into a bidimensional radiological image is panoramic 
radiography's most difficult task. Interpretation 
discrepancies are frequently observed with this type of 
facial skeleton radiography due to the distinctive image 
approach, anatomic characterization, and radiography 
artifacts (6, 7). Additionally, many individual variances 
among the entire population must be taken into account. 

Methodology 
This study is based on a comprehensive literature search 
conducted on September 26, 2022, in the Medline and 
Cochrane databases, utilizing the medical topic headings 
(MeSH) and a combination of all available related terms, 
according to the database. To prevent missing any 
possible research, a manual search for publications was 
conducted through Google Scholar, using the reference 
lists of the previously listed papers as a starting point. We 
looked for valuable information in papers that discussed 
the information about the anatomical features and 
pathologies in orthopantomogram. There were no 
restrictions on date, language, participant age, or type of 
publication. 

Discussion 
For patients of pediatric age and adults, the examination 
of the masticatory normal anatomy during OPG differs. 
Moreover, children exhibit what is known as a "mixed 
dentition" on radiographs, which is a situation in which 
both permanent and temporary dental components 
cohabit. As a result, in comparison to factors that apply 
to the research of an adult individual, issues of anatomic 
order and OPG possibilities findings are entirely 
different in developmental phase (7). 

Normal anatomy 

The adult tooth's radiographic anatomy, which is 
accessible by OPG, lacks the same level of granularity as 
the radiographic anatomy assessed by intraoral 
radiographs (2). This is because the method has a 
technological peculiarity that favors a broad perspective 
over a thorough analysis. Despite this restriction, the 
majority of diagnostic demands can be met by the dental 
images produced by OPT, which adequately depict the 
macroscopical properties of the dental component. 

Each dental typology (incisors, canines, premolars, and 
molars) must be taken into consideration separately from 
an anatomic perspective. 

Dental Element  

The tooth is an architectonic creation from a 
morphological perspective, consisting of four separate 
patterns, macroscopical, and morphofunctional elements 
(8). A third root, called the palatal root, can be 
identified apart from the mesial and distal ones in a 
triradicular element (8). The latter appears to normally 
exist at the level of the first and second maxillary molars, 
but for projective reasons, it is not always evident using 
OPG. The palatal root does, in fact, develop on a distinct 
level than the other roots. As it is positioned further away 
from the detecting plane, it will end up being more 
expanded and radiologically less distinct (7). 

Support Apparatus or Periodontium  

The stability of the dental components, and ultimately 
the entire mastication apparatus, depends on the 
anatomical and functional integrity. The gingiva, the 
periodontal ligament (PDL), the cementum, and the 
alveolar bone make up this structure. OPG does not allow 
for direct radiographic viewing of the PDL (2). Only the 
analysis of the alveolar bone is possible in the 
radiographic display of the periodontal apparatus. 
Furthermore, it can also provide an assessment of the 
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depth of the periodontal pocket and the condition of the 
tooth roots (9). 

Mandible and the Mandibular Canal  

In relation to the mandibular anatomy, OPG imaging 
allows to distinguish the ascending branch or mandibular 
ramus. The gingiva covers the retromolar trigone, an 
angular area that is present as a superior surface with 
triangular morphology behind the last molar (10). It is 
the anatomical region in this area which has the greatest 
bearing on oncological issues. The mandibular canal into 
which the inferior alveolar nerve enters can be seen on 
radiographs in almost all cases (10). A limited or non-
existent visibility of the mandibular canal can happen in 
patients with high levels of osteopenia, which results in 
the nonavailability of ideal contrasts for radiographic 
capture of the anatomy (8). Most typically, the apex of 
the second premolar tooth correlates to the mental 
foramen (10). However, in some circumstances, it can be 
situated both much closer to or at a larger distance from 
the second bicuspid's apex (10). Rarely, it is the apex of 
the first premolar tooth where the foramen positions 
itself (10). The bend that the mandibular canal makes in 
its more distal part, before it opens into the mental 
foramen, is a notable anatomic variation. When 
considering the anatomical variances, it is always 
important to keep in mind the exceptional incidence of 
mandibular canal bifidity (11). These are also regarded 
as a significant anatomical variance in the implantologic 
planning programs (11). Finally, from a clinical 
perspective, the duplication of the mandibular canal is a 
more serious and uncommon disorder since, in a few 
documented cases, it has been found to be associated 
with neoformations of vascular origin (9). 

Anatomy of the Surrounding Structures  

The zygomatic arch, maxillary sinus, nasal cavity, hard 
palate, pterygoid apophysis, and pterygopalatine 
fossa are the dominant elements that surround the dental 
arches that are apparent in OPG. Such regions are better 
imaged using other highly effective methods like 
computed tomography and magnetic resonance imaging. 
Some abnormalities pertaining to these elements visible 
on the OPG are fibrous dysplasia, osteolytic lesions, 
palatoschisis, polyposis, neoplasms, and osteomatous 
formations (9). 

Common pathological findings 

Alterations of the dental element 

Although more frequently found in adults, dental 
agenesis is more crucial to be radiologically identified in 
pediatric age individuals (9). The second premolar teeth, 
the lateral incisor teeth, and the third premolar teeth are 
the dental elements most usually impacted by such an 
abnormality. In the latter, in fact, the differential 
diagnosis encompasses both agenesis and a potential 
delay or missed tooth eruption if a permanent dental 
element is clinically detected as absent (12). The tooth 
could become impacted as a result of this. The 
persistence of a deciduous component that is linked to 
the agenesis of the equivalent permanent dental element 
or to the existence of an impacted permanent component 
represents another crucial aspect that can only be 
understood radiographically (13). OPG enables the 
visualization of orientation anomalies that happen on the 
frontal plane. In fact, it indicates the distoangular 
angulation (crown orientated away from the median side) 
or mesioangular angulation (crown pointed toward the 
medial line) (14). Figure 1 shows impaction of several 
teeth due to the presence multiple supernumerary teeth. 

 

Figure 1: OPG showing multiple impacted supernumerary 
teeth (15) 

Caries 

The effects of caries on the enamel (whether in partial or 
full thickness), the dentine, and eventually the pulp 
chamber is determined by radiological classification 
(16). In this regard, it is important to keep in mind that 
these classifications come from assessments of the 
intraoral radiological examination, which is known to 
have a resolution capacity that is higher than the 
OPG one. As a result, there are certain limits to the 
evaluation of caries by OPG, particularly in terms of 
quantifying damage. However, from a logical viewpoint, 
it suffices to differentiate between enamel damage and 
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dentine damage, as well as between the latter and 
potential pulp chamber involvement, in 
an orthopantomographic examination (9). In fact, it is 
obvious that carious lesions seen in profile will have a 
semilunar morphology and finely defined borders. On 
the other hand, frontally affected lesions exhibit a 
roundish shape despite keeping their acute form (17). 
Finally, caries that are photographed in three-quarter 
view due to their location have uneven morphology and 
poorly defined, blurry outlines (18). Caries must be 
differentiated into occlusal, interproximal (or interstitial 
caries), palatal, and vestibular caries depending on where 
it is located (18). As the interdental surfaces of the tooth 
are less explorable than the other parts of the tooth, 
interproximal caries is less apparent in radiographic 
testing (19). It becomes clear that OPG is unable to 
differentiate between the vestibular and lingual seats of 
the lesion because the seat of the lesion cannot be 
represented in three dimensions. The pulp chamber or 
canal is demonstrably involved for the same reasons, 
though more difficultly than with interproximal and 
occlusal caries (18). Additionally, not all radiolucent 
pictures show evidence of caries. At the level of the 
cementoenamel junction, "cervical burnout" can 
occasionally be seen (16). It results from an optical 
phenomenon brought on by the extraordinary thinness of 
the interface between the cement and the enamel in such 
a location (6). 

 

Figure 2: OPG showing periapical radiolucency. Case 
courtesy of Dr Calvin Gan, Radiopaedia.org, rID: 43260 

Periapical lesions 

The radiologist must accurately describe the image when 
evaluating radiological images in situations when 
clinical information is lacking, avoiding terms that 
denote complex pathological entities (such as acute 
periapical abscess or apical granuloma) and instead 
describing simple alterations (interruption of the lamina 
dura, periapical lytic lesion, perialveolar osteosclerosis) 
(20). For instance, the OPG in Figure 2 shows periapical 

radiolucency. In the presence of destroyed teeth and 
carious lesions, these would be indicative of dental 
abscess. However, in the absence of infective symptoms, 
they may also indicate periapical cysts or granulomas. 
Acute periapical abscess can manifest as a slight 
expansion of the periapical periodontal space if it is not 
resolved with therapy. In its early stages, this condition 
may still be linked to the integrity of the lamina dura. A 
distinct abscessual collection will develop if the lytic 
lesion of the periapical cancellous bone continues to 
advance and the lamina dura disappears (21). Due to the 
imperceptible interface between the abscessual 
collection and the surrounding trabecular bone, the 
lesion will exhibit hazy borders throughout this phase 
(22). The unfavorable progression of the abscess 
includes fistula symptoms and extensive damage of the 
alveolar bone (chronic alveolar abscess) (22). Fistulation 
can manifest as lingual or vestibular aspect cortical bone 
degradation. In these situations, the phenomenon cannot 
be seen by OPG since it cannot be represented in three 
dimensions (23). The other side of the periapical region's 
persistent inflammatory lesions is represented by the 
apical granuloma. The sharpness of the outlines, which 
are frequently seen as a fine sclerotic line, is the only 
radiographic characteristic that distinguishes the chronic 
abscess from other lesions. The potential existence of 
epithelial rests (rests of Malassez) in the tissue structure 
of the apical granuloma can result in the radicular cyst 
formation once the rests undergo cystic evolution. 
Although the two entities are fully distinct from a 
pathological standpoint, it is impossible to differentiate 
between a large apical granuloma and a small radicular 
cyst on the basis of radiological findings (21). The 
dimensions requirement is typically taken into account in 
order to separate the two entities for descriptive and 
syntactic concerns. Its maximum diameter between 12 
and 15 mm signifies the change from a granuloma in the 
cystic phase to a clear radicular cyst (9). 

Periodontal disease 

The periodontal disease is characterized in its early 
stages by the disruption of the dentogingival attachment 
and regression of the gingiva toward the apical region 
(20). This change results in the exposure of the 
cementoenamel junction, a progressive deterioration of 
the teeth's supporting tissues (including resorption of the 
alveolar bone and expansion of the PDL space), and the 
development of pathological depressions between the 
gingiva, the alveolar bone, and the tooth, also 
called gingival and alveolar sockets (24). Aggressive 
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periodontitis includes atypical varieties that advance 
rapidly. Juvenile periodontitis typically manifests during 
adolescence and is frequently localized (25). The 
function of OPG in particular and diagnostic imaging in 
general appears to be auxiliary to the clinical diagnosis. 
The initial changes in the alveolar bone component that 
occur during the natural progression of periodontal 
disease are represented by the phenomena of 
demineralization and resorption of cortical and 
cancellous bone. OPG appears to be primarily restricted 
to morphological evaluation of these modifications (23). 
The initial etiopathogenic event in periodontal disease is 
typically known as horizontal alveolysis, which can be 
explained as follows: as the bone thins in the cranio-
caudal direction, the alveolar ligament is 
subsequently damaged, and the dental root and neck are 
gradually exposed (8). The horizontal development of 
the resorption process, which then spreads to the 
spongiosa of the alveolar ridge, can advance to extremely 
dangerous degrees, where the loss of bone is linked to 
symptoms of severe dental instability. Such 
circumstances result in the so-called horizontal alveolar 
sockets, as was previously mentioned. Additionally, such 
sockets are capable of being radiologically evaluated (9). 
The primary manifestation of vertical or angular 
alveolysis, which follows a path parallel to or oblique to 
the longitudinal axis of the tooth, is the development of 
what are known as infraosseous sockets. In terms of 
pathology, infraosseous sockets are divided into groups 
based on how many bone walls separate their cavities. 
Four socket models with one, two, three, or round walls 
can be distinguished (niche socket). Such a 
differentiation is not always attainable from a 
radiological standpoint since the bidimensionality of the 
image only enables it to offer documentary proof of the 
socket walls that were hit in direct contact with the 
radiant beam at the level of the mesial and/or distal side 
of the tooth (9). On the other hand, it is impossible to 
analyze the lingual and vestibular socket walls. 

Cystic lesions 

The source of maxillary cystic lesions can be classified 
as either odontogenic or nonodontogenic. The only 
acquired odontogenic cysts that are primarily brought on 
by an inflammatory disease already present are radicular 
cysts (apical granuloma) (26). It involves the posterior 
teeth of the inferior maxilla and the anterior-lateral teeth 
of the superior maxillary more commonly. Radicular 
cysts that are still present after a tooth extraction are 
referred to as residual cysts. Apart from the anamnestic 
finding, the identification of a residual cyst is solely 

predicated on the radiological detection of the empty 
alveolus, which might be challenging if the cyst is large 
(23). The follicular cyst, often referred to as a 
dentigerous cyst, is an example of an odontogenic cyst 
that develops on a non-inflamed base (26). It is believed 
that primordial cyst and odontogenic keratocyst, two 
odontogenic-derived entities, are variations of the same 
pathological phenomenon (27). The radiological aspect, 
which is completely nonspecific, is made up of a lytic 
lesion with a narrow, regular sclerotic edge that may be 
unicameral or have thin divisions within. The mandible's 
angular area is also frequently the site of several types of 
odontogenic cancers (28). Therefore, it is obvious that it 
is difficult or impossible to discern between potential 
neoplasms such the monolocular ameloblastoma and 
cystic lesions with obvious dimensions and which result 
in dislocation or injury to the adjacent dental parts (29). 
Odontogenic tumors are typically composed of benign or 
mildly aggressive entities, despite the fact that they 
frequently exhibit a tendency for local recurrence (27). 
These neoformations are seen alongside the cystic 
lesions because, despite being rare, odontogenic tumors 
exhibit significant clinical and radiological similarities 
with the more prevalent cystic formations (26). 

Conclusion 
The OPG is valuable screening radiograph for checking 
the facial skeletal structure and teeth. Dental 
professionals frequently request it to evaluate the 
position of the third molars and establish a baseline for 
new patients. An evaluation of the patient's dental health 
is important, as is a look into any potential pathology of 
the teeth and the skeletal structures that support them. 
Additionally, it can be utilized to detect traumatic 
injuries, especially those to the mandible. To properly 
evaluate the images, a methodical technique to 
examining the radiograph and knowledge of the local 
anatomy are required. 
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