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ABSTRACT 
Objective: To evaluate the utility of panoramic radiographs in pre-prosthetic screening of edentulous arches. 
Material and Methods: Panoramic radiographs taken for three years were retrospectively analyzed. 
Observations from the radiographs shall be categorized and classified into either of the two categories, 
namely: 'findings with minimal impact on denture fabrication' and 'findings which affect denture fabrication 
and require further evaluation.' Anatomic variations, jaw pathologies, and residual ridge resorption patterns 
were assessed. Results: This study included the initial screening of 23,020 panoramic radiographs, out of 
which 505 (showing either one or both edentulous arches) were included for the study purpose. The age range 
of the subjects was from 21 to 94 years. 52.6% of the radiographs showed positive findings. More than half of 
the radiographs belonged to the males (52.5%). Hyperpneumatization of the maxillary sinus, crestal position 
of the mental foramen, and retained root fragments were the most common entities noted in the radiographs. 
Changes in the mental foramen were significantly higher in males than females (p=0.002). Conclusion: 
Observations from this study showed that panoramic radiographs have high utility for screening edentulous 
arches, and they should be used in routine clinical practice before denture fabrication. 
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Introduction 

Prosthodontic rehabilitation of missing teeth is quintessential for restoring the aesthetics and functional 

quality of the person. Rehabilitation methods commonly adopted are the fabrication of fixed or removable 

dentures and, more recently, implant-supported dentures. Stability and retention of the removable prosthesis 

form the two key features that influence the functionality, and for this, a healthy alveolar ridge is essential. The 

adequate alveolar bone height, shape of the bone, and absence of alveolar ridge pathologies are quite important 

for successful rehabilitation. Even though careful clinical examination is mandated before denture fabrication, 

more than this may be required as asymptomatic intra-osseous pathologies and abnormalities may be missed. 

Radiographic screening of edentulous arches is often suggested to rule out such clinically inconspicuous 

pathologies before denture fabrication. Radiographs may reveal undetected jaw pathologies, 

hyperpneumatization, or resorptive changes, which can adversely affect the quality and longevity of prosthesis. 

The need for pre-prosthetic radiographic examination was first proposed by Logan and Eusterman 

[1,2]. Radiographs are valuable diagnostic tools in screening, diagnosis, and monitoring of tooth and bone-

related pathologies. The various radiographic techniques include intraoral periapical projection, occlusal 

projection, Panoramic Radiography (PR), lateral oblique projection of the mandible, and cone beam computed 

tomography (CBCT). Periapical radiographs provide straightforward, clear information about the bone 

trabeculae and the tooth structure; however, they cover a small area of the arches, and a complete radiographic 

examination of the jaw would require multiple periapical projections. This demands various radiation doses, 

patients in compliance, and broad coverage of bone still needs to be achieved. Occlusal projections provide 

information mainly in bucco lingual aspect and bone width and have limited scope for screening purposes. They 

are usually used with periapical or panoramic radiographs to provide a three-dimensional perspective of the 

structures viewed [3]. 

CBCT has the advantage of providing in-depth information on the jaws in all three dimensions and 

multiplanar reconstruction [4]. It provides objective information regarding the bone width, height, and internal 

trabecular density, as well as any bony abnormalities. However, this involves increased radiation exposure 

compared to conventional radiographs and is not deemed fit for routine screening. Other disadvantages of CBCT 

are the poor contrast resolution of the images, motion artifacts, and technical difficulty in interpreting the 

radiographs to assess possible pathologies. CBCT is now routinely used as the imaging for routine pre-implant 

planning as the benefits outweigh the risk of exposure [5]. 

Despite the advent of three-dimensional imaging, panoramic radiographs are still the accepted imaging 

modality for the initial evaluation of maxillary and mandibular arches in edentulous patients due to the various 

advantages, such as the low cost, low radiation dose, and high patient acceptability. It provides comprehensive 

information about the maxillary and mandibular jaw bones, the teeth, the maxillary sinus, and the nasal fossae 

in a single image. It also serves as an effective tool for patient education. It also demonstrates the impacted teeth, 

bony pathologies, and root remnants that may be missed in regular clinical examination [2]. These 

inconspicuous abnormalities within the bone are often overlooked when found asymptomatic. Still, few 

complications are reported in later years that needed surgical intervention. However, these incidents are not 

routinely encountered. Hence, the panoramic radiographic evaluation for an asymptomatic edentulous patient is 

often questioned due to the radiation exposure and financial burden to the patients. 

Keeping in view the changing pattern of incidence of jaw pathologies, evidence-based diagnosis and 

management protocols are the need of the hour. The prevalence of positive incidental findings within the jaws, 

the common alveolar ridge patterns, and the changes in anatomical structures like maxillary sinus and mental 
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foramen, which can interfere with the prosthesis fabrication, was evaluated [6]. Thus, this study aimed to assess 

the utility of panoramic radiography in pre-prosthetic screening of edentulous arches. 

 

Material and Methods 

Study Design and Ethical Clearance 

This retrospective study was conducted by retrieving the radiographs from the Digital archives of Oral 

Radiology after clearance from the Kasturba Medical College and Kasturba Hospital Institutional Ethics 

Committee (IEC 565/2019). 

 

Data Collection 

The demographic details, namely the age, gender, the edentulous site, bone pattern, and pathologies 

observed, were recorded systemically in a specially designed proforma. The radiographs obtained between 2016 

and 2019 were retrieved for the study's purpose. A person who was not a part of the study anonymized the 

radiographs. Only radiographs with edentulous maxillary, mandibular, or both arches were included in the study. 

Radiographs with partially edentulous arches, developmental anomalies of the jaws, surgical evidence of jaw 

pathologies, and radiographs with artifacts were excluded. Two Radiologists independently scrutinized the 

images under standard viewing conditions in the workstation monitor. Observations from the radiographs shall 

be categorized and classified into either of the two categories, namely: 'findings with minimal impact on denture 

fabrication' and 'findings which affect denture fabrication and require further evaluation with CBCT/CT'. The 

radiographs were assessed for the findings depicted in Table 1. 

 

Table 1. Table showing the radiographic findings and their impact on denture fabrication. 
Radiographic findings with minimal impact on 

denture fabrication 
Radiographic findings which may affect the denture 

fabrication/requiring further evaluation with CBCT/ CT 
Mild hyperpneumatization of the maxillary sinus with 
the presence of residual ridge 

Severe hyperpneumatization of the maxillary sinus with 
minimal residual ridge 

Enostosis, Idiopathic radiopacities Impacted tooth, Radiopacities like Odontomes, Pathologic 
radiolucencies suggestive of Cysts/ tumors/ osteomyelitis 

Deep-seated root fragments Root fragments with periapical infection/positioned in the 
alveolar crest region 

Mild condylar changes Severe condylar changes 
Anatomic Variants like Stafne cyst, bifid mandibular 
canal Accessory Mental Foramen 

Crestal positioning of Mental Foramen 

 

The height and quality of the alveolar ridge bone in the edentulous areas are crucial in pre-implant 

assessment and complete denture fabrication. Hence, radiographic evaluation of the type of alveolar ridge pattern 

in the edentulous areas is vital for better treatment outcomes. 

Atwood [7] proposed a clinical classification for post-extraction edentulous sites. An attempt was made 

to adopt this classification system in a modified format for its utility in panoramic radiographs. The ridge patterns 

of the edentulous sites shall be categorized into one of the following patterns namely post-extraction status, high 

and regular, high and irregular, and low and depressed (Figure 1). 

 
Statistical Analysis 

All the analysis was done using SPSS version 20 (IBM Corp. Released 2011. IBM SPSS Statistics for 

Windows, Version 20.0. Armonk, NY: IBM Corp.). A p-value of <0.05 was considered statistically significant. 

Comparison of categorical variables was done using Fisher's exact test or Chi-Square test. 
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Figure 1. Panoramic radiographs depicting types of residual ridge patterns. 

 

Results 

This study included the initial screening of 23,020 panoramic radiographs, out of which 505 radiographs 

(showing either one or both edentulous arches) were included. The age ranged from 21 to 94 years, with a mean 

age of 62.83. More than half of the radiographs belonged to the males (52.5%). The 201 radiographs showed 

completely edentulous maxillary and mandibular arches, 167 showed edentulous maxillary arches and 137 

radiographs showed edentulous mandibular arches. 

Changes in the mental foramen were significantly higher in males than females (p=0.002). Impacted 

tooth and bony enostosis were significantly higher in females than in males (p=0.02 and p=0.012, respectively). 

Maxillary high, well-rounded residual alveolar bone and mandibular depressed patterns were significantly 

higher in females (p=0.006) (Table 2). 

 

Table 2. Types of anomalies and pathologies between males and females. 
 Gender  

Type of Anomaly/Pathology Male Female p-value 
 N % N %  

Hyperpneumatization of the maxillary sinus 140  74.1 140 78.7 0.303 
Mental Foramen 106  63.9 81 47.1 0.002* 
Condylar Changes 55 20.8 41 17.1 0.294 
Retained root stumps 39 14.7 30 12.5 0.469 
Impacted teeth 5 1.9 14 5.8 0.02* 
Bony enostosis 2 0.8 10 4.2 0.012* 
Unilocular radiolucencies 12 4.5 8 3.3 0.492 

*Statistically significant. 
 

No significant differences were seen in the radiographic bone patterns between males and females (Table 

3). Table 4 shows the type of anomaly/pathology according to the arch. It is possible to observe that 

hyperpneumatization of the maxillary sinus was more frequent in the maxilla (75.4%). 
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Table 3. Comparison of bone patterns between males and females. 
 Gender  

Bone Pattern Male Female p-value 
 N % N %  

Maxillary Post-Extraction 45 17.0 41 17.1 0.976 
Maxillary High, well-rounded 22 8.3 39 16.2 0.006* 
Maxillary Low, well-rounded 105 39.6 97 40.4 0.856 
Maxillary Depressed 117 44.2 106 44.2 0.997 
Mandibular Post-Extraction 36 13.6 29 12.1 0.615 
Mandibular High, well-rounded 67 25.3 63 26.2 0.804 
Mandibular Low, well-rounded 95 35.8 98 40.8 0.25 
Mandibular Depressed 48 18.1 68 28.3 0.006* 

*Statistically significant. 
 

Table 4. Comparison of the type of anomaly or pathology between single and completely edentulous arches. 
 Arch  

Type of Anomaly/Pathology Maxilla Mandible Both p-value 
 N % N % N %  

Hyperpneumatization of the maxillary sinus 126 75.4   154 77.0 0.728 
Mental Foramen NA NA 82 59.4 105 52.5 0.208 
Condylar Changes 39 23.4 25 18.1 32 16.0 0.193 
Retained root stumps 23 13.8 22 15.9 24 12.0 0.583 
Impacted teeth 7 4.2 3 2.2 9 4.5 0.51 
Bony enostosis 1 0.6 3 2.2 8 4.0 0.102 
Unilocular radiolucency 2 1.2 7 5.1 11 5.5 0.08 

NA: Not Applicable. 
 

No significant differences were seen in the distribution of the type of anomaly or pathology with respect 

to age groups (Table 5). Maxillary and mandibular post-extraction patterns were significantly higher in young 

adults than older adults (p=0.028 and p<0.001), respectively. No significant differences were seen in the 

radiographic bone patterns between young and older adults (Table 6). 

 

Table 5. Comparison of the type of anomaly or pathology between different age groups. 
 Age Group  

Type of Anomaly/ Pathology Young Adults Older Adults p-value 
 N % N %  

Hyperpneumatization of the maxillary sinus 130 75.1 150 77.3 0.625 
Mental Foramen 88 54.3 99 56.2 0.722 
Condylar Changes 44 18.0 52 20.0 0.559 
Retained root fragments  28 11.4 41 15.8 0.156 
Impacted teeth 8 3.3 11 4.2 0.569 
Bony enostosis 6 2.4 6 2.3 0.917 
Unilocular radiolucency 11 4.5 9 3.5 0.554 

 

Table 6. Comparison of bone patterns between different age groups. 
 Age Group  

Bone Pattern Young Adults Older Adults p-value 
 N % N %  

Maxillary Post-Extraction 51 20.8 35 13.5 0.028* 
Maxillary High, well-rounded 26 10.6 35 13.5 0.326 
Maxillary Low, well-rounded 101 41.2 101 38.8 0.586 
Maxillary Depressed 102 41.6 121 46.5 0.267 
Mandibular Post-Extraction 46 18.8 19 7.3 <0.001* 
Mandibular High, well-rounded 61 24.9 69 26.5 0.673 
Mandibular Low, well-rounded 95 38.8 98 37.7 0.802 
Mandibular Depressed 49 20.0 67 25.8 0.123 

*Statistically significant. 
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The most prevalent results from similar studies across the globe are depicted in Table 7. 

 
Table 7. Table depicting various studies on the prevalence of findings on panoramic radiographs of completely edentulous arches. 

Authors Year Country Sample Prevalence of Positive 
Findings on Edentulous 

Radiographs (%) 

Most Noted Findings Recommendation of 
Screening with 

Panoramic Radiographic 
Perrelet and Bernhard [18] 1977 Switzerland 287 41.1 Retained root fragments 

Radiolucent lesions 
Impacted teeth 
Reduced alveolar ridge height 

Recommended 

Jones et al. [19] 1985 United States 114 34.4 Retained root fragments 
Radiopaque lesions 
Foreign bodies 
Impacted teeth  

Recommended 

Angulo [20] 1989 Spain 200 38.5 Impacted teeth 
Radiopaque lesions 
Foreign bodies  

Recommended 

Edgerton and Clark [16] 1991 United States 308 23.0 Radiopaque lesions 
Retained root fragments 
Radiolucent lesions 
Impacted teeth 

Not recommended 

Seals et al. [21] 1992 United States 448 11.6 Changes in the position of mental foramen 
Foreign bodies 
Radiopaque lesions 
Impacted teeth 

Recommended 

Masood et al. [12] 2007 United States 327 42.5 Retained root fragments 
Impacted teeth 
Radiolucent lesions 
Foreign bodies 

Recommended 

Sumer et al. [9] 2007 United States 338 47.6 Retained root fragments 
Radiopaque lesions 
Hyperpneumatization of the maxillary sinus 

Recommended 

Ezoddini Ardakani and 
Navab Azam [14] 

2007 Iran 447 - Hyperpneumatization of the maxillary sinus 
Displacement of mental foramen 
Retained root fragments 
Impacted teeth 

Recommended 

Jindal et al. [10] 2011 India 525 32 Retained root fragments 
Impacted teeth 

Recommended 



 Pesqui. Bras. Odontopediatria Clín. Integr. 2024; 24:e210105 

 
7 

Radiopaque lesions in edentulous sites 
Radiolucent jaw lesions 

Reddy et al. [6] 2013 India 705 29.07 Hyperpneumatization of the maxillary sinus 
Changes in the position of mental foramen 
Retained root fragments 
Impacted tooth 

Recommended 

Avsever et al. [22] 2014 Turkey 845 40.47 Hyperpneumatization of the maxillary sinus 
Changes in the position of mental foramen 
Retained root fragments 
Soft tissue calcifications 

Recommended 

Kose et al. [15] 2015 Turkey 743 34.4 Hyperpneumatization of the maxillary sinus 
Retained root fragments 
Mucous retention cysts 
Impacted tooth 

Recommended 

Ouma et al. [23] 2018 Kenya 163 20.9 Retained root fragments 
Radiopaque lesions in edentulous sites 
Impacted tooth 

Recommended 

Present study 2021 India 505 52.6 Hyperpneumatization of the maxillary sinus 
Changes in the position of mental foramen 
Retained root fragments 

Recommended 

 

Discussion 

Panoramic radiographs serve as an essential tool for visualizing underlying undiagnosed maxillary and mandibular lesions. It has gained popularity over time as a 

preferred radiograph of choice before completing denture fabrication and implant placement [2,8]. Studies have addressed the significance of pre-prosthetic screening 

radiographs in assessing the alveolar ridge height position of vital structures as asymptomatic jaw pathologies [9,10]. Findings from previous studies highlighted the need 

for pre-prosthetic screening with panoramic radiographs. They advocated the significance of panoramic radiographs in detecting unseen pathologies in edentulous sites [10-

12]. However, Lyman and Boucher [13] reported only one impacted tooth, which required extraction among 300 edentulous patients. They did not suggest routine panoramic 

radiography for edentulous patients [13].  

The most common findings noted in the radiographs of the present study reflect the age changes, condylar changes, changes in the position of the mental foramen, 

and hyperpneumatization of the maxillary sinus. Ezoddini Ardakani and Navab Azam [14] observed migrated sinuses and mental foramen changes as the most common 

findings on panoramic radiographs of edentulous mouths in the Iranian population. Various studies reported that impacted teeth and retained root stumps were the most 

common finding on pre-prosthetic panoramic radiographs [6,10,15].  
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Clinically un-diagnosable conditions but of significant importance prior to prosthetic treatment include 

radiopaque and radiolucent jaw lesions. These include entities like impacted teeth, dense bone islands, cystic 

lesions, and retained root fragments of teeth. In the present study, impacted teeth and unilocular radiolucency 

were the least noted findings in the present study. Multiple retained root fragments were the most common 

condition that required evaluation with panoramic radiographs. 

In the present study, impacted teeth in the edentulous sites accounted for only about 10% of the findings 

on panoramic radiographs. Impacted teeth can pose challenges in pre-prosthetic planning for edentulous sites 

and may be associated with carious lesions, dentigerous cysts, and infections. These findings were per Sumer et 

al. [9] and Jindal et al. [10], who also reported a low incidence of impacted teeth. 

Radiolucent lesions were the least commonly noted finding (3.9%) on the panoramic radiographs of the 

present study. Similar findings were reported in the studies by Jindal et al. [10], Masood et al. [12], and 

Edgerton and Clark [16]. 

Pre-implant planning for the maxillary posterior region necessitates a thorough evaluation of the 

alveolar ridge height, the position of the floor of the maxillary sinus to the edentulous site, and the extent of 

pneumatization. The assessment of the vertical dimension of the alveolar ridge can be well-measured on 

panoramic radiographs [15]. Hyperpneumatization of maxillary sinuses was noted in 75.4% of the radiographs 

in the present study. This requires an intervention through a sinus-lift procedure so that the edentulous site 

becomes ideal for implant placement. 

Residual ridge assessment using panoramic radiography can be used for screening purposes. Residual 

alveolar ridge height is an important parameter that dictates the retention of mandibular removable dentures. 

However, in the case of maxillary removable dentures, negative pressure, and peripheral seal are more crucial 

factors that add to the retention of maxillary dentures than the height of residual alveolar ridge. In the case of 

implant-supported prostheses, ridge evaluation remains vital for successful outcomes. The mandible's residual 

ridge resorption causes the mental foramen to migrate toward the crest, creating challenges in denture 

fabrication. It can cause pressure on the mental nerve, leading to discomfort and pain [17]. 

The findings noted on the panoramic radiographs in the present study reflect the age changes occurring 

in the maxillofacial skeleton. The results were categorized into those seen in young adults and older adults. 

Observations like hyperpneumatization of the sinus, changes in the position of the mental foramen, and 

morphological changes of the condyle were commonly noted in the radiographs of older adults. At the same time, 

unilocular radiolucent lesions and elongated styloid process was noted in young adults. 

The limitations of the present study include the analysis of a hospital-based population and the 

retrospective nature of this study design. Analysis of soft tissue exophytic lesions (epulis, fibroma, or flabby 

ridges), which also warrant pre-prosthetic assessment, requires clinical examination of edentulous subjects. 

Hence, panoramic radiographs serve as a valuable screening tool for pre-prosthetic assessment of 

edentulous sites. Panoramic radiographs may act as a reliable guide to decision-making for subjects who require 

detailed evaluation of pre-implant sites with Cone Beam Computed Tomography (CBCT). 

 

Conclusion 

Panoramic radiographs are well-suited for screening individuals with edentulous arches. Most 

radiographic findings require pre-prosthetic intervention, justifying its use. 

 



 Pesqui. Bras. Odontopediatria Clín. Integr. 2024; 24:e210105 

 
9 

Authors’ Contributions 
HS  https://orcid.org/0000-0003-2629-349X Conceptualization, Investigation, Data Curation and Writing - Original Draft. 
NK  https://orcid.org/0000-0003-0566-4829 Conceptualization, Investigation, Data Curation and Writing - Original Draft. 
MK  https://orcid.org/0000-0003-1245-2314 Writing - Original Draft, Writing - Review and Editing, Supervision and Project Administration. 
KS  https://orcid.org/0000-0002-7061-9883 Methodology, Formal Analysis, Investigation, Data Curation and Writing - Review and Editing. 
KCP  https://orcid.org/0000-0002-5462-5677 Investigation and Writing - Review and Editing. 
VTG  https://orcid.org/0000-0001-9974-8438 Writing - Review and Editing. 
RV  https://orcid.org/0000-0002-8932-9982 Conceptualization, Methodology, Data Curation and Writing - Review and Editing. 
All authors declare that they contributed to a critical review of intellectual content and approval of the final version to be published. 

 

Financial Support 

None. 

 

Conflict of Interest 

The authors declare no conflicts of interest. 

 

Data Availability 

The data used to support the findings of this study can be made available upon request to the corresponding author. 

 

References 

[1] Choi JW. Assessment of panoramic radiography as a national oral examination tool: Review of the literature. Imaging 
Sci Dent 2011; 41(1):1-6. https://doi.org/10.5624/isd.2011.41.1.1 

[2] Awad EA, Al-Dharrab A. Panoramic radiographic examination: a survey of 271 edentulous patients. Int J Prosthodont 
2011; 24(1):55-57. 

[3] Stefanou E. Radiographic Examination in Oral Surgery. In: Fragiskos FD. Oral Surgery. Berlin: Springer Berlin 
Heidelberg; 2007, p. 21-29. https://doi.org/10.1007/978-3-540-49975-6_2 

[4] Alamri HM, Sadrameli M, Alshalhoob MA, Sadrameli M, Alshehri MA. Applications of CBCT in dental practice: a 
review of the literature. Gen Dent 2012; 60(5):390-400. 

[5] Lechuga L, Weidlich GA. Cone beam CT vs. fan beam CT: A comparison of image quality and dose delivered  between 
two differing CT imaging modalities. Cureus 2016; 8(9):e778. https://doi.org/10.7759/cureus.778 

[6] Reddy PS, Pradeep R, Jain AR, Krishnan CJ. Survey of panaromic radiographic examination of edentulous jaws prior 
to denture construction. J Dent Medic Sci 2013; 5(5):11-17. https://doi.org/10.9790/0853-0551117 

[7] Atwood DA. Bone loss of edentulous alveolar ridges. J Periodontol 1979; 50(4 Spec No):11-21. 
https://doi.org/10.1902/jop.1979.50.4s.11 

[8] Nagarajan A, Perumalsamy R, Thyagarajan R, Namasivayam A. Diagnostic imaging for dental implant therapy. J Clin 
Imaging Sci 2014; 4(Suppl 2):4. https://doi.org/10.4103/2156-7514.143440 

[9] Sumer AP, Sumer M, Güler AU, Biçer I. Panoramic radiographic examination of edentulous mouths. Quintessence Int 
2007; 38(7):e399-403. 

[10] Jindal S-K, Sheikh S, Kulkarni S, Singla A. Significance of pre-treatment panoramic radiographic assessment of 
edentulous patients -- a survey. Med Oral Patol Oral Cir Bucal 2011; 16(4):e600-606. 
https://doi.org/10.4317/medoral.16.e600 

[11] Bohay RN, Stephens RG, Kogon SL. A study of the impact of screening or selective radiography on the treatment and 
postdelivery outcome for edentulous patients. Oral Surg Oral Med Oral Pathol Oral Radiol Endod 1998; 86(3):353-
359. https://doi.org/10.1016/s1079-2104(98)90185-8 

[12] Masood F, Robinson W, Beavers KS, Haney KL. Findings from panoramic radiographs of the edentulous population 
and review of the literature. Quintessence Int 2007; 38(6):e298-305. 

[13] Lyman S, Boucher LJ. Radiographic examination of edentulous mouths. J Prosthet Dent 1990; 64(2):180-182. 
https://doi.org/10.1016/0022-3913(90)90175-C 

[14] Ezoddini Ardakani F, Navab Azam AR. Radiological findings in panoramic radiographs of Iranian edentulous patients. 
Oral Radiol 2007; 23:1-5. https://doi.org/10.1007/s11282-007-0056-0 

[15] Kose TE, Demirtas N, Karabas HC, Ozcan I. Evaluation of dental panoramic radiographic findings in edentulous jaws: 
A retrospective study of 743 patients “radiographic features in edentulous jaws.” J Adv Prosthodont 2015; 7(5):380-
385. https://doi.org/10.4047/jap.2015.7.5.380 

[16] Edgerton M, Clark P. Location of abnormalities in panoramic radiographs of edentulous patients. Oral Surg Oral Med 
Oral Pathol 1991; 71(1):106-109. https://doi.org/10.1016/0030-4220(91)90535-k 

[17] Charalampakis A, Kourkoumelis G, Psari C, Antoniou V, Piagkou M, Demesticha T, et al. The position of the mental 
foramen in dentate and edentulous mandibles: clinical and surgical relevance. Folia Morphol 2017; 76(4):709-714. 
https://doi.org/10.5603/FM.a2017.0042 



 Pesqui. Bras. Odontopediatria Clín. Integr. 2024; 24:e210105 

 
10 

[18] Perrelet LA, Bernhard M, Spirgi M. Panoramic radiography in the examination of edentulous patients. J Prosthet Dent 
1977; 37(5):494-498.  

[19] Jones JD, Seals RR, Schelb E. Panoramic radiographic examination of edentulous patients. J Prosthet Dent 1985; 
53(4):535-539. https://doi.org/10.1016/0022-3913(85)90642-0 

[20] Angulo F. Panoramic radiograph in edentulous and partially edentulous patients. Acta Odontol Venez 1989; 27(2-3):60-
67. [In Spanish]. 

[21] Seals RR, Williams EO, Jones JD. Panoramic radiographs: necessary for edentulous patients? J Am Dent Assoc 1992; 
123(11):74-78. https://doi.org/10.14219/jada.archive.1992.0298 

[22] Avsever H, Gunduz K, Orhan K, Canitezer G, Piskin B, Akyol M. Prevalence of edentulousness, prosthetic need and 
panoramic radiographic findings of totally and partially edentulous patients in a sample of Turkish population. J Exp 
Integr Med 2014; 4(3):220-226. https://doi.org/10.5455/jeim.180614.or.106 

[23] Ouma DO, Ogada CN, Mutave RJ. Pathological findings on dental panoramic tomograms of edentulous patients seen 
at a university hospital. J Oral Health Craniofac Sci 2018; 3:25-28. https://doi.org/10.29328/journal.johcs.1001024 


