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Introduction

In dentistry and oral and maxillofacial surgery, clinical 
examination with radiographic images is essential to end 
up with an accurate preoperative diagnosis. Radiography 
in dentistry has been for many years a building stone not 

Efficacy of Cone Beam Computed Tomography 
(CBCT) and Periapical (PA) Radiography in 
Endodontic Diagnosis and Treatment Planning*

A B O U T  A R T I C L E A B S T R A C T
Aim.
The benefits and limitations of cone beam computed tomography (CBCT) over conventional 
periapical (PA) radiographs have been studied by many authors since many years ago. The subtle 
point of negotiation is to understand to what extent the use of CBCT over periapical can have a 
positive influence on initial radiographic diagnosis in different dental specialties in last recent 
researches. This article research was achieved by identifying which modality is superior in diagnostic 
accuracy and outlining what can affect the efficacy of CBCT and PA radiography in the assessment 
of early periapical lesions, vertical root fractures and bone defects respectively.
Material and Methods.
A retrospective study was conducted with the use of two different electronic databases were search between 
years 2006–2017, PubMed Central® (PMC), and ProQuest, with a strict inclusion and exclusion criteria. 
Search was limited to English and articles that compared CBCT to PA radiography with the inclusion of 
the factors studied. The search strategy included a self made formula for the insertion of keywords into 
the search engine. Formula was to either enter one radiographic technique followed by the factor being 
studied, or two radiographic techniques followed by one factor being studied. Articles that appeared in 
more than one database were considered as duplicates and were only considered once. Two examiners 
(Hassan Al Basri (HAB) and Mohhamed Fadhul (MF)) searched for the articles on the search engines. 
HB was assigned to search in PubMed, while MF explored ProQuest. A total of 262 title/abstracts were 
identified through the data base search engines. Most of the articles were found on PubMed (n = 189) 
while the other were identified on ProQuest (n = 173). Relevant articles by title/abstract were all recorded 
and categorized according to the relevance to the factor being studied as shown in the results (n = 107).
Results. 
The total number of articles were categorized according to the factor being studied (n = 39) to end up 
with (n = 15) for periapical lesions, (n = 13) for vertical root fracture and (n = 11) for bone defects. Each 
category had its own table for analysis and data recording as shown in tables and diagrams. The 13 out 
of 15 articles concluded that CBCT is superior to PA radiography in, while the rest (n = 2) concluded 
that no difference was seen between the two modalities in the detection of periapical lesions. 10 out of 
13 articles for vertical root fracture and 5 out of 11 in bone defects also concluded that CBCT is superior 
to PA in the detection of each factor respectively. Pie charts were used to illustrate these differences.
Conclusion.
The main findings of this study demonstrate that with in all three factors studied, the majority of 
studies emphasized that CBCT was superior to periapical radiography.

Despite the limitations of the review conducted, evidence suggests that cone beam computed 
tomography is superior to periapical radiography in image quality and diagnostic. However, it can 
be concluded that the specifications like field of view and voxel size affect the quality of CBCT 
images and therefore can affect its ability to detect periapical lesions, vertical root fractures and 
bone defects when compared to periapical radiographs. However, dental clinicians should be 
cautious with further search regarding the radiation dose of CBCT.

© 2018 OMF Publishing, LLC. This is an open access article under the CC BY licence 
(http://creativecommons.org/licenses/by-nc/4.0/).
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only an imaging tool, but a method that aids clinicians in 
accurate preoperative diagnosis. For several years clinicians 
have used a two dimensional periapical (PA) radiographs 
as it provides an acceptable imaging, due to it being cost 
effectiveness and exposes patients to little radiation. 
Recently three dimensional images were provided by cone 
beam computed tomography, which enhanced the level of 
diagnosis by providing a more accurate representation of 
the anatomy and enhanced image quality.

The problem with radiology is that it affects diagnosis 
significantly. Diagnosis in return effects the treatment plan 
or choice. Likewise, it’s very important for radiographic 
modalities to provide accurate information. Incorrect 

image assessment can effect or even change treatment 
decisions. Since CBCT still exposes patient to more 
radiation, caution should be taken ahead of referral for 
these images. Only after PA imaging has been taken, CBCT 
can be indicated as these images will give more details. 
This raises the question of to what extent is it superior 
to PA in the diagnosis of periapical lesions, vertical root 
fractures and bone defects. 

The purpose of this study is to identify to what extent 
CBCT provides more accurate diagnosis (Fig 1) when 
compared to periapical radiography, and what are the 
limitations of each modality carried out in the diagnosis of 
periapical lesions, vertical root fractures and bone defects.

FIGURE 1. A – A sagittal CBCT scan in a 25-year-old lady before endodontic retreatment shows periapical lesion (arrowhead) around the apices of a tooth 1.6 (asterisk) and chronic maxillary 
sinusitis (arrow). B – A 8-month follow-up sagittal CBCT scan shows no signs of periapical lesion around the apices of a tooth 1.6 (black asterisk) and no chronic inflammation in the maxillary 
sinus (white asterisk). Images of Figure 1 are courtesy of Dr. Mariia A. Zimina, Zimina Dental Clinic, Kyiv, Ukraine.

Background Literature

Radiographic imaging has helped many dental practitioners 
to envision what can’t be seen clinically by the naked eye. 
Radiography has been used in dentistry for many years and 
has proved to be an imperative diagnostic tool in dental 
treatment planning (Shah et al, 2014) [1].  The dependence 
of radiography in surgery, endodontics, oral pathology and 
restorative dentistry remains essential, and in some parts 
of the world is mandatory by law (van der Sanden et al, 
2016) [2]. Conventional periapical radiography has been 
the most commonly used image modality in many clinics, 
displaying two dimensional images of three dimensional 
structures (Butaric et al, 2010) [3].  However, the quality 
of their images is very challenging for practitioners, as 
minute details in these images can be hampered due to 

image noise and the inability of the radiograph to take 
three-dimensional images (Uraba et al, 2016) [4]. Likewise, 
recently cone beam conventional computed tomography 
came to fruition to provide a three-dimensional image 
of the same structure, providing better image quality and 
more valuable information to the dental practitioner (Gurtu 
et al, 2014) [5]. While it remains the most commonly used 
radiographic method in dental practice, the limitations 
of periapical radiographs are very significant as they are 
shown to compress a three dimensional anatomy, create 
geometric anomalies and anatomical noise (Meena et al, 
2014) [6]. Research has proven that a higher percentage 
of misdiagnosis occurs in endodontics diagnoses when 
using conventional periapical radiographs as compared to 
CBCT which is considered as the standard of care (Peters 
and Peters, 2012) [7]. When CBCT was first introduced, 

A B
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FIGURE 2. (A) Another sagittal CBCT scan of the patient from Figure 1 before endodontic retreatment. An axial (B) and coronal (C) CBCT scans 8-month after endodontic retreatment of 
the tooth 1.6 (black asterisk) shows no signs of chronic inflammation in the maxilla and maxillary sinus (white asterisk). Images of Figure 2 are courtesy of Dr. Mariia A. Zimina, Zimina Dental 
Clinic;Kyiv, Ukraine.

sectional images were produced, allowing better 
visualization by means of angles and quality. A study of 
Mota de Almeida et al (2014) [8], proved that the use CBCT 
has a substantial positive influence on treatment planning in 
endodontics. Additionally, some authors has also reported 
CBCT to be more effective than periapical radiographs 
especially in detecting root canal anatomy. However, 
others studies have shown that the superior abilities of 
CBCT were not of significant value especially in detecting 
the internal anatomy of mandibular incisors (Assadian et 
al, 2016) [9]. While studies have outlined the benefits of 

CBCT over periapical radiography, a direct comparison 
to this effectiveness has not been conducted. When CBCT 
was first introduced, sectional images were produced, 
allowing better visualization by means of angles and quality. 
The benefits and limitations of CBCT over conventional 
periapical radiographs have been studied by many authors. 
The subtle point of negotiation is to understand to what 
extent the use of CBCT over periapical can have a positive 
influence on initial radiographic diagnosis in different 
dental specialties. This research aims to identify whether 
the use of CBCT would affect the preliminary diagnosis for 

A

B C
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different dental cases when compared to periapical images. 

Material and Methods

1. SEARCH STRATEGY
The following electronic databases were search between 
2006–April 2017: PubMed and ProQuest. To find additional 
studies a hand selective search was done of the reference 
lists on the final set of retrieved articles.  The search strategy 
included a self made formula for the insertion of keywords 

into the search engine. Diagram 1 explains this procedure. 
These keywords included “Cone Beam Computed 
Tomography” or “CBCT”, “Periapical Radiograph” or 
“PA”, “Digital Radiograph”, “Conventional Radiographs”, 
“Periapical Lesions”, “Vertical Root Fracture” or “VRF”, 
“Alveolar Bone Loss” and “Bone Defects”. The formula was 
to either enter one radiographic technique followed by 
the factor being studied, or two radiographic techniques 
followed by one factor being studied. The diagram presents 
the formula as such. 

Diagram 1. The diagram above outline the formula used (yellow box) to insert the keywords (pyramid). The key words consist of two parts, the radiographic techniques (orange) and the 
factors studies (blue). Each word was inserted by the use of the formula into the database search engine. 

Articles that appeared in more than one database were 
considered as duplicates and were only considered once. Two 
examiners (Hassan Al Basri (HAB) and Mohhamed Fadhul 
(MF)) searched for the articles on the search engines. HB was 
assigned to search in PubMed, while MF explored ProQuest. 

2. INCLUSION AND EXCLUSION CRITERIA
The table bellow (Table 1) outlines the inclusion and 
exclusion criteria that were used to include and exclude 
studies as such. In vivo and in vitro studies were 
included with the exclusion of case reports case studies, 

Inclusion Criteria Exclusion Criteria
Articles from 2006 till 2017 Studies that only reviewed CBCT machines without periapical
English only Studies outside the factors studied
Abstract that contain one or more of the keywords in the study Case studies
Interventions: only articles that compared CBCT to periapical 
radiography (conventional or digital)

Case reports

Outcome measures: only studies that examined periapical lesions, 
vertical root fracture (VRF) and bone defects.
Full-text articles only

TABLE 1. The Criteria for Included Research 

CBCT IN DIAGNOSIS AND TREATMENT PLANNING 
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Diagram 2. The diagram is a flow diagram and represent the literature search from the initial time to the final number of articles concluded. 

review articles, textbooks and editorials respectively. 
Nevertheless, only studies that compared CBCT to 
periapical radiography were included. Any studies that 
compared the modalities outside the factor being studies 
(periapical lesions, vertical root fracture and bone defects) 
were excluded. Articles only in English language and full 
text articles were included.

3. DATA COLLECTION AND PROCESSING
A total of 262 title/abstracts were identified through the 
data base search engines. Most of the articles were found 

on PubMed (n = 189) while the other were identified on 
ProQuest (n = 173). Relevant articles by title/abstract 
were all recorded bellow and categorized according to the 
relevance to the factor being studied as shown below (n 
= 107). 
These were then further evaluated according to the 
inclusion and exclusion criteria by reading the titles/
abstracts. After reading some reference lists (n = 6) were 
added to end up with (n = 39) as the final number of 
articles reviewed in this study. The Diagram 2 shows the 
flow process of articles and how they were recruited:

The total number of article (n = 39) were categorized 
according to the factor being studied to end up with (n = 
15) for periapical lesions, (n = 13) for vertical root fracture 
(Fig 3) and (n = 11) for bone defects. Each category had its 
own table for analysis and data recording as shown below 
(Tables 2-4).

Results 

The total amount of articles (n = 39) were categorized 
according to the factor being studied and were classified 
between in vivo and in vitro studies. In articles that 
investigated periapical lesions, the majority of the studied 
were in vivo (n = 11) while the remaining were in vitro 
(n = 4). This was different in the case of articles that 
investigated vertical root fracture and bone defects were 

the majority of the studies were in vitro studies (n = 12) 
(n = 10) while the remaining were in vivo (n = 1) (n = 1) 
respectively. The Table 5 summarizes this as outlined.

PART 1: METHODOLOGY
PERIAPICAL LESIONS
The articles in this category had similar methods in data 
collection; the main changes included the number of 
sample, observers and the types of machines used. 3 articles 
have studied induced periapical lesions while 12 examined 
pathological periapical lesions in real patients. Detailed 
information on these differences is presented in Table 6. 

VERTICAL ROOT FRACTURE 
Since the majority if the articles in this factor were in 
vitro studies. The differences included different methods 
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FIGURE 3. An intraoral view (A) of a 45-year-old gentleman with a trauma in anamnesis shows ruptured mucosa (arrows) from a palatal aspect of the movable teeth 1.3-1.5. That gives a 
suspicion for a surgeon that the maxillary fracture combines with a roots fracture of the movable teeth. The axial (B), coronal (C) CBCT scans shows no roots fracture of the teeth 1.3-1.5. The 
CBCT confirmed only a maxillary fracture (arrows) – segmental fracture of the alveolar process. (Fig 3 continued on next page.)

A

B
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FIGURE 3. (cont’d). A coronal (C) and sagittal (D) CBCT scans shows no roots fracture of the teeth 1.3-1.5. The CBCT confirmed only a maxillary alveolar fracture (arrows). Images of Figure 
3 are courtesy of Ievgen I. Fesenko, PhD, Assis Prof; Kyiv, Ukraine.

C

D
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Factors of Study In Vivo (n) In Vitro (n) Total Number of Articles (n)
Periapical lesions 11 4 15
Vertical root fractures 1 12 13
Bone healing 1 10 11
Total number (n) 39

TABLE 5. Articles Included in the Study

TABLE 2. The Table Below is a Sample Table of How the Data Was Analyzed for Periapical Lesions Articles

TABLE 3. The Table Below is a Sample Table of How the Data Was Analyzed for Vertical Root Fractures Articles

TABLE 4. The Table Below is a Sample Table of How the Data Was Analyzed for Bone Defects Articles

of fracture, reference tests, and types of machines as well 
as the sample number. The status of the tooth (filled/not 
filled with metallic post) also differed. Details of each 
respective study are outlined in Table 7.  

BONE DEFECTS
In this category of articles, the area of focus differed 
between studies were 3 articles investigated alveolar bone 
loss, 5 investigated the efficacy in artificially induce bone 
defects, 1 examined the peri-implant bone healing and 1 
evaluated Regenerative periodontal bone level. The type 
of machines, sample number, observers’ number and bone 
status also differed and these are all outline in Table 8.

PART 2: WHICH MODALITY IS SUPERIOR? 
13 out of 15 articles concluded that CBCT is superior to 
PA radiography in, while the rest (n = 2) concluded that 
no difference was seen between the two modalities in the 
detection of periapical lesions. 10 out out of 13 articles for 
vertical root fracture and 5 out of 11 in bone defects also 
concluded that CBCT is superior o PA in the detection of 
each factor respectively. Pie charts were used to illustrate 
these differences as shown Diagram 3. 

PART 3: LIMITATIONS ADDRESSED 
Several articles have mentioned the causes or limitations 
of CBCT and PA radiography respectively in the 

identification of periapical lesions, vertical root fractures 
and bone defects. The numbers of articles that have 
addressed the limitations are shown in Diagram 3. It 
can be seen that 9 articles mentioned limitations of PA 
radiography and 4 articles addressed limitation of CBCT 
in detection of periapical lesions. In the evaluation of 
vertical root fracture, 6 articles identified limitations 
of CBCT compared to PA and 2 articles identified the 
limitations of PA radiography in examination of the 
respective category. The limitations addressed for bone 
defects were less compared to the other categories with 
only 4 articles identify the limitations for CBCT in 
evaluating bone and 3 articles have shown the limitations 
of periapical radiography. 

These addressed limitations were tabulated in Tables 
9-14. It can be noted that many articles agree that 
limitations of CBCT are due to its high radiation dose 
compared to PA and the fact that it require training for 
the use of system. Nevertheless, it was identified that the 
specification of CBCT during its use alters its ability to 
detect lesions when compared to PA radiography. Detailed 
explain of these differences are tabulated in Tables 9-11.

More over the limitations of PA radiography in the 
detection of periapical lesions, vertical root fractures and 
bone defect was due to to the image quality affected by 
noise etc. furthermore, superimposition of structures in 
the maxillary molar area was also identified as limitation 

Authors Year Study 
Design

Source of 
Sample

Type of 
Lesion

Patient n Tooth n Focus Evaluation 
Time

Observers Conclusion

Authors Year Study 
Design

Source of 
Sample

Tooth
No.

Focus Method of 
fractures

Tooth 
Status

Reference 
Test

CBCT 
Specifications

Periapical 
Specifications

Number of 
Observers

Conclusion

Authors Year Study 
Design

Source 
Sample

Number 
of Teeth

Number 
of Jaws

Focus Periapical 
Specifications

Film 
Specifications

CBCT 
Specifications

Bone 
Status

Reference 
Test

Number of 
Observers

Conclusion
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Diagram 3. The diagram illustrated the number of articles that indicated CBCT is superior to PA radiography and the articles that concluded no difference was seen between CBCT and PA 
radiography for each factor studied. 

Diagram 4. The graph identifies the number of articles that addressed limitations of CBCT and PA radiography in each factor respectively. The total number of articles for periapical lesions 
is (n = 15), vertical root fracture (n = 13) and bone defects (n = 11).

of PA. Detailed information about these limitations is 
outlined in Tables 12-14.

The following tables (Tables 6-14) used to analyze 
the data with detailed information of the difference in 
methodology and the limitations of CBCT and periapical 
radiography as such. 

Discussion 

This study set out to compare the differences in efficacy 
between periapical radiography and CBCT in diagnosis of 
periapical lesions, vertical root fractures and bone defects 
in current available literature. The main findings of this 
study demonstrate that with in all three factors studied, 

the majority of studies emphasized that CBCT was 
superior to periapical radiography. Twenty-three percent 
(23%) of all of the studies have shown that there was no 
difference with regards to the diagnostic capabilities of 
CBCT and periapical radiography. That can be due the 
small sample size, the type of study conducted and the 
type of periapical radiographic modality used. Moreover, 
only a few studies showed that there was no difference 
between both modalities.  Nevertheless, some limitations 
are addressed for both radiographic modalities and this 
may be a contributing factor to our conclusion. The most 
likely explanation of the negative finding is that the design 
of the studies can interfere with the conclusion since the 
studies had different sample size between each other. 
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LIMITATIONS OF CBCT

TABLE 9. Limitations of CBCT in Detecting Periapical Lesions  Addressed by Various Research Papers

TABLE 10. Limitations of CBCT in Detecting Vertical Root Fracture Addressed by Various Research Papers

TABLE 11. Limitations of CBCT in Detecting Bone Defects as Addressed by Various Research Papers 

Authors Year Study Design Limitation
Campello et al [10] 2017 In vitro CBCT requires proper trained prior to use
Sakhadari et al [12] 2016 In vitro Voxel size (field of view) must be taken into account to minimize patient 

radiation dose
Shahbazian et al [16] 2013 In vivo Due to high radiation dose CBCT should be used only when indicated
Balasundaram et al [20] 2012 In vivo Even though CBCT shows more “information”, it doesn’t affect the treatment 

plant when compared to PR 

Authors Year Study Design Limitation
Bardal et al [38] 2015 In vitro Interpretation of  CBCT scans needs greater expertise and skills
dos Santos Corpas et al [42] 2011 In vitro CBCT was not found to be reliable for bone density measures
Grimard et al [44] 2009 In vivo However, CBVT does not provide some of the benefits of reentry surgery such 

as residual probing depth following regenerative therapy

Authors Year Study Design Limitation
Bechara et al [24] 2013 In vitro CBCT at a small field of view (FOV) showed more accuracy compared to  large 

FOV
Bechara et al [24] 2013 In vitro 1. PSP and small FOV CBCT show similar results and are greater than large 

FOV CBCT
2. The study concludes that CBCT should be used when PSP is not enough to 
detect VRF

Abdinian et al [25] 2016 In vitro 1. The study concludes that CBCT should only be used after basic radiology 
is done

Brady et al [28] 2014 In vitro 1. The width of the fracture affects the diagnostic accuracy of CBCT
2. CBCT is more accurate in detecting a fracture of >50 μm rather than <50 μm

Jakobson et al [31] 2013 In vitro The presence of metallic posts can affect the image when  using New Tom
da Silveira et al [32] 2013 In vitro The root condition should then guide the voxel resolution choice, selecting 

0.3-voxel for not root filled teeth and 0.2-voxel for teeth with filling and/or a 
post

Metska et al [36] 2009 In vitro The presence of root filling did not significantly influence of the CBCT but 
reduced its specificity

Such an example is the study by Estrela et al (2008) [22], 
which contained a sample size of 1508 compared to another 
study by Campello et al (2017) [10] only included 11 
samples. The study design of the articles included can affect 
their conclusion, although, this review did not criticize the 
quality of research included to come up with conclusions. 
However since this review was based on conclusions of 
the reviewed articles, this could affect the outcome of the 
review. From the data collected in the results it is observed 
that significant key conclusions that were shared between 
most papers are consistent with other systematic reviews 
conducted in the same field of study (Bella et al, 2012) 
[47], (Kruse et al, 2014) [48].  Studies conducted since 2006 

have shown the superiority of CBCT when compared to 
periapical radiography with regards to the aforementioned 
factors. On the other hand, while recent studies still support 
the fact that CBCT is superior, they also outline the technical 
specification which can influence the diagnostic abilities of 
CBCT (Bardal et al, 2015) [38], (Davies et al, 2015) [19], 
(Shahbazian et al, 2013) [16], and Kanagasingam et al (2017) 
[11] suggested that additional parallel views can increase 
the diagnostic accuracy of PA when comparing to CBCT 
in the detection of periapical lesions. However, limitations 
can still occur in the maxillary molar region with PA 
radiographs. The field of view (FOV) in CBCT had an effect 
with respect to the specificity and sensibility in detecting 
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Authors Year Type of Study Limitation Addressed
da Silveira et al [32] 2013 In vitro The radiographic examination with horizontal angle variation should be 

encouraged as the first complementary approach to assess the presence of VRF
Metska et al [36] 2009 In vitro In PAR presence of root filling reduced sensitivity

Authors Year Type of Study Limitation
Bardal et al [38] 2015 In vitro Interpretation of PSP images needs greater expertise and skills
dos Santos Corpas et al [42] 2011 In vitro Radiographic fractal analysis did not seem to match histological fractal analysis
Patel et al [43] 2009 In vivo With intraoral radiography, external factors such as, anatomical noise and 

poor irradiation geometry, which are not in the clinician’s control, hinder the 
detection of periapical lesions

Authors Year Type of Study Limitation Addressed
Uraba et al [4] 2016 In vivo CBCT shows more accuracy in detecting AP lesions in maxillary molars, 

canines and incisors groups
Venskutonis et al [13] 2014 In vivo Periapical radiography can give limited information especially in the molar 

teeth
van der Borden et al [15] 2013 In vivo The outcome of RCT with pa can be untrue
Shahbazian et al [16] 2013 In vivo PA is not able to visualize pathology in maxillary molar area
Shahbazian et al [16] 2013 In vivo Diagnosing AP with PA is underestimated with 60% missed lesions
Cheung et al [17] 2013 In vivo There were substantial disagreements between pa and CBCT for assessing the 

periapical status of molar teeth, especially for the maxillary arch
Low et al [21] 2008 In vivo 34% of lesions detected on CBCT were missed by pa in maxillary premolars 

and molars
Estrela et al [22] 2008 In vivo Possibility of false-negative diagnosis when using conventional radiography
Estrela et al [22] 2008 In vivo PA can only detect lesions at advance state compared to CBCT

LIMITATIONS OF PERIAPICAL RADIOGRAPHS

TABLE 12. Limitations of Periapical Radiography in Detecting Periapical Lesions Addressed by Various Research Papers

TABLE 13. Limitations of Periapical Radiography in Detecting Vertical Root Fracture Addressed by Various Research Papers

TABLE 14. Limitations of Periapical Radiography in Detecting Bone Defects Addressed by Various Research Papers

vertical root fractures. A smaller FOV has shown more 
accurate detection when compared to larger FOV (Bechara 
et al, 2013) [24]. A few more studies demonstrated that size 
of the FOV in CBCT alters the ability of detection of VRF in 
endodontically treated teeth. (Bechara et al, 2015) [26], (da 
Silveira et al, 2013) [32]. With regard to bone defects, it was 
suggested that the use film holders can alter the assessment 
of alveolar bone loss in PAR, in such a way that it could 
improve its diagnostic ability (Takeshita et al, 2014) [40]. 
Another point of discussion is the effects of external factors 
or variables which may influence the ability of diagnosis of 
the areas in question. With intraoral radiography, external 
factors such as, anatomical noise and poor irradiation 
geometry, can hinder the detection of periapical lesions. 
CBCT removes these external factors and further permits 
the clinician to select the most relevant views of the area 
of interest resulting in improved detection of the presence 
and absence of periapical lesions (Patel et al, 2009) [43]. 

Nevertheless, certain studies also shown that presence and 
absences of fillings can affects the image quality. Metska 
et al (2009) [36] stated that the presence of root filling has 
no effect on the efficacy of CBCT. Whereas, da Silveira et 
al (2013) [32] suggested that the presence or absence of 
fillings guides the voxel to be used. Differences between in 
vivo and in vitro studies have a subtle point of negotiation. 
Even though clinical studies results are consistent with in 
vitro results (both show CBCT is superior to PA). Several 
studies suggested that PR is not able to detect periapical 
lesions in the posterior maxilla due to superimposition 
of the structures where this cannot be assessed in “in 
vitro” studies. (Shahbazian et al, 2013) [16], (Cheung et 
al, 2013) [17], (Low et al, 2008) [21]. In another study, it 
concludes with, the orientation of the fracture and how it 
can influence the ability of detection in both PA and CBCT 
(Jakobson et al, 2014) [31]. Several papers addressed the 
ease of use and the levels of radiation among these devices. 
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According to Vandenberghe et al, (2008) [46], the use of 
CBCT should only be used in complex treatment planning 
such as, periodontal surgeries or implant placements 
at lower doses and with smaller voxel sizes. Although 
multiple articles agree that even though CBCT can give 
an accurate result, clinicians still require more training to 
easily use and interpret these images (Campello et al, 2017) 
[10], (Bardal et al, 2015) [38]. Due to radiation difference 
between CBCT and PA, literature encourages the use of 
CBCT only when needed or after the use of PA (Shahbazian 
et al, 2013) [16], (Abdinian et al, 2016) [25]. Some authors 
have stated that the use of CBCT is only permissible if the 
diagnostic information improves the treatment results due 
to the extent of radiation (Bagis et al, 2015) [39]. The main 
limitation of this study is that the focus was based on the 
conclusion of past studies and did not focus in depth on the 
variation of the design of studies conducted. Although this 
would not significantly alter our conclusion of the reviewed 
papers [49-52], it may present as a future complication in 
such a way that may require more precise analysis. Another 
major obstacle faced was that this research included a 
narrow assessment of search engines (only PubMed and 
ProQuest). With that being said, the portal provided by 
Ras Al Khaimah Medical and Health Sciences University 
was not able to retrieve several articles in full-text version, 
which narrowed our literary records to assess. This study 
reinforces the recommendation for the use of CBCT in 
diagnosis of periapical lesions, root fractures and bony 
defects and should be utilized in treatment planning in most 
if not all cases. The results are of direct practical relevance 
in which CBCT will benefit the diagnostic abilities of any 
dental clinician who had previous training with the use of 
the device. 

Conclusion 

Despite the limitations of the review conducted, evidence 
suggests that cone beam computed tomography is superior 
to periapical radiography in image quality and diagnostic 
ability with regards to periapical lesions, vertical root 
fractures and bone defects. However, it can be concluded 
that the specifications like field of view and voxel size affect 
the quality of CBCT images and therefore can affect its 
ability to detect periapical lesions, vertical root fractures 
and bone defects when compared to periapical radiographs. 
However, dental clinicians should be cautious when 
exposing patient to CBCT due to the higher radiation dose 
of CBCT. Likewise, it is proposed that the use of PA with 
some modifications is encouraged before the use of CBCT 
due to radiation dose.

Future Directions

It is recommended to research the effects of diagnosis on 
treatment planning by both modalities. Nevertheless, more 
clinical studies should be conducted when understanding 
the difference between CBCT and PA in detecting PA 

lesions due to structures superimposition and it affects. 
Future studies should investigate how to achieve maximum 
quality at minimum radiation for the detection of the 
lesions discussed; Training on the use of cone beam 
computed tomography should be initiated at early stages of 
university life due to the requirements and advancements in 
diagnostic modalities within the dental field. 
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Introduction

Mostly success of the implantation is determined by 
the correct choice of the implant design, indications and 
technique of the operative intervention, the period of 
rehabilitation and the system of preventing complications 
[1-3]. Against the backdrop of fast and active development 
of dental implant prosthetics method, one of the significant 
shortcomings is a need for repeated visits, repeated 
manipulations (for example, anesthesia), and long duration 
of the whole treatment. The existing ways to reduce 
the number of visits and reduce the overall duration of 
treatment are covered in the modern literature, supported 
by the scientific justification for indications for the choice 
of methods of exposure [4-6]. One of the methods is to 
install the implant immediately after the extraction of 
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Introduction.
Immediate dental implantation makes it possible to maintain the quantity of jaw bone tissue at the 
area of the removed teeth. Amount of the inflammatory complications in the post-operative period 
reduces. Method has minimized quantity of operations and their traumatism. It reduces period of 
rehabilitation by 4-6 months when using dentures with support for dental implants.
Purpose.
The aim of the work is to analyze the long-term results of immediate dental implantation.
Objects and Methods. 
65 patients aged 25-68 years were treated. Patients were included in the study according to the 
following criteria: 1) one or two implants within a single segment (by using method of immediate 
dental implantation on the maxilla or mandible) 2) radiation methods of investigation were carried out 
in dynamics: 1st study before surgery – dental implantation; 2nd through 6 months; 3rd – 12 months 
after the surgery.
Results.
All implants were osseointegrated. The bone tissue of the jaws is uniformly adhered to the entire 
surface of the implants, pathological bone resorption was absent.
Conclusions.
Immediate dental implantation is used in clinical situations when the gingival volume is saved, 
there is no atrophy of the alveolar bone, and oral mucosa isn’t thinned. There are no clinical signs of 
the pathological process in the periapical zone of the removed tooth.
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the tooth. In such situations, both basal single-stage and 
classic two-stage intraosseous implants can be used. The 
implantation of the intraosseous element into the socket 
of the removed tooth eliminates the need for a long wait 
for its healing, as well as the repeated administration of an 
anesthetic and additional visit [7-9].

Usage of the method of one-stage implantation 
makes it possible to maintain 60-90% of the alveolar 
bone quantity at the area of the removed teeth. At the 
same time, without implantation, after tooth extraction, 
due to resorption and atrophy of bone tissue, after 6-12 
months quantity of jaw bone preserved only at 40-50%, 
and the height of the alveolar bone is reduced by 3-7 mm 
(Fig 1). Immediately dental implantation reduces amount 
of inflammatory complications at the post-operative 
period, minimizes quantity of surgical interventions and 
their traumatic impact. It allows shortening the time of 
rehabilitation with the use of orthopedic structures with 
support for dental implants for 4-6 months [2, 4].

A significant factor in successful treatment, including 
prosthetic implants, is the state of oral hygiene of the 
patient [1, 2, 9]. In that regard, oral hygiene is an important 



82

part of the sanitation of the oral cavity. In the aspect of 
dental implantation, they become even more important, 
helping to reduce the risk of complications during the 
surgical stage and positively affecting the long-term results 
of treatment [1, 4, 8].

In this regard, before the installation of the implant 
recommended professional hygiene measures that provide 
optimal conditions for the operation [3, 4]. However, in 
determining the indications for dental implantation, some 
dentists underestimate the patients’ performance of the 
recommended individual hygiene measures.

Many practicing dentists with extensive clinical 
experience at the same time pay insufficient attention to 
the oral hygiene of their patients, ignoring this important 
factor in the complex treatment of partial or complete 
adentia with non-removable dentures on implants [7, 10].

The aim of the work is to analyze the long-term 
results of immediate dental implantation method in 
circumstances of implementation of hygienic measures.

Objects and Methods

65 patients aged 25-68 years were treated. Patients were 
included in the study according to the following criteria: 
1) secondary adentia or indications for the removal 
of the tooth (teeth) 2) one or two implants within a 
single segment (by using method of immediate dental 

implantation on the lower or upper jaw). The exclusion 
criteria were: 1) pathological process at the periodontium 
(Figs 2 and 3); 2) comorbidity diseases 3) injuries; 4) 
operations requiring medical rehabilitation; 5) generalized 
periodontal diseases.

Therapeutic sanitation was performed before surgery. 
Patients were trained to individually care of the oral cavity, 
including the selection of flosses, toothbrush, toothpaste 
and mouthwash. In the morning, evening after meals all 
patients have used floss, also they have brushed their teeth 
with toothpaste, mouthwash, irrigator.

Patients were divided into two groups. First group (33 
patients) is included persons on who used the method of 
immediate two-stage dental implantation. The operation was 
carried out immediately after tooth extraction under local 
and regional anesthesia with an injection of “Ultracaine-
DC Forte” in a volume of 3.4 ml. Given the anatomical and 
topographic features of the jaws, the following structures 
were used: a helical two-stage cylindrical implant, 10 mm, 
11.5 mm long, 3.7 mm and 4.5 mm in diameter with a plug.

Immediate one-stage dental implantation (32 people) 
was carried out with strict adherence to the protocol of this 
type of rehabilitation of patients with partial secondary 
adentia. The removal of the destroyed tooth was carried 
out. The well was minimally prepared, forming a guide 
channel (Figs 1 and 2). An implant was placed (Figs 3-5). 
A temporary artificial crown was made.

FIGURE 1. Formation of a guide canal on the anterior maxilla.
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FIGURE 3. An implant is placed in the area of the removed tooth.

FIGURE 2. Formation of the canal for the implant placement in the alveolus of anterior mandible.
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FIGURE 4. A monolithic implant is inserted into the tooth socket.

FIGURE 5. Immediate and delayed methods of dental implants placement are used in combination.
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FIGURE 6. Quality of bone around the implants in the region of molars (A) and frontal teeth (B).

Before the surgery, the characteristics and structure 
of the bone tissue, the proximity of the maxillary sinus 
(on the maxilla), the localization of the mandibular canal 
were evaluated on the basis of the results of radiological 
methods (cone-beam computed tomography (CBCT) of 
the jaws or panoramic radiography). In the following, 
with the aim of dynamic evaluation of the implant’s 
osseointegration, the radiation methods of the study were 
carried out at the following times: after 6 months; 12 
months after the surgery.

As a criterion for assessing the condition of the 
implant, the performance indicator (PFI) was used, which 
was examined after 6 and

12 months after the intervention. At the same time, 
the quality of implant placement in bone, the level of 
adherence of bone tissue to the surface of the implant, the 
presence of horizontal or vertical resorption were noted. 
Controlled the functional state, distribution of load on the 
implant, occlusive load during chewing.

After the manufacture of the permanent metal-
ceramic crown, the esthetic state of the artificial crown, its 
color and shape, the degree of erosion, discoloration, and 
the chipped crown were evaluated. Then the patients were 
measured the depth of the gingival groove or gingival 
pocket. The probing was performed at several points in 
the region of each implant and the arithmetic mean value 
was calculated.

An important role was given to the state of hygiene, 
the presence of plaque in the area of the implant, which 
increases the risk of local inflammation in the form of 

mucositis and peri-implantitis.
Evaluation of dental status was carried out using: 

a simplified Green-Vermillion index (OHI-S, Green, 
Vermillion, 1964); gingival index (GI, Loe, Silness, 
1963); papillary-marginal-alveolar index (PMA, in the 
modification of Parma, 1960); the periodontal index 
(CPITN, WHO, 1960); the intensity of caries index (Klein, 
Palmer, 1937).

Results and Discussion

Before the operation, oral hygiene in both groups was 
good or satisfactory (OHI-S = 0.6). The intensity of gum 
inflammation, according to the interpretation of GI index, 
corresponded to a light gingivitis (1.0). The average 
number of sextants with gingival hemorrhage (CPITN 
“1”) ranged from 0.3 to 0.4.

The results of the postoperative examination (7-14 
days) showed that in 55% of cases, patients experienced 
mild soreness, in 45% – localized pain. The presence of 
soft tissue edema in the implant placement area was 
observed in 75% of cases, in 25% – edema in the area of 
implant and alveolar process mucosa. 

In 75% cases, regional mucous hyperemia of the 
dental papilla was recorded, in 25% – marginal hyperemia 
with bleeding during probing. An objective examination 
established that in 100% of cases the mobility of the 
implants was not noted.

X-ray was taken to determine the state of bone 
structures, and their relationship to the implant (Fig 6).

The main criteria for assessing the state of the dental 
implant in the long term were the following parameters: 
the degree of mobility of the implant; presence of bone 
tissue damage; degree and rate of bone atrophy; the 
condition of the mucosa adjacent to the implant; the depth 

of the pocket between the implant and the mucosa; quality 
of implant application to adjacent teeth; functional load 
efficiency; the ratio of the implant and the anatomical 
structures.

When examining patients 3 months after surgery, 
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a subjective assessment of pain was made; clinically 
determined presence of soft tissue edema, inflammatory 
phenomena in the implant placement area, bleeding of 
the gingival mucosa during probing, the mobility of the 
implant was controlled, the presence of dental plaque was 
determined (Figs 14, 15).

When conducting radial methods of investigation, 
the degree of engraftment of the implant in the bone 
tissue was determined (orthopantomography, dental 
X-ray or cone-beam computer tomography). Criteria for 
X-ray diagnosis were the following indicators: bone tissue 
densely attached to the surface of the implant; absence of 
bone tissue in the area of the implant for two turns of 
thread; horizontal resorption of bone tissue by 1/2 the 

length of the implant; vertical unilateral resorption of 
bone tissue.

In the control period 3-4 months after the operation, 
the patients had no pain, no inflammatory phenomena 
were observed, the implants were immovable, the bone 
tissue fit tightly over the entire surface of the implant, oral 
hygiene was satisfactory on average in the OHI-S index, 
signs of mucositis and peri-implantitis was not revealed.

In one case of two-stage implantation, osseointegration 
did not occur, on the X-ray the vertical and horizontal 
resorption of bone tissue was recorded, the pronounced 
mobility of the implant, edema and hyperemia of the 
tissues of the gum and mucous membrane was clinically 
determined (Fig 7). The implant was removed.

FIGURE 7. Resorption (arrowheads) of the alveolar bone around the implant.

Evaluation of the quality criteria for the installation of 
dental implants through 6 months showed that in a two-
stage operation in the long-term, the patients had no pain, 
no inflammatory phenomena were observed, the implants 
were immobile, the bone tissue fit tightly over the entire 
surface of the implant.

In a one-step operation, pain sensations and 
inflammatory phenomena were also not observed, the 
implants were immovable, and the bone tissue is adhered 
tightly over the entire surface of the implant (Figs 8 and 9).

Oral hygiene in patients with a two-stage and one-
stage implantation after the placement of the metal-
ceramic crowns for intraosseous implants remained good 
(OHI-S = 0.6) or satisfactory (OHI-S = 1.6). The intensity 
of gingiva inflammation, according to the interpretation 
of GI index indicators, corresponded to a light gingivitis 
(1.0). The average number of sextants with gingival 
hemorrhage (CPITN “1”) was 0.6.

Estimation of the aesthetic state of the prostheses 
testified that the color and shape of the artificial crowns 
were not violated; the orthopedic supraconstructions were 
retained, fixed, the occlusion was optimal.

Thus, the analysis of the condition of the prosthesis 
during the observation period from 3 months to 1 
year after the operation showed that the frequency of 
complaints about the removal of the implant as a result 
of the absence of osseointegration was 1.5% of the cases.

The results of clinical studies showed that the 
installation of implants directly into the dental holes 
immediately after their removal is a minimally invasive 
method of surgical treatment, allowing to significantly 
reducing the duration of the operating period.

Conclusions

Modern methods of dental implant prosthetics have a 
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FIGURE 8. Inflammation of the gingiva around the implants on the mandible is absent.

FIGURE 9. Postsurgical panoramic radiograph shows the direction of the implants positions and the surrounded bony tissue of the mandible after placement of non-removable denture.
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wide range of technical means (tools, devices, materials) 
that make it possible to expand the indications for their 
use. Worthy of attention are methods that reduce the 
invasiveness of ongoing surgical interventions. These 
include the surgical implant placement directly into 
the socket of the removed teeth in one visit, without 
repeated operations on the alveolar process and the gum. 
Prosthetics on the implant allow us to use high-quality 
materials for the lining of prostheses, first of all, high-
grade ceramic masses.

High efficiency of complex treatment is ensured by well-
coordinated work of highly qualified specialists: surgeon, 
prosthodontist, therapeutist and dental technician.

After the prosthodontics treatment, there is dynamical 
monitoring of the patients. 

Immediate dental implantation is used in clinical 
situations when the gingival volume is saved, there is no 
atrophy of the alveolar bone, oral mucosa isn’t thinned. 
There are no clinical signs of the pathological process in 
the periapical zone of the removed tooth.

Method of a single-stage implantation is used under 
the same conditions, if the patient wishes to conduct all 
the manipulations per one visit.

Usage of individually selected hygiene products by 
patients with intraosseous implants is an indispensable 
clause to keep in a good hygienic status oral cavity and 
preventing possible complications of the treatment.
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Introduction

The implementation of multislice computed tomography 
(synonym: multidetector computed tomography) [1] 
into oral and maxillofacial surgery and head and neck 
surgery is a major achievement of modern medicine and, 
first of all, maxillofacial and head and neck radiology 
[2, 3]. The emergence of this method of investigation 
is the result of a modern scientific and technological 
revolution. Computed tomography is a fundamentally 
new, noninvasive diagnostic method that allows one to 
visualize the relationship of individual organs and tissues 
in normal and under different pathological conditions, 
based on the use of the principle of mathematical 
modeling of an X-ray image, followed by construction 
using a computer, according to the data obtained, images 
of horizontal “slices” of parts of the human body on the 
display screen. This type of research has opened up broad 
prospects for diagnosis. Currently, it is increasingly being 
used in diseases of the maxillofacial region and neck [4, 5].

The first official report on the use of a new type 
of radiographic study, called transaxial computed 
tomography, was made by Hounsfield and Ambrose in 
April 19, 1972 at the annual congress of the British Institute 
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of multislice computed tomography (MSCT) [1]. The analysis of multislice computed tomography 
scans were used upon the investigation. Based on the results of multislice computed tomograms a 
normal anatomy of the facial bones presented. Using the multislice computer tomography makes 
possible to effectively diagnose degenerative, inflammatory and neoplastic processes of the facial 
bones. 
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of Radiology. In the same year, the first publication of 
the authors on this method of research appeared. The 
highest recognition of the value of a fundamentally new 
type of survey for all of humanity is the award in 1979 
of the Nobel Prize for Physiology or Medicine English 
electrical engineer Godfrey Hounsfield (Great Britain) 
and American physicist Allan Mcleod Cormack (USA) 
for the introduction of computed tomography in medical 
practice. Diagnosis using a computed tomography is 
based on the detection of direct radiologic symptoms, i.e. 
the localization, shape and size of the pathological focus is 
determined. Indirect signs, caused by the germination of 
the tumor in the surrounding soft tissues, lymph nodes, 
large vessels also have significance.

Advantages of computed tomography are its 
harmlessness, safety, the speed of obtaining information, 
the absence of contraindications, the availability of use not 
only in a hospital environment, but also upon examination 
of a patient in small private clinics.

In our opinion, CT scan in patients with osteomyelitis 
and posttraumatic changes of facial bones, diseases of 
the maxillary sinuses, tumors and tumor-like formations 
of the maxillofacial region and neck, as well as many 
other diseases of the face and neck is a prerequisite for 
establishing an accurate diagnosis and implementation 
of the correct treatment [6-10]. Also, using the digital 
imaging and communications in medicine (DICOM) 
images of the CT scans and loading them into special 
software helps became routine practice in the 3D planning 
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of the surgeries and 3D printing [12-14]. Ignoring this 
method of research in a complex examination of patients 
can be considered a medical error [15-23].

Discussion

In this article, we will present the multislice CT scans of 
the facial skeleton of healthy persons.

In order to make it easier for us to understand the 
anatomy of the bones of the facial skeleton in CT images, 
we recall the clinical anatomy of these bones, and then we 
will compare them with the images that we obtained on 
spiral computer tomograms.

The mandible (lower jaw) (Figs 1 and 2), is an unpaired 
and movable bone of the skull, has a horseshoe shape and 
develops from the 1st branchial arch.

FIGURE 1. Facial bones on the 3D scan (frontal view) of multislice computed tomography. Numbers with arrows denote the following anatomical structures: 1 – mandibular ramus; 
2 – masseteric tuberosity; 3 – the body of the mandible; 4 – mental foramen; 5 – angulus mandibulae; 6 – linea obliqua externa; 7 – infraorbital rim; 8 – infraorbital foramen; 9 – nasal 
aperture; 10 – canine fossa; 11 – anterior nasal spine; 12 – zygomatic bone; 13 – nasal bone; 14 – orbit; 15 – mental spine; 16 – internal blique line; 18 – glabella (an anatomical landmark 
on the frontal bone); 19 – optic canal; 20 – superior orbital fissure; 21 – zigomaticofrontal suture; 22 – inferior orbital fissure; 23 – nasal septum; 24 – juga alveolaria elevations of the 
alveolar processes; 25 – zygomatic arch.

In the mandible distinguish the horizontal part or 
body, corpus mandibulae and branch, ramus of the 
mandible. These two parts converge at an angle, angulus 
mandibulae. The mandibular body consists of the upper 
part, pars alveolaris, and the base of the lower jaw, the 
basis mandibulae. In the upper part there are dental 
alveoli, alveoli dentales with septa alveolaria. Dental 

alveoli on the external surface of the lower jaw correspond 
to the alveolar elevations, juga alveolaria. In the anterior 
part of the body there is a thickening – the chin elevation, 
protuberantia mentalis, and at the level of the projection 
of the roots between the first and second small molars 
is the chin aperture, foramen mentale – the exit of the 
mandibular nerve of canalis mandibulae. A little below 
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FIGURE 2. Facial bones on the 3D scan (lateral view) of multislice computed tomography. Numbers with arrows denote the following anatomical structures: 1 – external auditory meatus; 
2 – processus condylaris; 3 – incisura mandibulae; 4 – processus coronoideus; 5 – mental foramen; 6 – infraorbital foramen; 7 – anterior nasal spine; 8 – nasal bone; 9 – orbit; 10 – 
zygomatic bone; 11 – zygomatic arch (formed by the temporal process of the zygomatic bone and the zygomatic process of the temporal bone); 12 – mental spine; 13 – angle of mandible; 
14 – masseteric tuberosity; 15 – left mandibular body; 16 – mastoid process; 17 – maxillary tuberosity.

the chin aperture begins the external oblique line, linea 
obliqua externa. She goes up and back, gradually moving 
to the front edge of the branch of the jaw. Behind the 
oblique line, the outer surface of the lower jaw is smooth, 
but closer to its corner, chewing tuberosity is noticeable, 
tuberositas masseterica is the place of attachment of the 
actual chewing muscle. The inner surface of the body of 
the lower jaw is smoother. On the middle line there are 

two protruding bone spines (the spine can be bifurcated) 
– the chin spines, spina mentalis – the sites of the tendon 
attachment m. Genioglossi. On the sides of the spina 
mentalis, oval-shaped flat pits are noted, fossae digastricae 
are the places of attachment of the digastric muscle. 
Above and lateral from them are still visible fovea, fovea 
sublingualis – the place of abutment of the hyoid gland. 
Between the two pits, a convex line of attachment of the 

maxillo-hyoid muscle begins, linea mylohyoidea. This line 
goes to the branch of the lower jaw and Y – figuratively 
diverges into the bony ridges, which are sent to the 
coronary and condylar processes. The outer cushion of 
the jaw is called linea obliqua externa, and the inner jaw 
is linea obliqua interna. Somewhat higher and in front of 

the osseous tongue of the jaw, at the point of convergence 
of the two bony cords (coming from the coronary and 
condylar processes) there is a flattened bony elevation –
torus mandibulae.

The jaw branch, ramus mandibulae, on the inner 
surface has a hole, foramen mandibulae leading to the 
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mandibular canal (canalis mandibulae). The inner edge of 
the hole acts as a tongue - lingula mandibulae, where lig.
sphenomandibulare is attached. The branch of the jaw has 
two processes: processus coronoideus (coronoid process) 
and processus condylaris (muscular process). Between the 
two processes there is a tenderloin, incisura mandibulae. 
The condylar process has a caput mandibulae and a 
collum mandibulae; in front on the neck is a fovea, fovea 
pterygoidea (attachment site of m.pterygoideus lateralis).

The maxilla (upper jaw) is represented by two 
maxillary bones. The maxillary bone consists of a body 
and four processes (Figs 1 and 2). The body, corpus 
maxilla, contains a large maxillary sinus (sinus maxilla), 
which opens with a hole (hiatus maxillaris) into the nasal 
cavity in the middle nasal passage. The front surface 
(facies anterior) below passes into the alveolar process, 
where there are a number of elevations (juga alveolaria) 
corresponding to the position of the roots of the teeth. 
Above these elevations is the canine fossa (fossa canina).

The anterior surface of the maxillary is delimited from 
the orbit by the infraorbital margin (margo infraorbitalis), 
beneath which is the infraorbital foramen (foramen 
infraorbitalis). The medial border of the anterior surface 
is the nasal incision (incisura nasalis). The subfamily 
surface (facies infratemporalis) is separated from the 
anterior surface by the zygomatic process and carries a 
tuber maxilla and a large palatine fissure (sulcus palatinus 
major). The nasal surface (facies nasalis) below passes into 
the upper surface of the palatine process. On it there is a 
crest of the inferior nasal shell (crista conchalis).

Behind the frontal process is a tear sulcus (sulcus 
lacrimalis), which passes into the nasolacrimal canal 
(canalis nasolacrimalis), which communicates the lower 

nasal passage with the orbit. The hole leading to sinus 
maxillaris opens in the middle nasal passage. The facial 
surface (facies orbitalis) in the region of the posterior 
margin has an infraorbital furrow (sulcus infraorbitalis), 
which in front turns into canalis infraorbitalis opening on 
the anterior surface of the maxillary by a hole (foramen 
infraorbitale). Under this hole is the fossa canina.

Appendices of the maxillary are represented by: 
frontal – processus frontalis; Alveolar – processus 
alveolaris (its lower edge – arcus alveolaris has dental 
cells, alveoli dentalis, which are separated by septa, septa 
interalveolaria); Palatine – processus palatinus (forms the 
skeleton of the palate, palatum osseum, in the anterior part 
there is a incisive canal, canalis incisivus, as well as the 
incisive sutura, sutura incisiva, separating the incisal bone 
that has merged with the maxillary bone); zygomaticus – 
processus zigomaticus.

Zygomatic bone is a paired and strongest of facial 
bones. It has 3 surfaces and 2 processes. The lateral 
surface, facies lateralis has the form of a four-pointed star 
and slightly protrudes into a hillock. The glabrous surface, 
facies orbitalis, participates in the formation of the orbital 
walls. Facies temporalis (temporal surface) faces the 
temporal fossa. The frontal process, processus frontalis, 
connects with the zygomatic process of the frontal and 
large wing of the sphenoid bone. The temporal process 
connecting with the zygomatic process of the temporal 
bone forms a zygomatic arch.

Anatomical features of the bones of the facial skeleton 
in 3-D images are presented in Figures 1 and 2. The x-ray 
and facial bone bones in horizontal, frontal and sagittal 
sections in images of spiral CT are represented in Figures 
3, 4 and 5.

FIGURE 3. Axial CT scan at the level of hyoid bone. Numbers with arrows denote the following anatomical structures: 1 – the lateral borders of the greater horns of hyoid bone; 2 – the 
greater horns.  
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FIGURE 4. Axial CT scan at the level of the lower border of mandible. Numbers with arrows denote the following anatomical structures: 1 – the mandibular symphysis; 2 – the right 
mandibular ramus.  

FIGURE 5. Axial CT scan at the level of the teeth at the mandible. Numbers with arrows denote the following anatomical structures: 2 – the right mandibular ramus; 5 – external oblique ridge 
(Latin: linea obliqua externa); 6 – mylohyoid line (Latin: linea mylohyoidea).
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FIGURE 6. Axial CT scan at the level of the teeth crowns of the mandible. Numbers with arrows denote the following anatomical structures: 2 – inner surfaces of the mandibular rami; 3 – 
styloid processes of the temporal bones.

FIGURE 7. Axial CT scan at the level of the maxillary teeth. Numbers with arrows denote the following anatomical structures: 2 – inner surfaces of the mandibular rami; 3 – styloid processes 
of the temporal bones; 4 – mandibular foramen.
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FIGURE 9. Axial CT scan at the lower third of the maxillary sinus. Numbers with arrows denote the following anatomical structures: 2 – inner surfaces of the mandibular rami; 3 – styloid 
process of the temporal bone; 7 – maxillary sinus; 8 – the pterygoid hamulus; 20 – odontoid process (dens) of the axis (is a second cervical vertebra (C2)); 27 – atlas (is a first cervical 
vertebra (C1)). 

FIGURE 8. Axial CT scan at the level of inferior wall of the maxillary sinus. Numbers with arrows denote the following anatomical structures: 2 – inner surfaces of the mandibular rami; 
3 – styloid processes of the temporal bones; 4 – mandibular foramen; 7 – the bottom of the maxillary sinus; 20 – odontoid process (dens) of the axis (is a second cervical vertebra (C2)); 
27 – atlas (is a first cervical vertebra (C1)).
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FIGURE 10. Axial CT scan at the middle third of the maxillary sinus. Numbers with arrows denote the following anatomical structures: 2 – inner surfaces of the mandibular rami; 3 – styloid 
process of the temporal bone; 9 – maxillary sinus; 10 – sphenoid; 11 – apices of the teeth roots located in the maxillary sinus; 17 – the hard palate; 20 – odontoid process (dens) of the 
axis (is a second cervical vertebra (C2)); 

FIGURE 11. Axial CT scan at the middle third of the maxillary sinus. Numbers with arrows denote the following anatomical structures: 2 – inner surfaces of the mandibular rami; 3 – styloid 
process of the temporal bone; 9 – maxillary sinus; 10 – medial pterygoid plate of the sphenoid; 11 – apices of the teeth roots located in the maxillary sinus; 12 – lateral pterygoid plate of 
the sphenoid; 13 – nasal septum; 17 – the hard palate; 21 – cervical vertebrae.

TYMOVIEIEV, USHKO, MAKSYMCHA, AND UKHARSKA



97

FIGURE 12. Coronal CT scan at the level of central incisors. Numbers with arrows denote the following anatomical structures: 1 – central incisors; 2 – anterior nasal spine; 3 – nasal cavity; 
4 – frontal process of the maxillary bone; 5 – frontal sinus.

FIGURE 13. Coronal CT scan at the level of canines. Numbers with arrows denote the following anatomical structures: 2 – anterior nasal spine; 3 – nasal cavity; 4 – frontal process of the 
maxillary bone; 5 – frontal sinus; 6 – inferior nasal concha; 7 – mandibular symphysis; 8 – orbita; 9 – perpendicular plate of the ethmoid bone.
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FIGURE 14. Coronal CT scan at the level of canines. Numbers with arrows denote the following anatomical structures: 3 – nasal cavity; 5 – frontal sinus; 7 – mandibular symphysis; 9 – 
perpendicular plate of the ethmoid bone; 10 – maxillary canines; 11 – maxillary sinus; 14 – nasal spine of the frontal bone; 18 – the outer cortical plate of the maxilla.

FIGURE 15. Another coronal CT scan at the level of canines. Numbers with arrows denote the following anatomical structures: 5 – frontal sinus; 6 – inferior nasal concha; 7 – left mandibular 
symphysis; 8 – orbit; 9 – perpendicular plate of the ethmoid bone; 10 – maxillary canines; 11 – maxillary sinus; 12 – vomer; 13 – ethmoidal air cells (Latin: cellulae ethmoidalis); 14 – nasal 
spine of the frontal bone; 18 – the outer cortical plate of the maxilla.
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FIGURE 16. Coronal CT scan at the level of 1st premolars. Numbers with arrows denote the following anatomical structures: 6 – inferior nasal concha; 8 – orbit; 9 – perpendicular plate of 
the ethmoid bone; 11 – maxillary sinus; 12 – vomer; 13 – ethmoidal air cells (Latin: cellulae ethmoidalis); 14 – nasal spine of the frontal bone; 15 – infraorbital canal; 16 – middle nasal 
concha; 17 – hard palate (palatine process of the maxilla); 18 – the outer cortical plate of the maxilla; 21 – zygomatic process of the frontal bone.

FIGURE 17. Coronal CT scan at the level of 1st molars. Numbers with arrows denote the following anatomical structures: 6 – inferior nasal concha; 11 – maxillary sinus; 13 – ethmoidal 
air cells (Latin: cellulae ethmoidalis); 16 – middle nasal concha; 17 – hard palate (palatine process of the maxilla); 19 – zygomatic bone; 21 – zygomatic process of the frontal bone; 23 – 
sphenoid sinus; 25 – greater wing of the sphenoid bone.
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FIGURE 18. Coronal CT scan at the level of 2nd molars. Numbers with arrows denote the following anatomical structures: 6 – inferior nasal concha; 9 – perpendicular plate of the ethmoid 
bone; 11 – maxillary sinus; 16 – middle nasal concha; 20 – temporal process of the zygomatic bone (forms a zygomatic arch together with the zygomatic process of the temporal bone); 
23 – sphenoid sinus; 22 – lesser wings of the sphenoid bone; 23 – sphenoid sinus; 25 – greater wing of the sphenoid bone.

FIGURE 19. Coronal CT scan at the level of condylar processes. Numbers with arrows denote the following anatomical structures: 24 – basilar part of the occipital bone; 25 – greater wing of 
the sphenoid bone; 26 – pterygoid process of the sphenoid bone; 27 – condylar process of the mandible; 28 – styloid process of the temporal bone; 29 – carotid canal of temporal bone.
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FIGURE 20. Sagittal CT scan at the level of central incisors. Numbers with arrows denote the following anatomical structures: 1 – hyoid bone; 2 – mandible; 3 – maxilla; 4 – hard palate; 
5 – nasal bones; 6 – sphenoid bone; 8 – sella turcica (hypophyseal fossa of sphenoid bone); 9 – sphenoid sinus; 11 – nasal septum; 12 – frontal sinus; 28 – atlas (is a first cervical vertebra, 
C1); 29 – axis (is a second cervical vertebra (C2)); 30 – cervical vertebrae.

FIGURE 21. Sagittal CT scan at the level of canines. Numbers with arrows denote the following anatomical structures: 1 – hyoid bone; 2 – mandible; 3 – maxilla; 4 – hard palate; 7 – cells of 
the ethmoid sinus; 9 – sphenoid sinus; 10 – nasal cavity; 11 – nasal septum; 12 – frontal sinus; 13 – maxillary sinus.
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FIGURE 22. Sagittal CT scan at the level of maxillary molars. Numbers with arrows denote the following anatomical structures: 2 – mandible; 13 – maxillary sinus; 14 – upper molars; 15 – 
pterygoid process; 16 – sphenoid bone; 17 – occipital bone; 18 – cervical vertebrae.

FIGURE 23. Sagittal CT scan at the level of angle of the madible. Numbers with arrows denote the following anatomical structures: 2 – mandible; 13 – maxillary sinus; 19 – greater wing of 
the sphenoid bone; 20 – mandibular condyle. 
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FIGURE 24. Sagittal CT scan at the level of mandibular foramen. Numbers with arrows denote the following anatomical structures: 20 – mandibular condyle; 21 – ramus of the mandible; 
22 – coronoid process; 23 – the beginning of the mandibular canal (near the mandibular foramen); 24 – zygomatic bone; 25 – temporal bone.

FIGURE 25. Sagittal CT scan at the level of mandibular ramus. Numbers with arrows denote the following anatomical structures: 20 – mandibular condyle; 21 – ramus of the mandible; 
22 – coronoid process; 23 – the beginning of the mandibular canal (near the mandibular foramen); 24 – zygomatic bone; 25 – temporal bone.
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FIGURE 26. Sagittal CT scan at the level of mandibular condyle. Numbers with arrows denote the following anatomical structures: 20 – mandibular condyle; 24 – zygomatic bone; 25 – 
temporal bone; 26 – external auditory canal; 27 – cells of the mastoid process of the temporal bone.
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2018

24 Congress of the European Association for Cranio-
Maxillo-Facial Surgery
September 18 – 21, 2018

Munich, Germany
www.2018.eacmfscongress.org

Plastic Surgery The Meeting
September 28 – October 2, 2018

Chicago, Illinois, USA
www.plasticsurgery.org

The 10th Congress of the Baltic Orthodontic 
Association

October 4 – October 7, 2018
Vilnius, Lithuania
www.boa2018.com

122 American Academy of Otolaryngology Annual 
Meeting (AAO-HNSF & OTO Expo 2017)

October 7 – 10, 2018   
Atlanta, Georgia, USA

www.entannualmeeting.org

100th Annual Meeting of American Association of 
Oral and Maxillofacial Surgeons Scientific Sessions & 

Exhibition
October 8 – 13, 2018

Chicago, Illinois, USA
www.aaoms.org

Association of Oral & Maxillofacial Surgeons of India 
43rd Annual Conference 2018 (AOMSI 2018)

October 11 – 13, 2018
Chennai, India

www.43chennai.aomsi.com

13th Asian Congress on Oral and Maxillofacial 
Surgery

November 8 – 11, 2018
Taipei, Taiwan

www.2018acoms.com

2019

24rd International Conference on Oral and 
Maxillofacial Surgery

May 21 – 24, 2019
Rio de Janeiro, Brazil

www.icoms2019.com.br

18th Meeting of the International Society of 
Craniofacial Surgery

September 16 – 19, 2019
Paris, France
www.iscfs.org

2020

14th International Facial Nerve Symposium
2020

South Korea
www.internationalfacialnerve.org
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Cloherty SL,  Dokos S,  Lovell NH. Qualitative support for the gradient model of cardiac pacemaker heterogeneity. In: 
Proceedings of the 2005 IEEE Engineering in Medicine and Biology 27 Annual Conference; 2005 Sep 1-4; Shanghai, 
China. New York: IEEE; 2005 [cited 2010 Sep 2]. p. 133-6. Available from: IEEE Xplore.

Example for A-V materials (DVD):
Acland RD, presenter. Acland’s DVD atlas of human anatomy [DVD]. Baltimore (MD): Lippincott Williams & Wilkins; 2004.

Example for A-V materials (YouTube/Vimeo video):
NRK.  Medieval helpdesk with English subtitles [video file]. 2007 Feb 26 [cited 2014 Jan 28]. Available from:http://www.
youtube.com/watch?v=pQHX-SjgQvQ

Example for A-V materials (Video recording):
Hillel J, writer. Out of sight out of mind: indigenous people’s health in Australia [videorecording]. Bendigo: Video 
Education Australasia; 2003.

Example for Readers/Study Guides:
Lynch M. God’s signature: DNA profiling, the new gold standard in forensic science. Endeavour. 2003;27(2):93-7. Reprinted 
In: Forensic Investigation (BIO373) unit reader for forensic DNA component. Murdoch (WA): Murdoch University; 2005.

Example for newspaper articles in print:
Hatch, B. Smoke lingers for those who keep hospitality flowing. Australian Financial Review. 2006 Jul 13: 14.

Example for newspaper article from the internet:
Devlin, H. Neuron breakthrough offers hope on Alzheimer’s and Parkinson’s. The Times [newspaper on the Internet]. 2010 
Jan 28 [cited 2010 Jan 31]. Available from: http://www.timesonline.co.uk/tol/news/science/medicine/article7005401.ece.

Example for conversation citation:
In a conversation with a colleague from the School of Population Health (Jameson LI 2002, oral communication, 7th August)...

Example for e-mail citation:
Smith P. New research projects in gastroenterology [online]. E-mail to Matthew Hart (mh@hospital.wa.gov.au) 2000 Feb 
5 [cited 2000 Mar 17].

Spelling and Grammar Check
The article should be ‘spell checked’ and ‘grammar checked’. You can use American or British usage, but do not use mixture 
of them. Authors for whom English is not their native language should add an editing certificate (the international company 
that can provide editing is: www.enago.com).

Free Access for All Articles
The journal offers the free access to all articles guiding by the main principle of the journal policy, to give a possibility to 
colleagues from all countries (even from low-income) to use data for the development of specialties related with Oral and 
Maxillofacial Area.

Editorial of the Journal independently assigns for the articles Index of the Universal Decimal Classification (UDC) 
according to the requirements of Higher Attestation Commission of Ukraine and Digital Object Identifier (DOI) according 
to the international standards.

Questions?
i.i.fesenko@dtjournal.org
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Disclaimer

The statements and opinions expressed in publications of the Journal 
are solely those of the authors and not of the Ukrainian Association for 
Maxillofacial and Oral Surgeons (UAMOS). Establishing the integrity 
of third party resources, such as data repositories located on external 
websites and servers, used and cited in submissions is the responsibility 
of the author. All submissions are subject to external peer review as 
directed by the journal editors, other than UAMOS Statements, which 
are reviewed by the UAMOS and selected outside experts. The Editors 
are not permitted to engage in discussions about Journal content for 
forthcoming issues with agencies involved in soliciting advertisements, or 
companies purchasing advertising space. The UAMOS does not evaluate 
advertised products or services nor assess advertising claims. Neither the 
appearance of advertising in publications of the UAMOS, nor reference 
to a product within the same, constitutes a guarantee or endorsement 
of the quality or value of such product or of the claims made for it by 
its manufacturer. Advertisements are randomly placed, and there is no 
predetermined relationship between the content and the advertisement. 
The UAMOS reserves the right to decline or refuse advertisements.
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