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The use of dental radiographies is nowadays indispensible for the clinician, and the evolution of x-rays
provide quality images of the anatomic structures. The indications for a radiographic exam must be based
on a clinical examination of the patient. Although the most used radiographies in dentistry are the retroalveolar
and the panoramic one, it is considered that the indication for a CBCT scanning should be professional
Jjustified and evaluated as a balance between the benefits and the risk of exposure at radiation. The CBCT
scans provide good quality images of the anatomic structures, with an accurate delimitation of the pathologic
lesions, fact that allows the practitioner to proper evaluate the surrounding structures. CBCT technique uses
an x-ray beam shaped like a cone that records 3D images in a single gantry rotation (360 degrees) within 6-
20 seconds, with a radiation dose that depends on several factors. The comparison of the radiation dose of
the CBCT (11-674 uSv) and the panoramic radiography (2.7-24.3 uSv) demonstrates that the CBCT requires
a higher dose of radiation, but the high image quality is competing with the ones obtained with MSCT (280-
1,410 uSv). The panoramic radiography uses an x-ray beam that is angled at aproximately 8 degrees,
providing the practitioner a 2D radiographic image of the anatomic structures. The disadvantages of the
panoramic radiography are the overlapping of the anatomic structures, the distortion and the blurry image.
The study is based on the measurements of cystic lesions of the mandibular and maxillary bone that were
present on radiographies and CBCT scans of 25 patients. The result of the measurements was that significative
differences were found between the panoramic image of the cyst and the reconstructive image that the
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The dental radiography nowadays is an indispensable
exam in order to obtain a correct diagnosis. It uses roentgen
equipment that can be calibrated to obtain dental
radiographies, but also cranial radiographies. The dental
equipment contains in its metallic cupola the same
components that are being described at the roentgen
device.

The standard dental radiography it can certify as an
intraoral, retroalveolar, isometric and ortoradial radiography.
It first has been described in year 1907 by Cieszinschi and
later on, in year 1911 the technique has been improved by
Dieck that has developed a particular incidence called Dieck
incidence.

Dieck’s incidence offers the practitioner extra
information regarding the teeth, the socket, dental septum
and near anatomical structures. The main disadvantage is
its limited dimensions, providing information about a
minimal surrounding area. The radiography uses an
intraoral and retroalveolar film that offers us an image of 2
or 3 teeth. The radiographic film has a 3/4 cm dimension,
with the same structure as an usual radiographic film, but
with a finer granulation that can provide a more accurate
image. The film is sensitive to the radiations on both sides,
but it should be positioned with the hole oriented occlusally.
Avertical position is necessary for the canines and incisors
and a horizontal position for the premolars and molars.

*email: anca.porumb@yahoo.com,; Phone (+40)726286237
1130

http://www.revistadechimie.ro

The dental film must be positioned in such a way that it
should surpass with 2 mm the occlusal margin. The
endobuccal and retroalveolar incidence is isometric (the
principle was explained by Cieszynschi) and contains all
the necessary maneuvers in order to obtain a radiological
image with dimensions as close to the dimensions of the
tooth. The exposure time must be between 1-2 s until 2 s
for the incisors and increases until the molars[1].

Ortoradiality refers to the orientation of the central radius
in an horizontal plan, in such a way that the central radius
should be oriented for each tooth continuing the geometric
radius of an imaginary circle that represents the dental
arch. In case of overlapping, especially of the premolar or
molar roots, the radiography is corrected through mezio-/
distoexcentric incidences[1].

The bite-wing radiography on the conventional
retroalveolar radiographies due to the inclination of the
radiation fascicle a false image is obtained when it comes
to the marginal periodontium, a marginal line for the
vestibular periodontium and a parallel one for the oral
periodontium. To repair this inconvenient, in year 1916,
Howard Raper describes the bite-wing technique. This
technique uses a dental film with the dimensions 3 cm/4
cm with a paper wing attached. The film can be positioned
vertically or horizontally. The film is places retroalveolar
with the paper wing between the antagonist teeth in
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occlusion. On this radiography we can visualize the
antagonist’s crowns, one third of the coronal root and the
periodontium. This technique is used in identifying proximal
caries and the early pathological changes of the
periodontium. This particular technique is not indicated in
advanced marginal periodontitis because the severe bone
loss cannot be correctly appreciated [1].

The occlusal film radiography. This is an old technigque
that was developed before the retroalveolar technigque, and
uses a dental film that has 4 cm/5 cm dimensions, that is
positioned in the oral cavity between the dental arches. It
is a very useful technique, especially in case of trismus.The
occlusal film radiography can be obtained using two
techniques: the isometric and ortoradial technique (that is
similar to the retroalvelar technique) and the axial
technique[1].

The isometric occlusal radiography is based on the
isometric and ortoradial principles and the radiographic
image resulted is similar to the retroalveolar one. The
inclination of the central radius will be craniocaudal and
the tip of the localizing cone will correspond to the
projection of the dental apex on the skin [1].

The occlusal radiography in an axial incidence was
described in 1930 by C.0.Simpson. The difference between
the two occlusal techniques is the position of the central
radius that is oriented along the teeth axis. The radiographic
image reveals the teeth as opaque circles with a
transparency in the middle. The indications for the occlusal
film in axial incidence are multiple: to establish the
vestibular or oral position of the impacted teeth, to evaluate
the vestibular and oral cortical bone, to identify the lesions
of the hard palate and to localize the radiopaque calculi in
the submandibular gland [1].

The panoramic radiography provides a larger perspective
of the jaws, obtaining a radiographic image of one or both
dental arches together with the surrounding bone. This
radiographic technique requires special roentgen
equipment. The technique was developed by Dr.Y.V.Paatero,
but as the years followed it has been remarkably improved
with an equal quantity of irradiation as that of the
retroalveolar technique. Itis useful for extended pathological
processes but it cannot replace the standard radiography
that can provide us with more details about the surrounding
area. The radiographic image is bigger (almost 2x times)
due to the position of the film towards the teeth. It cannot
offer us proper information about the occlusal relations
and the sinus modifications should not be diagnosed based
on this radiographic technique [1].

Cranial frontal radiography. This radiographic technique
is based on a postero-anterior incidence of the skull,
positioning the patient with the face down. This technique
together with all its versions is indicated in that particular
cases in which the practitioner need information about
the frontal sinus, the relations between the superior arch
and the maxillary sinus, but also information about the
mandible. In dentistry, in order to evaluate correctly the
relation between the superior dental arch and the maxillary
sinus it is recommended a face down incidence. This
technique is not very useful for the evaluation of the middle
face structures due to the overlapping of the bone structures
[1].

Semi axial cranial radiography also called the Water’s
incidence, its indications are for a better image of the
anatomic elements of the middle face, eliminating the bone
overlapping. In dentistry it is frequently used in obtaining
an accurate image of the maxillary sinus, detaching its
inferior third of the temporal bone making it totally visible,
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an advantage especially for the odontogenic maxillary
sinusitis.

Cranial profile radiograph. The central radius is
perpendicularly oriented on the medio-sagittal plane and
on the film, the distance source-film being 2 m. The big
disadvantage regarding this type of technique is the
overlapping of the structures, which in some cases makes
the analysis difficult. This radiographic technique is used
for the diagnosis of dento-maxillary anomalies, offering
the orthodontist the so called teleradiography. Malpositions,
shape anomalies of the dental arch, and intermaxillary
relations can be analyzed on this particular radiography,
before and after the orthodontic treatment[1].

Mandible-lateral radiography it is a very popular
technique that allows obtaining a radiographic image of
half of the mandible without overlapping of the opposite
half. It cannot be useful to identify the pathology of the
menton and it implies that the central source of radiation
is 1 m away situated from the film. This type of technique
is used when trismus doesn’t allow retroalveolar or
panoramic radiography and for the inferior wisdom teeth’s
pathology.

Axial mandible radiography. This type of technique is
used for the mandible and the oral floor. The dental film is
place intraoral and the central radiation source is oriented
caudo-cranial, perpendicularly on the film, passing through
the medio-sagittal plane.

Radiographic examination of the temporomandibular
junction. The temporo-mandibular articulation is the most
complex and solicited articulation of the human body,
having multiple functions: mimic, fonation, mastication.
The radiographic examination of this articulation is a
difficult one because of its position at the base of the skull,
surrounded by dense bone structures. There are about 50
methods to evaluate radiographic the TMJ, and practice
has shown that the hardest technique is the Schuller
incidence (an oblique lateral transcranial radiography)
which offers the practitioner a lateral image of a single
TMJ, some authors considering that this type of radiography
highlights only the articular space and the articular surfaces
of the external 1/3 part. Another described method is the
Parma radiography, as being a simple technique due to its
conic projection, allowing the condyle that is situated closer
to have a more defined image, closer to normal. The
disadvantage consists in the fact that the articular space
cannot be evaluated because of the overlapping of the
temporo-zygomatic arch. The irradiation associated with
this radiographic technique is big, being explained by the
fact that the distance between the source and the film is
very short[1].

Cone-beam computer tomography. Dentomaxillofacial
Radiology has come a long way since its initial application,
after the discovery of x-rays, in 1895 [2]. The conical beam
computed tomography (CBCT) technique represents an
evolution within standard modes of image scanning and
reconstruction of computed tomography (CT). The
advantages are a fast image acquisition (around 18 s) from
a single low radiation dose scan, the efficient dose for the
CBCT technique being comparatively smaller than the one
achieved using a standard CT [3]. The use of CBCT in
dentistry is starting to become very popular, taking into
consideration the good performance, the relatively low cost
compared to other CT investigations and the low dose of
irradiation make this investigation an elective one [4-9].
The CBCT technique uses image data obtained after a 360
degree scan around the head of the patient, and image
reconstruction is made using an algorithm for volumetric
tomography [10]. Uses of CBCT in dentistry are several,
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starting from implantology to oral surgery and oral
diagnosis [11]. The x-ray beam that the CBCT utilizes is
shaped like a cone, with the radiation source forming the
apex, and the beam diameter from 4 cm to 30 cm [12, 13,
14].

Image reconstruction of the CBCT obtained data is the
process of obtaining a volumetric data set from a sequence
of images. The images are developed with more than one
million pixels per image, with 12-16 bits assigned to each
pixel. One of the biggest advantages of the CBCT technique
is that the obtained data can be reconstructed, unlike the
CT, with a personal computer [15]. The technology is
described by a good image reconstruction, in any plane
with high fidelity and good resolution of high contrast
structures [12]. A drawback of the CBCT is the limited
detectability of the low contrast structures, probably due
to the x-ray scatter and low DQE [12, 15]. The major
disadvantage of the CBCT is the artifacts (that can be due
to the x-ray beam, patient related, scanner related),
inadequate bone density determination, image noise [16,
17, 18]. Some authors have sustained the use of the CBCT
technology in order to evaluate the bone density, although
the reliability is being questioned [16-18]. While scanning,
the image value of a voxel of an organ depends on the
position of the image volume so that different areas in the
scan can show different gray scale values, although these
areas possess same densities. The radiodensity values of
the CBCT are frequently higher than the same CT values
[14]. But still, the CBCT technique has in animportant way
modified the perception on the use of 3D imaging in
dentistry, and has become an integral part of the diagnostic
toolset. The possibility to obtain 3D images will result in
advanced diagnostic capabilities and a proper treatment
planning compare with the 2D radiographs [19].
Nowadays, the most common application of the CBCT
technique is the preoperative planning of implants, due to
the clear characteristics of the image and the American
Academy of Oral and Maxillofacial Radiology (AAOMR)
and European Association of Osseointegration (EAQ)
recognize the benefit of cross-sectional imaging for implant
patients in 2000 and 2002 [20]. The 3D image allows to
evaluate the potential implant sites, the exactly bone
dimensions and to choose the correct implant size and
angulation.

The use of CBCT in orthodontics is still a current
preoccupation based on the fact that the patients are at a
young age with higher cancer risk, especially at young
female patients. Selection criteria from the AAOMR
regarding the CBCT investigation at young patients, suggest
that it is indicated to be used preoperative to evaluate the
dental structures/anomalies and presurgical to visualize
and estimate the asymmetry, the postoperative CBCT is
not likely indicated [20].

Although, in its early times CBCT technology was
indicated in implantology and dental imaging, today the
indications spread to a fully face and skull base exploration
and image reconstruction [21]. Ultimately, CBCT proved
its efficiency of an accurate 3D analysis of the upper airway,
being a useful tool in the diagnosis of the presence and the
severity of obstructive sleep apnea. The imaging of the
temporal bone is also a novelty regarding this technique
that provides artifact-free high-resolution images [21].

In order to compare and evaluate a technology, it must
be compared with the existing gold standards. Considering
the standard exploration being the conventional medical
CT, Hashimoto et al. have conducted studies in order to
compare the performance between the CBCT and medical
multidetector CT for dental use; their conclusion after
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analyzing the image quality and reproducibility, was that
the CBCT produced high quality images in comparison with
the helical CT, with less radiation exposure [22, 23]. It
concluded that the technology is very useful in the
maxillofacial radiology, hard tissue evaluation is specific,
but the weak soft tissue evaluation remains one of the
disadvantages. Accuracy is another advantage of the CBCT
technology, a study performed by Razavi et al. in 2010,
using Accuitomo at a voxel size of 0.125 mm the resulting
images were characterized with a better resolution and
the thickness measurements of the cortical bone
surrounding the dental implant were more accurate than
those obtained with an i-Cat NG system at a voxel size of
0.3 mm. The scan time that the CBCT needs in order to
obtain quick image collection in approximately a minute
or less, fact that reduces the possibility of motion artifacts
[24].

Another advantage that the CBCT technique provides is
the choices for field of view (FOV), quality that allows to
orient the irradiation to a specific area of interest to dentists,
while decreasing the irradiation of other tissues [25,26].

The limitations of cbct- the dentist is often the one who
reads the images, in comparison with the general medicine
where the radiologist is the one who does the interpretation.

It is important that the practitioner verifies that the
radiological equipment is well calibrated and there is
sufficient brightness and contrast together with reduced
ambient light [27]. Gutierez et al have discussed that the
usual desktop display is not proper for diagnostic radiology
[26]. It is important to know that in some cases there is
the need to refer to an oral and maxillofacial radiologist in
order to obtain a proper expertise in the correct conditions
[27].

Another limitation of the CBCT technique is that, the
technology proves limited contrast resolution due to high
scatter radiation during image acquisition and inherent flat
panel detector related artifacts [28, 29]. Considering that
for the examination of the hard tissue, the use of the CBCT
would be benefic, it is still not sufficient for the soft tissue
evaluation [30].

Limitations have also been noted in the radiation dose
that the CBCT technology needs, being generally agreed
that the radiation dose of the CBCT is importantly lower
than that of a conventional CT [31]. The radiation dose of
the CBCT is influenced to an order of magnitude by several
factors as region of interest, FOV, patient size and resolution.
All combined, this parameters influence the patient’s
exposure to radiations [27]. International Commission on
Radiological Protection (ICRP) reports that the risk of adult
fatal malignancy related to CBCT is between 1/100.000
and 1/350.000, and when this technology is used for
children, the risk increases becoming twice higher as that
of an adult [32-34]. Although, the patient benefits of using
the CBCT investigation technique for the diagnosis of
different pathologies and for the presurgical treatment
planning is uncontested.

The American Academy of Oral and Maxillofacial
Radiology and the European Academy Of
DentoMaxilloFacial Radiology consented that in order to
perform CBCT the practitioner must have license with
proper theoretical and practical training regarding this
specific technology [34, 35]. The radiology technician who
operates with the machine needs to know about the
different parameters that could affect the image quality,
and that each CBCT scan must be followed by an imaging
report. A frequent error is that often the operator focuses
only on the region of interest, instead examining the entire
image. For images that involve the dento-alveolar area, a
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trained general dentist could manage to do the
interpretation. But, for those images that imply different
surrounding areas like nasal floor, paranasal sinuses and
craniofacial structures, the interpretations must be done
by a maxillofacial radiologist. An accurate clinic exam is
completed with the additional information provided by the
CBCT technology that can bring new information to the
patient’s benefit. After several studies, it has been shown
that the CBCT technology is superior to conventional 2D
image technigues when it comes to identifying the location
of hard tissue pathologies, the quantity and quality of the
surrounding bone.

Applications of CBCT are not limited, being used in
several dental interventions and giving the practitioner the
possibility to evaluate and plan correctly the intervention.

In Implantology - in this case, the information provided
by the CBCT technology offers the practitioner a large
amount of information regarding the bone height and width,
the thickness and morphology of the ridge, the localization
of the inferior alveolar nerve for a correct placement and
size of the implant [36]. The implant placement planning
procedure that uses a surgical guide and the CBCT
technology is a safe clinical procedure that helps the
practitioner to avoid intra-operatory accidents like the
trauma of the inferior alveolar nerve or the maxillary sinus
penetration. The 3D images provided by the CBCT help
avoiding the associated problems in surgical procedures
by giving accurate and useful information.

In oral surgery - CBCT images give the practitioner the
possibility of a safe and optimal removal of the impacted
wisdom teeth and canines. The 3D images offer quality
information about the localization and relations with the
surrounding anatomical structures compared to 2D
cephalographs [37]. A study of more than 100 patients
found bifid canals in 65% of patients when the CBCT
technology was used in scanning [38].

In Orthodontics - one single CBCT scan can provide all
the information the orthodontist needs for a correct
diagnosis and a treatment plan, information that in the past
were provided by the lateral cephalograph, the panoramic
radiograph, the antero-posterior cephalogram, temporo-
mandibular joint tomograms, at a relatively same radiation
dose. Also from the same data set, the technology allows
the design of virtual orthodontic study models [39].

In Endodontics - the CBCT scans provide accurate
information regarding the root canals and their morphology
and localization, before the endodontic therapy [40]. The
comparison between the 2D-radiographs and the CBCT
images reveals the fact that the canals in multi-canal teeth
are more easily to identify, increasing the success of the
treatment [41]. An in vitro study proved the superiority of
the CBCT imaging in the diagnosis of apical periodontitis
(84%) compared to the 2D-radiographs (71%), while apical

periodontitis was found histologically 93% of the time [42].
The CBCT technology can be helpful when it comes in the
differential diagnosis of the endodontic pathology from the
pain resulting following a sinus infection.

Experimental part
Material and methods

The panoramic radiographs and the intraoral ones are
the basic imaging techniques used in dentistry. Panoramic
radiographs produce a single image of the anatomic
structures, teeth, a temporo-mandibular joint. Due to the
fact that during the radiation exposure the x-ray central
source and its detector rotate synchronously around the
patient’s head producing basically a curved surface
radiography. In order to overcome the inconvenient, the
panoramic radiography can be associated with intraoral
ones. Since 1990 cone beam computed tomography
devices are giving the practitioner accurate images of the
hard tissue, with a lower radiation dose, easier technology
and lower cost compared with multislice CT. Panoramic
and intraoral radiographies are still the basic imaging
methods in dentistry.

CBCT is a modern technology that offers a complex
imaging due to a rotating gantry to which an X-ray source
and detector are fixed. Almost all CBCT devices use a digital
flat panel detector (FPD) instead of an image intensifier.
The patient during the examination can be standing or
sitting, and the height and diameter of the field of view
(FOV) vary from small to large examinations [50, 51]. The
devices that allow variations of the resolution and FOV are
indicated in the dentomaxillofacial imaging. The images
are recorded in a single gantry rotation (180-360 degrees)
when the x-ray source and 2D detector move around the
patient’s head. The image acquisition time ranges between
6 and 20 seconds [52]. When the basic images are taken,
the CBCT unit starts to reconstruct the primary projection
frames to provide standard viewing of the coronal, sagittal
and axial images. The irradiation dose may vary dependent
on the equipment type, exposure settings, tube current
(mA), the energy/potential (kV) and also is the scanned
tissue are radiosensitive [53].

In our study we have included the panoramic
radiographies and CBCT scans of 25 patients that have
presented at the general dentist accusing dental and facial
pain. The standard radiography that the general dentist
required was the panoramic radiography. After the
panoramic exam, because the image was not concluding
the patients were referred to an oral surgeon and after the
clinical local and general examination, the decision was
to recommend the patient the CBCT scanning exam.

We have included 25 patients (15 females and 10
males), 6 patients were included in the age group 17-30
years, 8 patients in the age group 31-40 years, 7 patients in

Imaging method

Intracral radiograph

Panoramic radiograph

Cephalometric radiograph

Dentoalveclar CBCT (FOV height <10 cm)

Craniofacial CBCT (FOV height >10 cm)

MSCT maxillo-mandibular

Effective doze [uSv
<13
17-743 Table 1
ST EFFECTIVE DOSE FROM CONVENTIONAL
DENTAL IMAGING TECHNIQUES (i.e.
<6 INTRAORAL, PANORAMIC AND
CEPHALOMETRIC RADIOGRAPH), CONE
11-674 (61)  |BEAM COMPUTED TOMOGRAPHY (CBCT)
AND MULTISLICE COMPUTED
30-1,073 (87)[  TOMOGRAPHY (MSCT) IN pSv [47].
280-1,410
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the age group 41-50 years and 4 patients over 60 years.
Another inclusion criteria was the presence in the
preliminary panoramic radiography a radiotransparent
extended cystic lesion in the mandibular or maxillary bone.
The exclusion criteria was the existence of tumors without
clear delimitations, that couldn’t be measured.

The study is based on the initial measurement of the
suspicious lesion on the panoramic radiography based on
the transparency delimited area and the re-measurement
on the CBCT sections with the same software (Xelis Dental
Viewer). After the two types of measures were effectuated
we have compared the measurement in order to prove the
substantial differences between the two radiography
technologies.

Results and discussions

The number of patients that participated in this study
was 25, resulting that 60% of them were females and 40%
were males and the predominant age group was 30-40
years old. Regarding the comparison between the
measurements upon the cystic image on the panoramic
radiography and the one on the CBCT reconstruction, we
obtained the following results: differences between 0-1
mm were found in 3 cases, differences between 1-2 mm
were found in 19 cases and differences >2 mm were
identified in 3 cases. These differences in measurements
are based on the radiographic’s technology characteristics,
characteristics that determine a better and accurate
radiographic evaluation on the CBCT scans due to the fact
that the anatomic structures are better defined and
delimited, the image quality is superior to the panoramic
one allowing the clinician to appreciate objectively the 3D
dimensions of the cyst and its relations with the cortical
bone and the surrounding anatomic structures, anticipating
possible intra-operatory accidents.

The CBCT scans and measurement of a patient with the
significant differences:

Fig.1. a CBCT scan, the visualization in the sagittal plan; a
mandibular cyst with the mesio-distal dimension of 11.4 mm

Fig.2. CBCT scan, the visualization of a cyst, its dimensions and
relations with the vestibular and lingual cortical bone, measuring
10mm

Another representative case in which the panoramic
radiography offered a blurry 2D image (fig.6), without clear
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Fig.3. the panoramic radiography of the same patient, with the
mandibular cystic lesion; the dimension measured mesio-distal
was 13 mm; its limits are not clearly delimited

Rendering: | CEEINEY | Thickness: | (O

Fig. 4. the mesio-distal diameter of the mandibular cyst, with clear
delimitations

=

Rendering: (NG Thickness: ]

Fig. 5. The vestibule-lingual diameter of the cyst and the cortical
bone (the sagittal plan cannot be evaluated on a 2D panoramic
radiograph)

Fig. 6. The panoramic image of the same mandibular cyst, without
clear delimitation (3.1cm)

delimitations, with overlapping structures in comparison
with the CBCT scans (fig.3, fig.4).

The correlation between the age groups and the
differences (mm) found in the comparison of the
measurements on the panoramic standard radiography and
the CBCT 3D images (fig.7).

When it comes to the comparison between the two
radiography methods, there are several factors that
influence the practitioner’s decision. The American
National Council on Radiation Protection & Measurements
recommends the standard criteria for dental radiographies.
The need for CBCT scanning should be professional justified
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Fig. 7. chart on which we can visualize the differences in

measurements on the panoramic radiography and on the CBCT
scans in the 4 age groups included in the study

and its clinical benefits should outweigh the risks
associated with exposure to ionizing radiation. CBCT
supplements or replaces the conventional 2D or panoramic
radiography, for a better diagnosis, a treatment plan when
the practitioner considers that certain structures are not
well captured [43]. Also, the European Academy of Dental
and Maxillofacial Radiology published a paper for the basic
training requirements for the use of dental CBCT by dentists
[44].

Panoramic radiograph offers a ensemble 2D view of the
jaws [45, 46]. The advantages are a low radiation dose
(Table 1), relatively short exposure time, comfort and
simplicity in the interpretation. But, the disadvantages
consist in the lower image quality, distortion, overlapping,
unequal magnification and elongation [44].

The panoramic radiography technique is based on the
principle of narrow-beam rotational tomography, where
the X-ray beam is angled at approximately 8 degrees [48]
and uses linked motion x-ray tube and receptor [44].
Because of the principles of this technique, the anatomical
structures located within the tomographic plane are well
delimitated, and those that are situated in front or behind
the plane are blurred [48, 49]. Also, the anatomic structures
that are located inside the tomography place appear wider
and the ones that are located in front of it will appear
narrower [44]. Mostly, only the structures that are located
in this plane are undistorted, because the differences
between the horizontal and vertical magnification are
responsible for the distortion. The overlapping disadvantage
cannot be avoided in the panoramic radiograph due to the
anatomy of the jaws [48]. Horizontal measurements in
panoramic radiographs are not reliable because of the
distortion and overlapping of the structures [48, 49].

The radiographic technigue and the image quality is very
important in dentomaxillofacial practice, and we can admit
that the Dental Radiography has come a long way since
the x-rays have been discovered, in 1895 [2]. The modern
technology that is represented by the CBCT represents a
great evolution compared to the 2D radiographic
techniques offerd by the standard radiography. The
advantages that the CBCT technology has over the standard
radiographs help the clinician to improve the diagnosis,
treatment planning and avoid the intraoperatory accidents.
The possibility of reconstruction on the CBCT scans offers
a realistic perspective of the anatomic structures with
quality images. Although the advantages of the CBCT must
be acknowledged, the indications for the CBCT scan must
be well clinically justified, with benefits that overweight
the risks of exposure to radiations [43]. The fast image
acquisition and recording due to a single gantry rotation
(180-360 degrees), having the x-ray source move around
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the patient’s head within 6-20 s [52]. The image quality
has more than one million pixels per image, with 12-16
bits assigned to each pixel, and the data can be
reconstructed with a personal computer [15]. CBCT
technology is defined by a good image reconstruction, with
high fidelity and good resolution images [12]. The limitations
are regarding the limited contrast resolution of the soft
tissue, with difficult evaluation [30] and the radiation dose
that is substantially influenced by several factors (FOV,
region of interest, patient size)(table 1). Although, a study
of measurements performed comparatively on skulls sites
and on CBCT scans indicates that the CBCT measurements
underestimate the real distances that were measured on
skull sites, it was proven that this difference are significant
only for the skull base [54]. The applications of the CBCT
are no longer limited to implantology, giving the practitioner
a large amount of information regarding several
pathologies.

Conclusions

The performed study allowed as to evaluate 2
radiographic techniques and to identify the measurement
differences in the obtained images. Also, the differences
regarding the quality of the 2D images and the 3D CBCT
scans could not be ignored. From the results we can affirm
that the measurements on the panoramic radiography do
not represent the exact situation that one found on the
CBCT, with major differences (1-2 mm and >2 mm). On
the panoramic radiographs a blurry radiotransparecy can
be visualized, without the possibility to anticipate the exact
degree of demineralization of the bone. The image
reconstruction of the CBCT technology offers the possibility
to correctly evaluate the size and the delimitations of the
cysts, its relations with surrounding anatomic structures
and adjacent teeth, the quality and quantity of the
remaining cortical bone. Providing all this accurate
information, the practitioner can predict and perform a safe
intervention, a good diagnosis and an appropriate treatment
plan.
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