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Review Article

ABSTRACT

Dental radiography has long been a fascinating and useful diagnostic tool in the field of dentistry
with the ever-increasing number of imaging modalities this has never been more true. The only sort
of (non-surgical) bone examination necessary for implant therapy is radiography. The decision to
image and which imaging modalities to utilize is dependent on several variables, including
identifying the quality and amount of bone in order to decide the optimal position for implant
placement, detecting the presence or absence of pathosis, and patient availability at a reasonable
expense. Furthermore, while selecting radiographic examinations, it is critical to reduce patient
exposure to radiation to a minimum. This article reviews current implant planning concepts utilizing
various radiographic modalities, as well as their application to enhance the clinician's role in
efficient implant placement. The importance of pre-surgical treatment planning for successful
implant therapy cannot be overstated. In this case, diagnostic imaging is critical. Various imaging
techniques are accessible to help in the placement of the implant in the correct position with
respective facility and predictability. Among the modalities referenced are intraoral radiography,
panoramic radiography, computed tomography and cone beam CT. The use of CBCT is utilized by
the specialist to outline the method of the course of nerves in the jawbone and to decide the
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legitimate insert length. Inserts ought not be embedded into the sinuses. The vicinity of maxillary
sinus may be accurately seen with CBCT. The surgeon can take exact measurements and pick the
optimal implant length to prevent puncturing the maxillary sinus. For the optimal support, the right
implant size can be chosen. The surgeon can use CBCT to analyze the accessible bone and select
the dimensions that are suitable for the region. The CBCT programming produces improved
picture, oblique and curved planar reorganization. Furthermore, minimizing the patient's radiation
dosage during radiographic testing should always be a primary priority.

Keywords: Computerized tomography; cone beam computed tomography; extra oral radiography;

implants; intraoral radiography.
1. INTRODUCTION

The purpose of contemporary dentistry is to
restore a person's health the patient's typical
shape, function, and appearance comfort,
aesthetics, communication, and health if it's
through the removal of cavities from a tooth
involves removing and replacing multiple teeth

[1].

The more teeth of a patient is absent, however,
the more difficult this assignment might turn into
ongoing treatment, research, and demonstrative
devices embed plans, materials, and arranging
unsurprising achievement is presently possible
thanks to new strategies a reality for many
people's recuperation clinical circumstances that
are difficult in dental. The field of implantalogy
has seen a lot of growth [2] and during the
previous few years, there have been a lot of
progress. The implant planning entails a number
of steps. Radiographic examinations provide
information about the quality and quantity of
anatomical structures. The amount of accessible
bone, as well as the existence of the occlusal
pattern, infrabony lesions, and the number of
implants as well as their size, all of which are
necessary for prosthesis design for a successful
implant procedure.

A decent dental prosthesis is supported by metal
posts precisely embedded in the jaw. Dental
inserts are metal presents that are utilized on
replace missing teeth. Certain variables should
be addressed while choosing an ideal implant
site, such as recognizing the specific anatomy
and determining the borders of the bone, just as
its thickness and quality. It's also a good idea to
check for any underlying bone abnormalities [3].

Intra-oral radiography, extra-oral radiography,
computed tomography (CT), Cone beam
computed tomography (CBCT), cone beam

volumetric tomography (CBVT), and magnetic
resonation imaging are a portion of the imaging

modalities that are currently accessible.
Computed tomography (CT) and cone beam
computed tomography to get the biggest
measure of data about the embed placement [3].
The choice of imaging technology is critical for
obtaining the essential information with the
highest level of dimensional precision. Pre-
surgical, surgical, and post-prosthetic embed
imaging all advantage from radiographic
methodologies. Despite the fact that various
imaging diagnostic approaches are available to
evaluate potential implant locations, no one
methodology is presently being used. Ideal for
pre- and post-operative examinations Implants,
imaging, implant radiology, and implant dentistry
were among the terms utilized [4].

2. TYPES OF IMAGING MODALITIES
2.1 Periapical Radiography (PA)

a) In the pre-surgical stage, PA gives
significant standard planar imaging of a
minuscule segment of the jaws. It is a
high return approach for precluding oral
sickness and identifying essential
structures in a given region.

b) It is utilized to decide the profundity,

position, and direction of the
implant/osteomy during the surgical
phase.

c) During the post-prosthetic stage, top
caliber photographs of the dental implant
and surrounding alveolar bone can be
taken [5].

2.2 Panoramic Radiography

a) The image receptor might be a
radiological film, a digital storage
phosphor plate, or a digital charge

coupled device receptor; this is the most

202



Chandak et al.; JPRI, 33(62B): 201-206, 2021; Article no.JPRI.79791

widely used diagnostic modality in the
pre-surgical phase.

b) In one film, jaws on each side are
completely imaged.

c) Limited angle linear tomography
(zonography) is used to situate the
patient for a cross-sectional scan of the
jaws attempting to change the widely
inclusive X-ray equipment. The 5 mm

thick tomography layer helps with
assessing the distance  between
fundamental constructions and the

implant site, just as the amount of bone
present at the implant site.

2.3 Digital X- ray Imaging
Digital radiology is a type of imaging in which the

film has been replaced with a sensor that
records the information.

a) The final picture may be altered
in a number of ways, including
grayscale, brightness, contrast, and
inversion.

b) Computerized software tools enable the
calibration of enlarged pictures, resulting
in precise measurements.

c) During the surgical phase, images are
created instantly.

2.4 Transtomography

Welander et al. revealed how enhanced
panoramic machines might provide direct digital
transtomographic  pictures by  combining
translational and pendular movement of the
beam and detector.

a) Images can be used in the same way
that traditional tomography.

b) Intraoperatively, measurements may be
taken on the screen and rapid
outcomes can be obtained using
computer software (particularly during
blind surgical operations). This is
accomplished by employing a
personalized silicon key to position the
patient. When compared to traditional
tomography and CT scans, this allows
for less picture distortion [6].

2.5 Magnetic Resonance Imaging (MRI)

MRI can be use to collect sectional information
prior to the placement of an osseointegrated
dental implant in bone.

a) MRI clearly shows the availability of
bone and the distinction between cortical
and cancellous bone. This aid assists in
the collection of information on greatest
implant  length, angulations, and
solidness [7].

b) Positive clinical effects are easily evident
as a result of the essential structures.

c) It is extremely helpful for soft tissue
imaging when it is necessary. T1-
weighted sequences are suggested, and
Gray CF et al suggested an underlying
pilot scan with a low-goal angle
reverberation arrangement in each of the
three planes. The sagittal plane should
be taken to get advantage to achieve
good-resolution. The slice with the
markers is utilized to make a succession
of cross-sectional high-resolution photos
90 degrees to the region of interest out
of these cuts [8].

2.6 CT (Computerized Tomography) (CT)

CT is use in imaging TMJ and dent alveolar
lesions, assessing maxillofacial abnormalities,
and evaluating the maxillofacial area pre- and
post-operatively has been explored. As part of
the post-imaging analysis, the image data is
reformatted to provide tangential and cross-
sectional tomography pictures of the intended
implant location [9]. The reformatted images are
seen with a section thickness of 1 pixel (0.25
mm) and an in-plane resolution of 1 pixel by scan
spacing (0.5 to 1.5 mm), producing a geometric
resolution similar to planar imaging. The
guantitative structural density of the picture may
be used to differentiate tissue and characterize
bone quality [10].

In dental implantlogy, computer techniques are
utilized to revamp information and turn axial
photos into oblique images that follow the curve
of the alveolar ridge bone. CT examining
programming kills the chance of manual
establishment blunders and adjusts intending to
prosthetic prerequisites in basic anatomic
situations and for implant placement in most
ideal position in bone [11]. Computer aided
design/CAM strategies might be utilized to treat
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single tooth edentulous spaces, single tooth
sincere extraction conditions, to some degree
edentulous spaces, absolutely edentulous
maxillary and mandible over dental substitution
cases, and completely edentulous maxillary or
mandibular entire curve long-lasting
reclamations. Dentascan is a CT programming
program that takes into consideration imaging in
three planes:pivotal, all encompassing, and
cross-sectional. In the mid-1980s, it was
originally released.

It has been widely utilized as a preoperative tool
for implant surgery because it allows for a
thorough examination of bone morphology and
dental implant measurement [12].

2.7 Computed Tomography using a Cone
Beam

The Cone Beam CT Scan (CBCT) creates three-
dimensional pictures of the jawbones, teeth, and
surrounding vital structures, which are significant
in the preparation of dental implant situation.
Software can be used to transform the picture
data acquired to enable for personalized
anatomical viewing [13]. A range of craniofacial
disorders, including jaw bone anomalies, are
diagnosed using cone beam tomography. A
cone-molded light emission radiation travels
through the centre of the targeted location,
striking an X-ray detector. Cone beam
tomography is utilized in dentistry for a variety of
purposes, including dental traumatology, apical
medical procedure; serious periodontal bone
abnormalities, endodontic, orthodontics,
preoperative periodontal medical procedure
arranging, criminological odontology, and dental
implant a medical procedure. CBCT is useful in
overcoming the limitations of conventional
radiography in exploring the periodontal bone
loss in 3dimensions.CBCT is also beneficial in
knowing the accessory canal exact location of
periapical infection. CBCT might be utilized to
imagine the maxillofacial skeleton in 3D, and the
picture volume can be reproduced in any plane.
Cone beam computed tomography (CBCT) is
utilized in implantalogy for both quantitative and
subjective bone appraisal in addition to the
detection of bone deterioration at the implant
location [14].

When compared to a traditional CT scan, the
main benefits of CBCT are reduced CT scanner
size and cost, improved picture resolution, and
lower radiation exposure. CBCT has a lower
radiation exposure than traditional computed

tomography, ranging from 2 to 8 panoramic
radiographs. CBCT has no picture distortion or
magnification, unlike periapical radiography
and panoramic radiography [15]. Subsequently,
the measure of bone in expansiveness and
stature at the embed site might be precisely
surveyed utilizing CBCT. With CBCT, the nature
of the bone, the thickness of the cortical plate,
the trabecular example, and the association of
any fundamental constructions, for example, the
second rate alveolar nerve may be in every
way assessed unequivocally at the embed
site. Exposure to radiation, a long checking time,
and the X-beam region locators restricted unique
reach are likewise disadvantages of CBCT.
Proper implant orientation with it supra-structure
are the important aspects of implantology [16]. A
CBCT combined with an optical range of the
patient's teeth to build a full virtual model of
the patient's bone, teeth, and sensitive tissue.
The dental specialist will next make an ideal
occlusion and exact implant position to help
the proposed restoration.

Nerve damage prevention: CBCT is used by
the surgeon to map out the way of the sensory
nerves in the jawbone and decide the implant
length. Implant should not be inserted into
the sinuses. The maxillary sinus and its situation
corresponding to open bone might be precisely
seen with CBCT [17-18]. The surgeon can
take exact measurements and pick the optimal
implant length to prevent puncturing the
maxillary sinus. For the optimal support, choose
the right implant size. The surgeon can use
CBCT to the access bone and select the suitable
implant that is proper for the accommodating that
region. The CBCT programming produces two
ongoing further developed picture, planar
reconstruction and cured planar reorganization.
Third molar impactions and TMJ are surveyed by
diagonal planar reorganization [19]. Bended
planar reorganization supports the arrangement
of flimsy cut pictures of the dental curve for
getting to bone morphology through sequential
transplanar transformation, deciding a
relationship of basic constructions  with
affected third molars, assessing TMJ and
obsessive conditions influencing the maxilla and
mandible, and assessing TMJ and neurotic
conditions influencing the maxilla and mandible
[20].

The number of voxels in a slide can be raised to
thicken multi-planar volume reformations. This
assists in the construction of a non-distorted"
raysum" picture of patient.
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3. SUMMARY AND CONCLUSIONS

The wuse of endosteal implants in the
rehabilitation of dental patients is one of the most
advanced types of dental treatment available
today. Effective implant placement requires an
appropriate forehand planning. This can be
accomplished by utilizing a number of imaging
modalities. Two-dimensional modalities are
broadly accessible to patients without much
exposure to radiation. They have limitations in
terms of amplifications and superimpositions,
and the clinician can't foster a three-dimensional
picture.

Conventional radiography has limited utility when
it comes to implant imaging. Regardless of its
low cost, panoramic radiography is the
recommended method. However, CT is
recommended for the quantitative and subjective
assessments of bone for implant placement.
Multi-cut helical CT has an advantage over
traditional CT in that it can quickly cover a larger
anatomic region while reducing patient mobility.
CBCT is a new method for dental implant
imaging that allows for quick data capture with
less radiation exposure. It creates pictures that
are similar to those seen in clinical practice. As a
result, CBCT is the preferred method for implant
imaging due to its superior benefits over other
techniques.
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