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INTRODUCTION
The introduction of endosseous implant treatment has initiated a revolution in oral
rehabilitation for both partially and fully edentulous patients. The clinical application of this
concept of osseointegration was introduced in the mid sixties[1,2] soon revealed a predictable
long term success.[3] Nowadays the use of implants is even more popular for the replacement
of a single missing tooth.[4] Only an exhaustive and comprehensive radiological assessment
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can provide the necessary information to select such optimal sites and the number and size of
implants to be placed. The selection of the radiological technique should be based on
weighing the required image quality against the radiation risks and costs involved.[5] In the
perspective of implant surgery, a correct identification of some anatomic structures such us
the mandibular canal is important to avoid nerve damage or other perioperative
complications. In a position paper by the American Academy of Oral and Maxillofacial
Radiology(AAOMR), Tyndall and Brooks[6] recommend that conventional cross-sectional
tomography should be the method of choice for most implant patients. Nevertheless, the
authors state that currently there is no scientific evidence for their recommendation. The ideal
goal of the radiographic examination is to achieve as much information of the jaw bone as
much as possible and at the same time to minimize the radiation burden to the patient.
Radiographic techniques, including intraoral, panoramic, and cephalometric imaging, are the
conventional methods for implant treatment planning. However, these techniques limit proper
evaluation, as they only provide a 2-dimensional image of the mesial-distal and occlusalapical anatomy. Additionally, the most important criteria for implant selection and success is
the availability of adequate occlusal-apical bone height and the buccal-lingual width and
angulation. With traditional radiographs, neither buccal-lingual width nor angulation can be
determined.
Panoramic radiographs have also been shown to over estimate implant length during
treatment planning because of the inherent magnification in the imaging process.
Overestimating implant depth can result in injury to adjacent anatomical structures (eg, floor
of the maxillary sinus, inferior alveolar nerve) during implant placement. Additional
complications from imaging distortion and superimposition can compromise the accuracy of
treatment planning with conventional techniques.[7]
In the recent years, CBCT is a relatively new imaging modality, Cone-Beam CT with the use
of sophisticated scanners are used for acquiring remarkable 3D images of dentomaxillofacial
structures which has generated tremendous interest in dentistry and can be used for a variety
of different clinical applications that include evaluation of dental implant receptor site;
alveolar bone defect and bone reconstruction procedures; impacted teeth; orthodontic
evaluation endodontics assessment temporomandibular joint (TMJ) diagnostics; sinus
augmentation procedures; and orthognathic surgical interventions.[8,9]
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In implantology, CBCT scanning has become a valuable imaging technique, for the diagnosis
of intra bony defects and buccal/lingual bone destructions. CBCT can display the images in
all its three dimensions by removing the disturbing anatomical structures and making it
possible to evaluate each root and surrounding bone.[10] It expands the role of imaging from
diagnosis to image guidance of operative and surgical procedures CBCT scans capture very
critical informations essential to determine implant size, angle, height, width, morphology
and density of the alveolar bone surrounding the implant site. It also helps to avoid
complications such as inferior alveolar nerve injury because it allows for presurgical mapping
of the inferior alveolar canal and its proximity to the lingual concavity in the mandibular
posterior regions. Various research demonstrates that using CBCT for bone density
assessment is significantly correlated with implant stability, improving predictability and
efficiency of implant planning and placement. CBCT scanning has also proven helpful in
confirming implant position after placement and osseointegration after surgery.
Although CBCT imaging is helpful in treatment planning, selecting the appropriate implant
can be challenging. Complications from poor implant placement includes inaccurate
abutment seating, rotational engagement, poor bone-to-implant contact at the crestal zone,
pressure on the cortical bone, time-consuming treatment, and poor stability. Using implants
with internal hexagon connections provides a better fit between the implant and the abutment,
minimizing micro-movements and reducing bone resorption. Micro-rings at the neck of the
implant increase the bone-to-implant contact, avoiding bone resorption at the neck. With the
ideal implant, surgical guide and CBCT technology, implantology can become an efficient
and accurate treatment modality.[7]
METHODOLOGY
This retrospective study was carried out in the department of Oral Medicine and Radiology,
Meenakshi Ammal Dental College and Hospital, Chennai, India. Cone beam computed
tomography data of five patients acquired using PLANMECA MID PROMEX 3D machine
was retrieved from archives and images were analyzed using romexis software.


CASE 1 – FOR IMPLANT IN MAXILLARY ANTERIOR REGION (fig 1)



CASE 2 - FOR IMPLANT IN MAXILLARY POSTERIOR REGION (fig 2)



CASE 3- FOR IMPLANT IN MANDIBULAR ANTERIOR REGION (fig 3)



CASE 4 – FOR IMPLANT IN MANDIBULAR POSTERIORREGION (fig 4)



CASE 5 - FOR IMPLANT IN COMPLETELY EDENTULOUS (fig 5)
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FIG 1: IMPLANT PLANNING IN MAXILARY ANTERIOR REGON.

FIG 2: IMPLANT PLANNING IN MAXILLARY POSTERIOR REGION.

FIG 3: IMPLANT PLANNING IN MANDIBULAR ANTERIOR REGION.

FIG 4: IMPLANT PLANNING IN MANDIBULAR POSTERIOR REGION.
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FIG 5: IMPLANT PLANNING IN COMPLETELY EDENTULOUS RIDGE.

RESULTS
Factors considered for implant placement in the maxillary anterior region
Implant placement in Maxillary anterior region requires the most rigorous pre-operative
assessment, because the alveolar dimension and morphology will have a direct influence on
aesthetic outcome and stability of implant placement.[11] The adequate alveolar height is not
the only prerequisite for a successful implant placement. Deficiency of transversal ridge
width would lead to length reduction or even impossible implant insertion.[12]
CASE 1
In CASE 1 Maxillary right lateral incisor was missing for which implant planning was carried
out and various parameters were assessed. Alveolar height was measured in the sagittal
section as a line was drawn from alveolar crest paralleling with the long axis of alveolar ridge
(Fig 6). The distance from alveolar crest to the floor of nasal fossa was defined as the alveolar
height.
The distance between buccal and palatal cortical plate was defined as the alveolar width
(fig 6).
Evaluation of labial undercut in the maxillary anterior region is also important since the
lateral incisor region usually has the thinnest alveolar ridge compared with the central incisor
and canine, probably due to the presence of a lateral fossa which creates the buccal concavity
adjacent to lateral incisor which determines the angle of the implant placed. Labial undercut
location value demonstrated how close the buccal undercut was to the alveolar crest.
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FIG 6- MEASURMENT OF HEIGHT AND WIDTH.

FIG 7- EVALUATION OF LABIAL UNDERCUT.

To measure a labial undercut, a line was extended from alveolar crest which was
perpendicular to the long axis of the alveolar ridge(Fig 7). The distance from where the labial
cortical plate started dipping to the a forementioned line was defined as labial undercut., a
line tangent to labial cortical plate and parallel to the long axis of alveolar ridge was drawn.
The distance from the deepest point of the buccal undercut to the aforementioned line was
measured.
Subsequent to tooth loss, decrease in the height and/or width of the alveolar process and the
development of a labial concavity often necessitate bone augmentation. The morphology and
dimension of the nasopalatine (incisive canal) and the location of the floor of the nasal fossae
may also compromise the available bone volume and these are the important anatomical
structure to be considered.
CASE 2
Factors considered for implant placement in the maxillary posterior region
In CASE 2 Maxillary right first molar was missing for which implant planning was carried
out and various parameters were assessed. Alveolar height was measured in the sagittal
section as a line was drawn from alveolar crest paralleling with the long axis of alveolar
ridge. The distance from alveolar crest to the floor of maxillary sinus was defined as alveolar
height. The alveolar height has to be evaluated to determine the requirement for sinus lift
surgeries.
The distance between buccal and palatal cortical plate was defined as alveolar width (fig 8).
Determination of buccal concavity determines not only the angle of the implant placed but
also aids in deciding the need for bone augmentation procedures. To measure a buccal
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undercut, a line was extended from alveolar crest which was perpendicular to the long axis of
the alveolar ridge. The distance from where the buccal cortical plate started dipping to the a
fore mentioned line was defined as buccal undercut., a line tangent to buccal cortical plate
and parallel to the long axis of alveolar ridge was drawn. The distance from the deepest point
of the buccal undercut to the aforementioned line was measured.
Post-operative challenges encountered while placing the implant in the maxillary posterior
region. As it has the lowest bone density and the highest implant failure rate.

FIG 8- MEASURMENT OF HEIGHT AND WIDTH.

Factors considered for implant placement in mandibular anterior region
During implant placement in anterior mandible, lingual foramina are often ignored and it
appears to have a low clinical risk associated with them.[13] Lingual foramen in the midline of
the mandible may be of varying sizes. Alveolar bone between mental foramina area are
considered as relatively safe areas for surgical implants. Damage to the arteries that pass
through the lingual Foramen can lead to edema. In such cases, pressure is applied to the
lingual mandible to stop bleeding and when the bleeding stops, antibiotics and steroids should
be prescribed.[13,14] Thus, if bleeding is observed in this area during implant surgery,
clinicians should consider the possibility of damage to the sublingual artery branches. When
lingual foramen have diameter more than 1 mm in CBCT images before implant surgery,
clinicians should be aware of this impending vascular damage.
CASE 3
Mandibular anterior teeth are missing(31 and 32) for which implant planning was carried out
and various parameters were assessed . The vertical height of the bone was measured in the
sagittal section from the crest of the alveolar ridge to the inferior border of the
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mandible.Alveolar width is calculated using the Alveolar height measured at coronal, middle,
and apical third. In the middle of each third, a line was drawn perpendicular to the long axis
of alveolar ridge. The distance between buccal and palatal cortical plate was defined as
alveolar width (fig 9).

FIG 9- MEASURMENT OF HEIGHT AND WIDTH.

Factors considered for implant placement in mandibular posterior region
In the posterior mandibular region the height and width of the alveolar bone the lingual
concavity (submandibular gland fossa, submandibular fossa) below the mylohyoid ridge and
the inferior alveolar (mandibular) canal which might have variations in its course can restrict
implant placement.
CASE 4
Missing teeth are the mandibular posteriors(36,37) region (fig 11) for which implant planning
was carried out and various parameters were assessed. The vertical height of the bone was
measured in the sagittal section from the crest of the alveolar ridge to the inferior border of
the mandible. In the middle of each third, a line was drawn perpendicular to the long axis of
alveolar ridge. The distance between buccal and palatal cortical plate was defined as alveolar
width (fig 10).

FIG 10- MEASURMENT OF HEIGHT AND WIDTH.
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CASE 5
Factors considered for implant planning in completely edentulous ridges
In completely edentulous patient all the important anatomical parameters discussed in case
1,2,3 and 4 should be considered prior to implant placement (fig12). The number of implants
to be placed depends on the type of prosthesis and the choice of prosthetic design.
Conversely, the number of implants that can be placed with respect to anatomic-morphologic
conditions will determine to a certain degree of the type and design of prosthesis.
Additionally, the size, curvature and shape of the ridges determine the distribution of the
implants over the arch.

FIG-13: IMPLANT PLANNING IN COMPLETELY
FIG 12: ASSESSMENT OF VARIOUS PARAMETERs.

EDENTULOUS RIDGE.

DISCUSSION
CBCT is a important an advanced imaging modality which is used for various diagnosis of
various maxillofacial pathologies and also in pre- treatment in impant surgery. AAOMR has
given a recommendation to take CBCT fo implant surgery.
The basic principles of imaging as far as implant evaluations is concerned which includes,
images should have appropriate diagnostic quality and not contain artifacts that compromise
anatomic-structure assessments. Images should extend beyond the immediate area of interest
to include areas that could be affected by implant placements. Practitioners should have
appropriate training in operating radiographic equipment and competence in interpreting
images from the modality used.
The following selection criteria recommendations provide literature based, consensusderived, clinical guidance for practitioners on the appropriate imaging (with particular
relevance to CBCT) at each phase of dental-implant therapy.
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1. INITIAL EXAMINATION
Maxillofacial imaging interfaces with patient history, clinical examination, definitive
diagnosis, treatment planning, and implant therapy. The purpose of the initial radiographic
examination is to assess the overall status of the remaining dentition, to identify and
characterize the location and nature of the edentulous regions, and to detect regional anatomic
abnormalities and pathologies. Any of these may have important ramifications in the overall
timing and sequencing of treatment phases, such as implant loading protocols and post
prosthetic occlusal protection.
Recommendation 1.
Panoramic radiography should be used as the imaging modality of choice in the initial
evaluation of the dental implant patient.
Recommendation 2.
Use intraoral periapical radiography to supplement the preliminary information from
panoramic radiography.
Recommendation 3.
Do not use cross-sectional imaging, including CBCT, as an initial diagnostic imaging
examination.
2. Preoperative site specific imaging
Imaging for presurgical, dental-implant planning must provide information supportive of the
following goals.
1. The morphologic characteristics of the residual alveolar ridge (RAR) includes bone
volume and quality. Vertical bone height, horizontal width, and edentulous saddle length
determines the amount of bone volume available which is necessary to match the available
bone dimensions with the number and physical dimensions of the implants. Moderate and
severe deficiencies in horizontal and vertical bone may be corrected by augmentation
procedures . Similarly excessive or irregular vertical alveolar bone may require preprosthetic
or simultaneous alveoloplasty.
2. The orientation and residual topography of the alveolar-basal bone complex must be
assessed to determine whether or not there are variations that could compromise the
alignment of the implant fixture with the planned prosthetic restoration. This is particularly
www.wjpps.com
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important in the mandible (e.g., submandibular gland fossa) and anterior maxilla (e.g., labial
cortical bone concavity).
3. Identification of local anatomic or pathologic conditions restricting implant placement
should be evaluated in the maxilla, these include the incisor region (nasopalatine fossa and
canal, nasal fossa), the canine region (canine fossa, nasal fossa), and the premolar/molar
region (floor of the maxillary sinus). In the mandible, these include the incisor region (lingual
foramen), canine/premolar region (mental foramen), and molar region (submandibular gland
fossa, inferior alveolar [mandibular] canal containing the neurovascular bundle).
4. Radiographic images are not only used for with aid in prosthetic planning, but are also
used to construct templates to guide surgical procedures and implant placements.
Recommendation 4.
The radiographic examination of any potential implant site should include crosssectional
imaging orthogonal to the site of interest. This reaffirms the previously stated position of the
AAOMR.
Recommendation 5.
CBCT should be considered as the imaging modality of choice for preoperative
crosssectional imaging of potential implant sites. As with any type of imaging, a patient
should be exposed to the least amount of ionizing radiation that is needed to produce CBCT
images of acceptable diagnostic quality. This is achieved by careful selection of exposure
parameters and FOV. CBCT is best for the evaluation of volumetric and topographic changes
of the restored residual alveolar ridge.
Recommendation 6.
CBCT should be considered when clinical conditions indicate a need for augmentation
procedures or site development before placement of dental implants: (1) sinus augmentation,
(2) block or particulate bone grafting, (3) ramus or symphysis grafting, (4) assessment of
impacted teeth in the field of interest, and (5) evaluation of prior traumatic injury.
Recommendation 7.
CBCT imaging should be considered if bone reconstruction and augmentation procedures
(e.g., ridge preservation or bone grafting) have been performed to treat bone volume
deficiencies before implant placement.
www.wjpps.com
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3. Postoperative imaging
The purpose of postoperative imaging after dentalimplant placement is to confirm the
location of the fixture at implant insertion. From 3 to 5 years and beyond, imaging is used to
assess the bone-implant interface and marginal peri-implant bone height. Titanium implant
fixtures inherently produce artifacts such as beam-hardening and streak artifacts obscuring
subtle changes in marginal and peri-implant bone. In addition, the resolution of CBCT
images for the detection of these findings is inferior to intraoral radiography.
Recommendation 8.
In the absence of clinical signs or symptoms, use intraoral periapical radiography for the
postoperative assessment of implants. Panoramic radiographs may be indicated for more
extensive implant therapy cases.
Recommendation 9.
Use cross-sectional imaging (particularly CBCT) immediately postoperatively only if the
patient presents with implant mobility or altered sensation, especially if the fixture is in the
posterior mandible.[15]
According to the study done by Ashok Balasundaram, Laurence W Seluk, Erika Benavides
(2012) implied that CBCT scans of the anterior maxilla are recommended prior to surgical
placement of implant fixtures in the anterior maxilla, as reinforced in our study would help to
avoid injury to the nasopalatine canal. Accuracy during implant placement leads, in turn, to
an ideal restoration of the implant fixture to produce excellent functional and esthetic
results.[16]
According to the study done by Yaser Safi et al, Zahra Vasegh et al,(2016) proposed that in
the pre implants surgical designing of mandibular edentulous patients the existing bone
quality is determined by recording the height and width of alveolar bone and morphology as
done in our study . By measuring current height, the biggest fixture that can suitably provide
maximum support and distribution of masticatory forces is selected. Most of morphological
views such as bone undercuts that are not directly visible in clinical examinations become
visible with cross-sectional imaging.[17]
According to the study done by Meltem Koray et al (2017) suggested that alveolar ridge
width is an important criteria in implant palnning which is in relevance to our study. In there
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study they evaluated patients who presented with partial or total edentulous space in maxilla
and mandibule, having a ridge width of 2.5 mm to 6.0 mm, measured pre- and postoperatively, using CBCT. However, in their study they also stated that inadequate amount of
bone for implant placement at functionally and esthetically most appropriate position is a
common problem. Hence placement of implants in atrophic ridges is often accompanied by
various challenges. If inadequate bone exists, several surgical techniques may be used to
reconstruct the deficient ridge for implant placement. Investigators have adopted several
techniques to overcome these consequences by employing procedures like guided bone
regeneration (GBR), onlay grafts, distraction osteogenesis, ridge expansion, and
revascularized flaps.[18]
CONCLUSION
Cone beam computed tomography proves to be a valuable tool for the planning implant
placement.The use of CBCT imaging allows for 3D evaluation, increasing the visualization
of critical anatomic structures and providing a paramount information.[19-22] The radio graphic
visualization of the alveolar ridge, adjacent teeth position, and the restorative plan are
necessary steps in assessment of a potential implant site, treatment sequence and planning of
implant. The three dimensional cross sectional visualization of bone contour and
configuration allows for more precise treatment planning and presurgical preparation.
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