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Effect of T1 and T2 Magnetic 
Resonance Protocols on 
Bone Volume Measurement 
and Image Quality During 
Dental Implant Planning

ABSTRACT
Objective: Compare magnetic resonance imaging (MRI) protocols (T1- and T2-weight-

ed) with cone beam computed tomography (CBCT) for measurement of bone volume and 
image quality in edentulous mandible during dental implant planning. Methods: A phan-
tom was scanned using CBCT and MRI and two examiners measured bone volume (linear 
measurements) and assessed image quality (visualization of anatomical structures) with 
5-point scale. Linear measurement reliability was assessed with intraclass correlation 
coefficient, and group differences with Friedman’s and Wilcoxon’s tests. The image qual-
ity ratings were classified as clinically nonvalid (score≤2) or valid (score≥3), reliability 
was assessed with percentage of agreement, and group differences with chi-squared 
test. Results: Reliability of linear measurements was mostly very good for CBCT (0.748-
0.981), good for T1-weighted (0.674-0.924), and fair to T2-weighted images (0.201-
0.851). Significant differences were observed between imaging exams (p<.032) and 
between T1- and T2-weighted images (p<.046), except for alveolar ridge height (p=.119). 
CBCT showed the highest agreement and validity (100%), followed by T2-weighted 
(80% agreement, 90% validity), and T1-weighted (77% agreement, 82.5% validity), 
with no significant differences among modalities (p=.054). Conclusions: Compared to 
CBCT, T1- and T2-weighted MRI protocols had significantly lower reproducibility and ac-
curacy in measuring bone volume, with reduced image quality, especially for visualizing 
the mandibular nerve canal.

INTRODUCTION
To develop a comprehensive treatment plan involving dental implants, it 

is essential to visualize and measure relevant anatomical structures using 
appropriate imaging techniques.1 This anatomical evaluation minimizes 
the risk of surgical failure and other complications. The pertinent struc-
tures that must be considered when planning dental implants may include 
the dimensions and configurations of the teeth, alveolar ridge, maxillary 
sinus, mandibular nerve canal, and mental foramen.2 

Although the cone beam computed tomography (CBCT) has long been con-
sidered the reference standard imaging modality for three-dimensional (3D) 
dental implant planning, recent developments in magnetic resonance imag-
ing (MRI) have demonstrated its promising potential as an alternative treat-
ment workflow.3 MRI technology in dental implant planning offers several 
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benefits, such as the absence of ionizing radiation, thus lowering 
the patient and personnel exposure to radiation. In addition, the 
enhanced visibility of soft tissues, often poorly represented on 
CBCT, is advantageous when registering surface-scanned data of 
edentulous patients.4 

Dental implant planning is predominantly based on calci-
fied tissues (bone and teeth), which exhibit rapid signal de-
cay on MRI. Therefore, specific sequences, parameters, and 
coils must be applied to image both soft and hard tissues.5,6 

In MRI, “weighted” refers to emphasizing specific tissue char-
acteristics, such as relaxation times or proton density, in the 
resulting images. This is achieved by adjusting MRI sequence 
parameters, including repetition and echo time. Two com-
mon types of images are T1- and T2-weighted, each provid-
ing unique information about tissue properties and used for 
different diagnostic purposes.7 For musculoskeletal imaging, 
T1-weighted images are employed for the evaluation of bone 
structure, whereas T2-weighted images are designed to facili-
tate the assessment of functional and pathophysiological pro-
cesses as well as soft tissues.8 

Previous studies have assessed the use of MRI for dental 
implant planning, including bone volume measurements and 
visualization of relevant anatomical structures.3 However, 
there is a lack of literature investigating the impact of differ-
ent MRI protocols on dental implant planning. Therefore, the 
aim of this study was to compare T1- and T2-weighted MRI 
protocols with CBCT for measurement of bone volume and 
image quality during digital implant planning in the edentu-
lous mandible.

MATERIAL AND METHODS
The CRIS Guidelines (Checklist for Reporting In-vitro Studies) 

were followed9 and the construction of the phantom, its imag-
ing with CBCT and MRI and the acquisition of the specimens 
have been described previously.10 The study design is sum-
marized in Figure 1.

SAMPLE SIZE CALCULATION
The sample size was determined based on a pilot study us-

ing the t-test to compare paired groups, with linear measure-
ments of bone volume as the primary outcome. A minimum 
of three samples would have been required to detect a mean 
difference of 0.55 ± 0.16 mm with 90% power and a signifi-
cance level of 0.05. Therefore, six samples (n = 6) were includ-
ed for the CBCT and T2-weighted groups, and eight samples (n 
= 8) were included for the T1-weighted group. The unbalance 
sample size was due to the additional availability of imaging 
protocol that could fit clinical requirements.

PHANTOM AND PROSTHETIC PLANNING 
An edentulous human mandible (ethical committee approval 

2.253.943) received a 2 mm uniform layer of sanitary silicone 
(Fischer, Germany) around the alveolar ridge to simulate gingival 
tissue.11 Polymer fiducial landmarks (myBrick) were used as ref-
erence points for registering the CBCT and MRI Digital Imaging 
and Communications in Medicine (DICOM) files with the Stand-
ard Tessellation Language (STL) files. The alveolar ridge surface 
was scanned with an intraoral scanner (TRIOS 3, 3Shape) accord-
ing to the manufacturer’s protocol and exported as an STL file. 
Prosthetic planning consisted of an STL file of a removable com-
plete denture prosthesis (Meshmixer, Autodesk).

Figure 1: Study design. Figure adapted from Ref 10 because of the different outcomes evaluated. 
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MAGNETIC RESONANCE IMAGING
The phantom was fixed with soft dental wax (White Periphery 

Wax, Kemdent) in a plastic container filled with a mixture of wa-
ter and small amount (<10 ml) of liquid handwash detergent and 
a contrast agent (0.5 mmol/mL gadolinium) to provide proper 
voxel intensity surrounding the bone.12 Imaging was conducted 
with a 3-Tesla MRI system equipped with a 32-channel head coil 
(Ingenia CX, R5 V6.a, Philips Healthcare). T1-weighted images 
were obtained with 3D Fast Field Echo sequencing, 0.5 mm slice 
thickness, and 4 min acquisition duration. T2-weighted images 
were obtained with 3D Brain View and Turbo Spin Echo sequenc-
ing, 2 mm slice thickness, and 7 to 9 min acquisition duration. 
Detailed sequence parameters have been described previous-
ly.10 The phantom was imaged three times with T1-weighted and 
four times with T2-weighted images, and the DICOM files were 
used twice to match the sample size.

CONE BEAM COMPUTED TOMOGRAPHY
Using the same fixation method and plastic container, but 

filled with water only, the phantom was scanned using dental 
tomography (Veraview x800, Morita) under standard clinical 
settings (FOV 150 × 75 mm; kV 100; mA 6; exposure time 17.86 
s; voxel size 0.25 mm). The phantom was imaged three times 
and the DICOM files were used twice to match the sample size.

SAMPLES
A single investigator obtained the samples using dental im-

plant planning software (coDiagnostiX 10.5.0, Dental Wings, 
Inc.). DICOM files from MRI and CBCT scans were imported. 
Bone tissue was segmented using standardized thresholds 
for each group. STL files of the alveolar ridge and prosthetic 
planning were imported and registered with the bone seg-
mentations as recommended by the software manufacturer. 

All samples were standardized in terms of patient coordinate 
system, panoramic curve, and the color of segmentation and 
STL files. In addition, each dataset was codified to blind the 
examiners to different groups.

MEASUREMENT OF BONE VOLUME 
After an initial calibration, two independent implant special-

ists (with 25 and 8 years of experience in digital implant plan-
ning, respectively) assessed the bone volume using dental im-
plant planning software (coDiagnostiX). Linear measurements 
were performed in the region of canines and first molar of the 
prosthetic planning as follows (Figure 2): 

•	 Alveolar ridge height: vertical distance between the 
upper central point of the alveolar ridge crest and the 
lower central point of the lower border of the mandible.

•	 Alveolar ridge width: horizontal distance between the 
buccal cortical bone and the lingual cortical bone at the 
lower limit of the buccal and lingual flanges of the pros-
thetic planning.

•	 Distance ridge to nerve canal: distance between the up-
per central point of the alveolar bone crest and the up-
per cortical bone of the mandibular canal.

To standardize the slice selection for the measurements, the 
software “localizer” tool was used aiming to the centre of the 
occlusal face of the canine and first molar of the prosthetic 
planning (Figure 2A,B)

IMAGE QUALITY
The same examiners evaluated the quality of visualization 

of five anatomical structures (cortical bone, trabecular bone, 
alveolar ridge, mental foramen, mandibular canal) using 
a 5-point Likert scale as: 1 = visualization of the anatomical 

Figure 2: Bone volume measurement. (A, B) Standardized slice determination with “localizer” tool aiming to the centre of the 
occlusal face of the canine and first molar.  (C, D) Canine and first molar linear measurements. The asterisk (*) represents the vertical 
reference point of the prosthetic planning flanges. The purple circle represents the mandibular canal.
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structure is not possible, 2 = only <25% of the anatomical 
structure is visible, 3 = 25-50% of the anatomical structure 
is visible, 4 = 50-75% of the anatomical structure is visible, 5 
= visualization of the anatomical structure is 100% possible. 
For clinical validity, measures were then clustered as nonva-
lid (score ≤2) or valid for clinical use (score ≥3).13 Examiners 
were allowed to adjust image parameters (e.g., magnification, 
brightness, and contrast).

STATISTICAL ANALYSIS
The Shapiro-Wilk test was used to assess normality of linear 

measurements, while differences between groups were ana-
lyzed using the Friedman test followed by the Wilcoxon signed-
rank test. Inter-examiner reliability for linear measurements 
was determined using the intraclass correlation coefficient 
(ICC), further classified according to Altman et al.14 as: poor 
(≤0.20), fair (0.21-0.40), moderate (0.41-0.60), good (0.61-0.80) 
and very good (0.81-1.00). Inter-examiner reliability for image 
quality was assessed using the percentage of agreement (%), 
while significant differences between groups were analyzed 
using the chi-squared (X2) test. A significant threshold of p = 
0.05 was used in all tests (SPSS 26, IBM Corp.).

RESULTS

BONE VOLUME
Inter-examiner reliability for linear measurements was 

mostly very good for CBCT (ICC = 0.748 to 0.981) and good to 
very good for T1-weighted (ICC = 0.674 to 0.924). T2-weighted 
measurements showed a wider range of reliability from poor 
to very good (ICC = 0.201 to 0.851). (Table 1). 

Due to the varying influence of the imaging examination on 
examiner reliability, descriptive statistics and comparisons 
were analyzed separately (Table 2). Significant differences in 
alveolar ridge height were observed in the posterior region for 
both examiners (p = 0.032). T2-weighted differed significantly 
from CBCT for examiner 1 (p = 0.046) and from T1-weighted 
for examiner 1 (p = 0.028) and examiner 2 (p = 0.027). 

For alveolar ridge width, significant differences were ob-
served in the anterior region for examiner 1 (p = 0.006), with 
all pairwise comparisons also showing significance (CBCT-T1 p 
= 0.026; CBCT-T2 p = 0.028; T1-T2 p = 0.046). In the posterior 
region, significant differences were found for examiner 1 (p 
= 0.006) and examiner 2 (p = 0.009). T1-weighted was signifi-
cantly different from CBCT for examiner 2 (p = 0.028), whereas 
T2-weighted was significantly different from CBCT for both ex-
aminers (p = 0.028). Differences between T1- and T2-weighted 
were significant for examiner 1 (p = 0.028). 

For the distance from the alveolar ridge to the mandibular 
nerve canal, significant differences were found for examiner 1 
(p = 0.006), with T1-weighted differing from CBCT (p = 0.027). 
Significant difference between T1- and T2-weighted was also 
observed for examiner 1 (p = 0.028).

IMAGE QUALITY
CBCT yielded perfect inter-examiner agreement and clinical 

validity (100%) in all cases (Table 3). Reduced agreement was 
observed for T2- (80%) followed by T1-weighted (75%) when 
considering all anatomical structures together. In addition, 
a tendency to reduced clinical validity was observed for T2-
weighted (90%) followed by T1- (82.5%), with no significant 
difference between the three modalities (p = 0.054)

When anatomical structures were analyzed individually, in-
ter-examiner agreement for T1- ranged from 25% to 100%, 
while for T2-weighted ranged from 33% to 100%. Despite no 
significant difference in image quality between the different 
groups (p > 0.052), a tendency was observed to clinically valid 
images (Figure 3). T1-weighted images showed to be clinical-
ly valid in 75% of mental foramen and 37.5% of mandibular 
nerve canal. Similarly, for T2-weighted images, 83.3% of alveo-
lar ridge and 66.7% of mandibular nerve canal were consid-
ered clinically valid.

DISCUSSION
Accurate imaging of the hard and soft tissues facilitates di-

agnosis and appropriate treatment planning for rehabilitation 
with dental implants.15 MRI can image both, but achieving the 

Table 1. Intraclass correlation coefficient for bone volume 
measurement.

Measurement Exam
Inter-examiner 
reliability (ICC)

Alveolar 
ridge height

Anterior 
region

CBCT .981

T1 .924

T2 .659

Posterior 
region

CBCT .932

T1 .834

T2 .851

Alveolar 
ridge width

Anterior 
region

CBCT .892

T1 .802

T2 .381

Posterior 
region

CBCT .748

T1 .752

T2 .235

Distance ridge-nerve

CBCT .945

T1 .674

T2 .201
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Table 2. Descriptive statistics and comparison between bone volume measurement by each examiner and imaging exam.

Measurement Examiner Exam Median IQR
Friedman 
(p value)

Wilcoxon signed ranked 
test (p value)

CBCT-T1 CBCT-T2 T1-T2

Alveolar ridge 
height

Anterior 
region

Examiner 1

CBCT 25.30 1.98

.119T1 25.15 1.90

T2 25.65 1.93

Examiner 2

CBCT 25.20 1.90

.108T1 25.85 2.05

T2 26.30 2.07

Posterior 
region

Examiner 1

CBCT 17.15 1.82

.032* .686 .046* .028*T1 17.05 1.98

T2 18.55 2.15

Examiner 2

CBCT 17.90 1.65

.032* .343 .075 .027*T1 17.90 2.10

T2 19.25 2.63

Alveolar 
ridge width

Anterior 
region

Examiner 1

CBCT 8.30 0.80

.006* .026* .028* .046*T1 9.35 1.80

T2 11.25 1.90

Examiner 2

CBCT 13.50 6.80

.311T1 13.75 2.67

T2 14.75 3.78

Posterior 
region

Examiner 1

CBCT 9.30 1.50

.006* .225 .028* .028*T1 9.50 1.35

T2 12.15 2.17

Examiner 2

CBCT 11.25 3.45

.009* .028* .028* .400T1 14.35 1.17

T2 14.30 1.60

Distance ridge-nerve

Examiner 1

CBCT 6.25 1.05

.006* .027* .173 .028*T1 3.25 1.63

T2 7.20 1.20

Examiner 2

CBCT 6.55 1.45

.438T1 8.10 2.60

T2 7.45 3.27

*Means statistical significance difference
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necessary spatial resolution with clinically acceptable scan 
times for hard tissues is challenging with traditional MRI pro-
tocols. Due to the abundance of electrons in soft tissues, pro-
tocols imaging these types of tissues do not face the same dif-
ficulties. Conversely, mineralized tissues in MRI yield rapidly 
decaying signals; therefore, in this study, the parameters used 
were previously tested in a pilot study.

Significant differences were observed between T1- and T2-
weighted images compared to CBCT in most bone volume 
measurements, whereas no significant differences were 
found in the image quality. In addition, a tendency was noted 
towards lower inter-examiner agreement and the overestima-
tion of distances, particularly with T2-weighted images. When 
compared to CBCT, measurements of alveolar ridge height in 
the posterior region were overestimated by one examiner. 
Similarly, measurements of alveolar ridge width were overes-
timated in both the anterior region by one examiner and the 
posterior region by both examiners in T2-weighted images. 

Conversely, the T1-weighted distance from the alveolar ridge 
to the mandibular nerve canal was underestimated, with a sig-
nificant difference for one examiner compared to CBCT. There 
was also a tendency for T1-weighted images to be less clini-
cally valid for the mental foramen and the mandibular nerve 
canal. 

There is a lack of studies in the literature evaluating MRI pro-
tocols for implant planning in edentulous cases. Pompa et al 
conducted a study of implant planning and bone height meas-
urements using proton density, T1- and T2-weighted MRI com-
pared with computed tomography.16 Planning was considered 
feasible in 30 patients requiring single tooth replacement or 
with partial edentulism. The differences in MRI and CT meas-
urements ranged from 0.04 to 1.1, with no significant differ-
ence. These findings are partially consistent with the present 
study, which found significant differences in posterior bone 
height using a 3T MRI scanner compared with CBCT data. 

Table 3. Image quality. 

Image exam
Inter-examiner 
agreement (%)

Nonvalid for 
clinical use (%)

Valid for clinical 
use (%)

X2-Test (p 
value)

CBCT 100 0 100

.054T1 75 17.5 82.5

T2 80 10 90

Anatomical structure
Inter-examiner 
agreement (%)

Nonvalid for 
clinical use (%)

Valid for clinical 
use (%)

X2-Test 
(p-value)

Cortical bone

CBCT 100 0 100

1.000T1 100 0 100

T2 100 0 100

Trabecular bone

CBCT 100 0 100

1.000T1 100 0 100

T2 100 0 100

Mental foramen

CBCT 100 0 100

.189T1 50 25 75

T2 100 0 100

Alveolar ridge

CBCT 100 0 100

.293T1 100 0 100

T2 66 16.7 83.3

Nerve canal

CBCT 100 0 100

.052T1 25 62.5 37.5

T2 33 33.3 66.7
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However, their study used a 1.5T MRI scanner and compared 
measurements to CT, which may affect accuracy.	

Similarly, Assaf et al. evaluated optimized T1- and T2-weight-
ed MRI sequences for maxillofacial structures in vivo.17 They 
found that surrounding structures were more visible with T2-
weighted sequences, whereas cortical and trabecular bone 
were clearer with T1-weighted images. Other studies have 
also reported that mandibular canals and alveolar bone are 
poorly imaged with T2-weighted protocols due to low signal-
to-noise ratios.18,19 These findings are consistent with the 
present study, where T1-weighted images tended to provide 
better visualization of the alveolar ridge compared to T2-
weighted images.

Probst et al. used 3T MRI for digital implant planning and 
subsequent prosthetic treatment in 9 patients.20 Only T1-
weighted images were imported into the planning software, 
with T2-weighted images used separately to assess soft tis-
sue, particularly the position of the mandibular nerve relative 
to the planned implants, which provided excellent visualiza-
tion. The study reported that the cortical and trabecular bone, 
teeth and maxillary sinuses were clearly visible on T1-weight-
ed images, whereas the visibility of the mandibular canal was 
limited. Their findings are consistent with the present study, 
which also found that the mandibular canal was partially vis-
ible, particularly on T1-weighted images, with a trend towards 
better image quality on T2-weighted images. 

To measure distances in an image, the endpoints must be 
clearly identifiable, with appropriate contrast to ensure visibil-
ity. In MRI, bone usually has very low or no signal and appears 
black, so the signal intensity in the surrounding voxels deter-
minates the contrast around the bone. In this study, a contrast 
agent was added to the water in the phantom to provide sig-
nal intensity around the bone. Consequently, the visualization 
of anatomical structures and accuracy of measurements may 
have been influenced more by surrounding voxel intensity 
than by the bone’s intrinsic lack of signal. However, this effect 
varied depending on the imaging sequence used and outcome 
evaluated. For instance, T2-weighted imaging produced high 
signal intensity in the voxels surrounding the bone, which en-
hanced tissue contrast and improved visualization of the man-
dibular canal lumen but reduced measurement accuracy. In 
contrast, T1-weighted imaging exhibited lower voxel intensity 
around the bone, resulting in better measurement accuracy 
but poorer visualization of the mandibular canal. Additionally, 
variation in factors such as image resolution, signal-to-noise 
ratio, and contrast-to-tissue ratio may also have contributed 
to these observed differences.

MRI technology has its own drawbacks. In dental implantol-
ogy, there is the possibility of artefacts from implants and res-
torations, although these can be minimized with dedicated ar-
tefact suppression modes.12 The disadvantage of longer scan 
times may also increase the risk of motion artefacts, which 
may require correction or repeat scans.21 Fortunately, newly 

Figure 3: Visualization of anatomical structures. A, CBCT. B, T1-weighted. C, T2-weighted.
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developed dental-specific MRI systems allow for shorter scan 
times (≤3 minutes).22 High costs, space requirements and the 
need for specialized personnel have also been addressed.22,23 
In addition, contraindications such as claustrophobia, pace-
makers, defibrillators, metal injuries, large tattoos and nonre-
movable piercings must be considered.22

The main advantages of MRI in dental implant planning are 
the absence of radiation exposure and the ability to image both 
hard and soft tissues. With direct imaging of nerves and vessels, 
MRI provides better visualization of the mandibular canal than 
CBCT24 and orthopantomography.25 It has also shown promise 
in measuring peri-implant bone defects around zirconia im-
plants26,27 and visualizing bone oedema, which could lead to 
early diagnosis of peri-implant conditions.23,28

This study has limitations, particularly the in vitro design, 
which does not consider the complexities encountered in clin-
ical situations, such as patient movement and the presence of 
live tissues with dynamic physiological processes. The use of a 
single defleshed mandible as a phantom, lacking the mandib-
ular nerve and blood vessels, also limits external validity and 
clinical applicability, despite efforts to artificially reproduce 
the soft tissues. The phantom also lacked bone marrow tissue, 
which in the mandible contains adipocytes and hematopoi-
etic cells. These cells would have resulted in a hyperintense 
signal and potentially a better signal-to-noise ratio.29 The ab-
sence of surrounding anatomical structures further limits the 
signal-to-noise ratio, which potentially affects image quality. 
Additionally, the phantom does not replicate individual physi-
ological variations, such as those related to age, bone density, 
inflammatory conditions, or pathology

Air bubbles were observed trapped in the trabecular bone of 
the phantom despite efforts to remove them after immersion 
in the solution in the plastic containers. Thus, the presence 
of air may also have affected the measurements and visibility 
of anatomical structures due to differential magnetic suscep-
tibility and signal drop-out artefacts.30 Air bubbles produce 
grey scale intensities comparable to bone, leading to potential 
pixel misclassification.29 This study also did not quantitatively 
evaluate the signal-to-noise and contrast-to-tissue ratios with-
in the imaging modalities but rather made observations from 
visually perceived variations. Finally, the results may have 
been influenced by the different years of experience of the 
examiners. Therefore, the results should be interpreted with 
caution, considering the variability of anatomical structures in 
the clinical setting and the need for larger and more compre-
hensive clinical studies.

Despite the widespread use of MRI for the diagnosis of soft 
tissues, its effectiveness for imaging hard tissues such as bone 
and teeth are limited due to their low water content and short 
relaxation times. Therefore, recent advances in techniques 
such as ultrashort echo time (UTE), zero echo time (ZTE) and 
sweep imaging with Fourier transformation (SWIFT) show 
promise for improving the signal-to-noise ratio and image 
quality of these tissues.3,31 In the present study, traditional 

sequences were adapted to allow imaging of the phantom, 
which also demonstrates the potential for further develop-
ment of such protocols in clinical settings. The continuous 
development of MRI protocols, software and hardware and 
their integration into digital prosthetic planning should be ad-
dressed in future studies and could enhance the accuracy and 
reliability of MRI for dental implant procedures.32

The wide range of examiner variability and deviations, even 
after calibration, emphasizes the need for comprehensive 
training that goes beyond understanding the technology to 
focus on practical clinical application in MRI-based implant 
planning. Hands-on experience is essential to improve ac-
curacy and consistency, ensuring the effective use of MRI in 
clinical settings.22,33 For example, a recent study that evalu-
ated the temporomandibular joint using a dental-dedicated 
MRI system reported challenges in the subjective assessment 
of image quality by professionals with varying levels of experi-
ence, including neuroradiologists, oral radiologists, and oro-
facial pain specialists.34 The authors emphasized that the ob-
served variation in interexaminer agreement suggested that 
certain groups of professionals might require further training 
to reach a comparable level of proficiency.34 Additionally, the 
deviations in linear measurements observed in the present 
study ranged from a median of 3 mm to 6 mm. These values 
exceed the acceptable threshold of around 2 mm for the safe-
ty zone in mandibular dental implant surgery.35 Therefore, the 
results of this study should be interpreted with caution, as 
these differences could lead to tissue injury, including that of 
the inferior alveolar nerve

Further research exploring advanced MRI techniques (UTE, 
ZTE, SWIFT) in patients with diverse anatomical variations and 
different clinical scenarios is also needed to allow the transla-
tion of these preliminary findings into treatment workflows. 
Efforts should also focus on accurately segmenting bone tis-
sue in MRIs to generate the surface models necessary for 
computer-aided procedures. Reducing scan times and motion 
artifacts, potentially through dental-dedicated MRI systems22 
and artifact suppression techniques would also improve the 
diagnostic and planning processes in dental implantology

CONCLUSION
Compared to CBCT, both T1- and T2-weighted MRI proto-

cols showed significantly lower reproducibility and accuracy 
in measuring bone volume. There was a reduced image qual-
ity, especially when visualizing the mandibular nerve canal. 
Further studies assessing improved MRI protocols and clinical 
data are necessary for planning dental implants with MRI in 
edentulous cases. 
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