Julay & August 2024. Vol 23. No 3

Jundishapur

Research Paper

Medical Sciences, Ahvaz, Iran.
Medical Sciences, Ahvaz, Iran.

of Medical Sciences, Ahvaz, Iran.

Scientific Medical Journal

3| =

Influence of Fields of View and Resolution on Accuracy of Linear
Measurements in Cone Beam Computed Tomography Imaging

Mahshid Razavi', Mohammad Amin Kavousi?, Borna Bagherfar?, Nila Bagheri®"

1. Assistant Professor, Department of Oral and Maxillofacial Radiology, Faculty of Dentistry, Ahvaz Jundishapur University of
2. Doctor of Dentistry, Department of Oral and Maxillofacial Radiology, Faculty of Dentistry, Ahvaz Jundishapur University of

3. Postgraduate Student, Department of Oral and Maxillofacial Radiology, Faculty of Dentistry, Ahvaz Jundishapur University

Use your device to scan
and read the article online

Razavi M, Kavousi M A, Bagherfar B, Bagheri N. [Influence of Fields of View and Resolution on
Accuracy of Linear Measurements in Cone Beam Computed Tomography Imaging (Persian)]. Jundishapur
Scientific Medical Journal. 2024; 23(3):200-210. 10.32592/JSMJ.23.3.200

d https://doi.org/10.32592/3SMJ.23.3.200

Received: 24 Jan 2024
Accepted: 22 Apr 2024
Available Online: 08 May 2024

ABSTRACT
R (el gl =T s BNO S [EIGi/=S|  Given the substantial increase in dental implant

procedures, the significance of precise linear measurements and the factors influencing
them has been underscored by cone-beam computed tomography (CBCT). This study
aimed to evaluate the impact of field of view (FOV) on the accuracy of linear measurements.
The study was performed on 6 human mandibles. FOVs used
included: Small FOV 80 x 80 mm / Large FOV: 120 x 80 mm, each with two different
resolutions. Digital caliper measurements were considered as the gold standard.
Measurements were reviewed by two observers using NNT Viewer software.

The buccolingual dimension measured using a digital caliper, serving as the gold
standard, averaged 7.02 + 1.84 mm. CBCT measurements of the same dimension yielded
mean values of 7.02 + 1.87 mm for 80x80 FOV with high resolution, 6.97 £ 1.67 mm for
80x80 FOV with normal resolution, 6.87 + 1.63 mm for 120x80 FOV with high resolution,
and 6.93 + 1.64 mm for 120x80 FOV with normal resolution (p = 1.000). The vertical
dimension measured using a digital caliper, serving as the gold standard, averaged 18.08
+3.62 mm. CBCT measurements of the same dimension yielded mean values of 18.02 +
3.65 mm for 80x80 FOV with high resolution, 18.10 + 3.67 mm for 80x80 FOV with normal
resolution, 18.09 + 3.65 mm for 120x80 FOV with high resolution, and 18.09 + 3.65 mm
for 120x80 FOV with normal resolution (p = 1.000).

Statistical analysis revealed no significant difference in measurement
accuracy between FOVs with varying resolutions.

FOV, Spatial resolution, CBCT
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Introduction

ccurate and reliable linear measurement is
crucial in oral and maxillofacial fields.
Linear measurements are vital in diagnosis,
treatment planning, treatment outcomes, and
patient care in various specialties such as implantology,

endodontics, forensic dentistry, orthodontics, and
orthognathics (1-3).

Methods

The present study was an experimental laboratory
study including six dry human mandibles prepared from
the Anatomy Department of Ahvaz Jundishapur University
of Medical Sciences (AJUMS). Based on the sampling
formula, the number of images obtained was 25. The study
process included preparing the mandibles, marking the
positions, and measuring the gold standard followed by
CBCT measurements in the Department of Oral and
Maxillofacial Radiology in the Faculty of Dentistry of
AJUMS. The mandibles were randomly numbered from 1
to 6. Three locations were selected on each model in the
symphysis region in the anterior part of the mandible and
were marked by a blue marker. Then, at each designated
point, a single gutta-percha piece (size 70, 2% tip, 0.5 mm
colored section) was affixed to the model's surface using a
drop of adhesive. Two pieces were positioned on the facial
surface: one occlusally (on the alveolar crest) and the other
apically (on the model's lower border within the Pog
region). The third piece was placed on the lingual surface,
anterior to the buccal markers. CBCT scans of each
mandible were performed using the NewTom VGi (Italy)
device. Each model underwent four scans utilizing a
standard tube, a current of 12.5 mAs, and a voltage of 90
kVp. Two distinct FOVs were employed: a small FOV of
80x80 mm and a large FOV of 80x120 mm, each with both
normal and high resolution settings. Samples were
prepared by an experienced technician with 5 years of
experience. Finally, 24 samples were collected in each
FOV with two resolutions. Digital caliper measurements
were considered the gold standard. For this purpose, the
tips of the two caliper arms on the sides of the desired
distance were exactly facing each other. Then, the height
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and width of the bone in the desired areas were measured
by a Mitutoyo digital caliper (model c"6-cd, made in
Japan) and the obtained measurements were considered the
gold standard.

Measurements were checked by two observers (two
maxillofacial radiologists) using NNT Viewer software on
an LG Flatron monitor (made in Korea) with Screen
Resolution=1440x900 and Bit Color=Depth 32. For this
purpose, they looked directly at the monitor from a
distance of 22 inches in a dark room and measured the
desired distances.

Finally, the data were subjected to statistical analysis.
Descriptive statistics were employed, followed by a repeated
measures test in SPSS-25 software for comparative analysis.
A significance level of 0.05 was adopted. As the study
involved a dry mandible without human exposure, ethical
approval was not required. However, this study was approved
by the Ethics Committee of AJUMS (Ref ID: IR.AJUMS.
REC.1399.348).

Results

A one-way analysis of variance (ANOVA) was conducted
to assess the accuracy of linear CBCT measurements of
buccolingual bone thickness across four FOV conditions
(80x80 high resolution, 80x80 normal, 80x120 high
resolution, and 80x120) in comparison to a digital caliper.
Normality of bone thickness measurements was confirmed
using the Kolmogorov-Smirnov test (p > 0.05), and
homogeneity of variances was verified through Levene's test
(p = 0.875). Results are presented in Table 1.

Table 1 presents data from six human mandible samples.
Mean bone thickness values were 7.02 mm for 80x80 high
resolution FOV, 6.97 mm for 80x80 normal FOV, 6.87 mm
for 80x120 high resolution FOV, 6.93 mm for 80x120 normal
FOV, and 7.02 mm for the digital caliper measurements.
ANOVA test results revealed no significant difference in the
accuracy of linear CBCT measurements of buccolingual bone
thickness among the four methods (digital caliper, 80x80 high
resolution, 80x80 normal, and 80x120 high and normal
resolution) (p = 1.000) (Figure 1).

Table 1. Mean, standard deviation, and ANOVA results of comparing the accuracy of CBCT linear measurement in the buccolingual dimension (bone
thickness) with digital calipers

FOV:80x80 FOV:80x80 FOV:80x120 FOV:80x120 Digital
Variable Number high resolution Normal high resolution normal caliper F p. value
M £ SD M £ SD M £ SD M £ SD M £ SD
bone 1.84+
Ehick)ness 1 1.87 £7.02 1.67+6.97 1.63 +6.87 1.64 +6.93 7 02‘ 0.008 0.0001
mm

Note. M=Mean, SD=Std. Deviation
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Figure 1. Comparison of mean buccolingual bone thickness measurements obtained from CBCT scans with different FOV and resolution settings versus
digital caliper measurements.

Table 2. Mean, standard deviation, and ANOVA results of comparing the accuracy of CBCT linear measurement in vertical dimension (bone height)
with digital caliper

FOV:80x80 FOV:80x80 FOV:80x120 FOV:80x120

Variable N High resolution normal High resolution normal il gl F p. value
M + SD M+ SD M+ SD M + SD M+ SD
Bone height
6 3.65+ 18.02 3.67+18.10 3.65+ 18.09 3.65 +18.09 3.62 +£18.08 0.001  0.0001

(mm)
Note. M=Mean, SD=Std. Deviation
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Figure 2. Comparison of mean vertical bone height measurements obtained from CBCT scans with different FOV and resolution settings versus
digital caliper measurements.

ANOVA was also employed to compare the accuracy of for 80x120 normal FOV, and 18.08 mm for digital caliper

CBCT linear measurements of vertical bone height across four
FOV conditions (80x80 high resolution, 80x80 normal,
80x120 high resolution, and 80x120) in relation to a digital
caliper. The normality of bone height measurements was
verified using the Kolmogorov-Smirnov test (p > 0.05), and
homogeneity of variances was confirmed through Levene’s
test (p = 1.00). The results are presented in Table 2.

Table 2 presents mean bone height values of 18.02 mm for
80x80 high resolution FOV, 10.18 mm for 80x80 normal
FOV, 18.09 mm for 80x120 high resolution FOV, 18.09 mm

measurements, across six human mandible samples. ANOVA
results indicated no significant difference in the accuracy of
linear CBCT measurements of vertical bone height among the
four methods (digital caliper, 80x80 high resolution, 80x80
normal, and 80x120 high and normal resolution) (p = 1.000)
(Figure 2).

Conclusion

The increasing prevalence of implant dentistry has
underscored the importance of accurate linear measurements

Razavi M, et al. Accuracy of Linear Measurements in Cone Beam Computed Tomography Imaging. JSMJ. 2024; 23(2): 200-210




Jundishapur

Scientific Medical Journal

derived from cone-beam computed tomography (CBCT)
scans. This study compared bone thickness and height
measurements obtained using the NNT Viewer software with
those from a gold standard digital caliper across four CBCT
imaging modes: 80x120 mm normal, 80x120 mm high
resolution, 80x80 mm normal, and 80x80 mm high resolution.
Mean bone thickness values were 7.02 mm for 80x80 high
resolution, 97.6 mm for 80x80 normal, 6.87 mm for 80x120
high resolution, 936.0 mm for 80x120 normal, and 7.02 mm
for the digital caliper.

Variations in field of view (FOV) and resolution settings
on the NewTom VGi CBCT device did not significantly
impact measurement accuracy.
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