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Abstract

Objective: Cone-beam computed tomography (CBCT) is a promising imaging modal-
ity for sinonasal evaluation, with advantages of relatively low radiation dose, low cost,
and quick outpatient imaging. Our study aimed to compare the diagnostic perfor-
mance and image quality of CBCT with those of multi-detector computed tomogra-
phy (MDCT) with different slice thickness.

Methods: We retrospectively reviewed 60 consecutive patients who had undergone
both CBCT and MDCT. MDCT images was reconstructed with 1 and 3 mm slice
thickness. The quantitative image quality parameters (image noise, signal-to-noise
ratio [SNR], and contrast-to noise ratio [CNR] were calculated and compared
between the two imaging modalities. Two observers (ENT surgeon and neuroradiolo-
gist) evaluated the presence of seven sinonasal anatomic variations in each patient
and interobserver agreements were analyzed. The diagnostic performance of CBCT
(0.3 mm) and MDCT (3 mm) was assessed and compared with that of high resolution
MDCT (1 mm), which is considered as the gold standard.

Results: The image noise was significantly higher and SNR and CNR values were
lower in the CBCT (0.3 mm) group than in the MDCT groups (1 and 3 mm). The
diagnostic performance of CBCT (0.3 mm) was similar to that of MDCT (1 mm) and
superior to that of MDCT (3 mm). The highest interobserver agreement was for high
resolution MDCT (1 mm), followed by CBCT (0.3 mm), and MDCT (3 mm).
Conclusion: Considering its low radiation dose, low cost, and ease of clinical access,
CBCT may be a useful imaging modality for as first line sinonasal evaluation and
repeated follow up.

Study design: Retrospective study in a tertiary referral university center.

Level of evidence: NA.
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1 | INTRODUCTION

Cone-beam computed tomography (CBCT), a radiographic imaging
technique that has been in use since the 2000s, was initially devel-
oped for angiography; however, its recent applications include image-
guided radiation therapy, surgical planning, and intraoperative
imaging.2™* Currently, CBCT is most widely used in dentistry for den-
tomaxillofacial imaging, with increasing applications in otorhinolaryn-
gology for the evaluation of the sinuses and temporal bone.>1°

The CBCT scanner uses a source of cone-shaped x-ray beam and a
two-dimensional plane detector, which is fixed to a rotating gantry. The
gantry completes a partial or complete rotation around the region of
interest (the patient's head), with the cone-shaped x-ray beam directed
toward the plane detector on the opposite side. Several projection images
of the field of view are acquired during the rotation, each covering the
field of view from a different horizontal angle. A single rotation of the
gantry allows acquisition of an entire volumetric dataset. Conversely,
MDCT uses a fan-shaped x-ray beam with simultaneous translation of
the gantry along with rotation of the x-ray source and detector. Several
individual image slices of the field of view are acquired, which are then
stacked to obtain a three-dimensional image reconstruction. The raw
projection images in CBCT are composed of isotropic voxels; in contrast,
the images in conventional multi-detector computed tomography
(MDCT) are composed of anisotropic voxels.'**? Isotropic voxels allow
high-fidelity image reconstruction in any plane, which is a major advan-
tage of CBCT over MDCT. Moreover, the radiation dose used in CBCT is
much lower than that used in MDCT,*®>"%° and the compact design and
low cost of CBCT scanners facilitate its clinical applications.

Chronic rhinosinusitis is a common and frequently recurrent disor-
der.r® CT has become the method of choice for the diagnosis of
rhinosinusitis and preoperative evaluation.x”"*? In 2017, the American
College of Radiology reported about imaging considerations in various
situation of sinonasal disease and CBCT was regarded as a reasonable
option.*” However, the report did not suggest practical imaging reformat
thickness except imaging data within 2 mm for image-guided sinus
surgery (IGSS). CBCT provides high spatial resolution images of the bone
structure; however, its disadvantages include lack of soft-tissue contrast
resolution and increased noise levels.>?° There exists an intrinsic trade-
off between image noise and slice thickness in clinical CT imaging, regard-
less of beam shape. A thick slice is reconstructed with more x-ray
photons, so it has lower image noise than thin slice image. Since more
radiation is required to obtain low-noise images with thin slices, it is
important to adjust the parameters with balance among radiation dose,
image noise and slice thickness according to the clinical purpose.?

In this study, we aimed to evaluate the diagnostic performance of
CBCT and MDCT with different slice thickness and radiation dose for
the identification of sinonasal structures. Previous comparison

studies*?272% petween CBCT and MDCT for sinonasal imaging had
limitation, not comparing both images in the same patient. Our study
had strength in that comparisons were conducted in a single study

population.

2 | MATERIALS AND METHODS

2.1 | Patients and image acquisition

This study was approved by our Institutional Review Board and the
requirement for written informed consent was waived due to its ret-
rospective nature. All CT examinations included in this study were
performed as standard-of-care procedures.

We retrospectively enrolled and reviewed 60 consecutive patients
who had undergone both CBCT and MDCT within a 1-year period
between March 2013 and December 2014 from our hospital patient's
data base. The patients were transferred to the ear, nose, and throat
department of our tertiary institution with clinical suspicion of a refractory
sinonasal inflammatory disorder and with indication of surgical treatment.
Patients initially received MDCT scan for preoperative evaluation. For
patients who continued drug treatment, follow up CBCT was performed
to evaluate treatment response. The exclusion criteria for the study sub-
jects included history of sinonasal surgery, facial malformations, head-
and-neck tumor, and dental restorations that could lead to poor image
quality.

All CBCT examinations were performed on a single unit (DINNOVA,
HDXWill, South Korea); the exposure parameters were as follows: tube
voltage, 85 kV, and tube current, 7 mA. Slice thickness was 0.3 mm, with
a maximum field of view (FOV) of 20 x 19 cm. MDCT examinations were
performed using either the 128 channel (SOMATOM Definition Flash,
Siemens, Germany) or 64 channel (Brilliance 64, Philips Healthcare, the
Netherlands) scanner; the exposure and other parameters were as
follows: tube voltage, 120 kV; tube current, 125 mA; FOV, 16 cm; pitch,
0.75; tube rotation time, 0.75s; and collimation, 64 x 0.625 mm. The
MDCT images were reconstructed with 1 and 3 mm slice thickness using
a routine bone reconstruction algorithm. We selected MDCT slice thick-
ness with 1 mm, which is generally recommended thickness for IGSS

2526

evaluation, as a gold standard and with 3 mm, which is the thickest

slice accepted for paranasal sinus evaluation in literature review.?”

2.2 | Radiation dose analysis

The effective dose (ED) was estimated using dose-area-product (DAP)
value?”?® in CBCT and dose-length product (DLP) value based on
computed tomography dose index-volume (CTDlI,,) in MDCT.



Laryngoscope
664

HAN ET AL

The DAP measurements were performed using a RaySafe X2 sys-
tem (Unfors RaySafe, Sweden) according to the manufacturer manual.
RaySafe X2 sensor was located at detector side and the DAP value
was measured with same exposure parameters as the patient's proto-
col. Three times measurement were performed. The ED were calcu-
lated using conversion coefficient (E/DAP) of 0.17 uSv/mGy e cm? for

large FOV in adult as follows??:
ED (pSv) = DAP (mGy e cm?) x E/DAP (uSv/mGy  cm?).

The DLP values of each patient were obtained from picture
archiving and communication systems (PACS) data. The ED were cal-
culated using conversion factor (k) of 2.3 uSv/mGy e cm for head as

follows®031:

ED (pSv) =DLP (mGy e cm) x k (uSv/mGy e cm).

2.3 | Image analysis

The quantitative image quality was compared using the following
parameters: image noise (N), signal-to-noise ratio (SNR), and
contrast-to-noise ratio (CNR). A neuroradiologist (M.H) placed
the circular regions of interest (ROI) in the cortical bone of the
zygomatic arch, pterygoid muscles, and air in the nasopharynx.
The diameter of the ROl was made as large as possible depending
on the anatomic region in each patient, same sized ROIs were
placed at the same location for both CBCT and MDCT. Each mea-
surement was calculated using the following definition and
equation®:

Image noise (N): standard deviation of the ROl voxel

values in the air.

A, and A,: mean attenuation of the ROI voxel values
in the bone and muscle, respectively.

SNRy, (bone) =A,/N.
CNRy/m (bone and muscle) = (A, - An)/N.

CNRy/; (bone and air) and CNR,,/, (muscle and air)

were calculated similarly.

A total of 120 bilateral sinonasal tracts from 60 patients were
reviewed retrospectively. A neuroradiologist (M.H.) and an ENT
surgeon (H.J.K.) recorded the presence of sinonasal anatomic vari-
ations in each patient on CBCT (0.3 mm) and MDCT (1 mm,
3 mm). They analyzed the images from each modality in separated
session with a 2-week-interval. The presence of seven anatomic
structures, namely septal deviation, Agger nasi cells, frontal cells,
Haller cells, concha bullosa, Onodi cells, and lamina papyracea
dehiscence, which are important anatomic variations for preoper-

ative evaluation in endoscopic sinus surgery,32’33

were indepen-
dently evaluated by the two observers. Any discordance between

the observers was resolved by consensus.

TABLE 2 Presence and detection rate of seven anatomic
structures on each imaging modality

CBCT MDCT MDCT

(0.3 mm) (1 mm) (3 mm)
Septal deviation? 40 (66.7%) 40 (66. 7%) 40 (66.7%)
Agger nasi cell 103 (85.8%) 106 (88.3%) 101 (84.2%)
Frontal cell 87 (72.5%) 99 (82.5%) 68 (56.7%)
Haller cell 36 (30.0%) 50 (41.7%) 21 (17.5%)
Concha bullosa 49 (40.8%) 58 (48.3%) 41 (34.2%)
Onodi cell 47 (39.2%) 53 (44.2%) 38 (31.7%)
Lamina 9 (7.5%) 7 (5.8%) 5 (4.2%)

dehiscence

Note: Total number of sinonasal tracts is 120, except.

Abbreviations: CBCT, cone-beam computed tomography; MDCT, multi-
detector computed tomography.

®Total number of subjects is 60.

Noise? SNR, CNRy/m CNRy.* CNR,,.* TA BL E.1 Image noise, S|gnal-to-.
noise ratio (SNR), and contrast-to-noise
CBCT(0.3mm) 71.05(15.15) 2192(5.83)  1867(561)  32.37(7.66)  13.70(2.80) ratio (CNR) for each imaging method
MDCT (1 mm) 58.61(17.44) 24.55(11.20) 23.56(10.88) 42.86(17.24) 19.30 (6.70)
MDCT (3 mm) 25.08 (8.14) 50.66 (19.09) 48.46(18.60) 92.84(30.13) 44.39(12.51)
p valuet <.001* <.001* <.001* <.001* <.001*

Note: Data: mean (standard deviation). p valuet: difference evaluated among MDCT (1 and 3 mm) and
CBCT (0.3 mm) by ANOVA test. (CBCT [0.3 mm] vs. MDCT [1 mm], CBCT [0.3 mm] vs. MDCT [3 mm],
MDCT [1 mm] vs. MDCT [3 mm]: p value <.05). SNR,, and CNRy,, showed significant difference
between MDCT (1 mm) and MDCT (3 mm), between CBCT (0.3 mm) and MDCT (3 mm), but not

between MDCT (1 mm) and CBCT (0.3 mm) on post hoc test.

Abbreviations: CBCT, cone-beam computed tomography; CNRy,,, contrast between the bone and air;
CNRyp,/m, contrast between the bone and muscle; CNR,,,/,, contrast between the muscle and air; MDCT,

multi-detector computed tomography; SNRy,, SNR of the bone.

#Noise, CNRy/., CNR,,/, showed significant difference between all subgroups on post hoc test.

*Statistically significant difference.
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TABLE 3 Diagnostic performance of CBCT and MDCT for detecting sinonasal anatomic structures

Agger nasi cell

Frontal cell

Haller cell

Concha bullosa

Onodi cell

Lamina dehiscence

CBCT (0.3 mm)
MDCT (3 mm)
CBCT (0.3 mm)
MDCT (3 mm)
CBCT (0.3 mm)
MDCT (3 mm)
CBCT (0.3 mm)
MDCT (3 mm)
CBCT (0.3 mm)
MDCT (3 mm)
CBCT (0.3 mm)
MDCT (3 mm)

Sensitivity
96.2%
94.3%
87.9%
68.7%
72.0%
42.9%
82.8%
70.7%
88.7%
73.1%
71.4%
57.1%

Specificity

92.9%
92.9%
100.0%
100.0%
100.0%
100.0%
98.4%
100.0%
100.0%
100.0%
96.5%
99.1%

NPV

76.5%
68.4%
63.6%
40.4%
83.3%
71.7%
85.9%
78.5%
91.8%
82.9%
98.2%
97.4%
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PPV
99.0%
99.0%

100.0%

100.0%

100.0%

100.0%
98.0%

100.0%

100.0%

100.0%
55.6%
80.0%

Accuracy
95.8%
94.2%
90.0%
74.2%
88.3%
76.7%
90.8%
85.8%
95.0%
88.3%
95.0%
96.7%

p valuet
.38
13
.001*

<.001*

<.001*
<.001*
.01*
<.001*
.07
<.001*
.69
.63

p valuet

.69

.001*

<.001*

.10

.01*

.22

Note: Diagnostic performance was calculated based on the findings of MDCT (1 mm) considered as the gold standard. p valuet, ¥ was evaluated with
McNemar's test. p valuet: difference evaluated with the gold standard imaging method, MDCT (1 mm). p valueg: difference evaluated between CBCT
(0.3 mm) and MDCT (3 mm).
Abbreviations: CBCT, cone-beam computed tomography; MDCT, multi-detector computed tomography; NPV, negative predictive value; PPV, positive

predictive value.

*Statistically significant difference.

FIGURE 1

»
(B) MDCT (1 mm), gold standard ¥ |

Haller cells (inside the dashed circle) on the left side are identified on (A) CBCT with 0.3 mm thickness and (B) MDCT with 1 mm

thickness, but not on (C) MDCT with 3 mm thickness. CBCT, cone-beam computed tomography; MDCT, multi-detector computed tomography
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(A)CBCT (0.3 mm)

A

FIGURE 2 Onodi cells (inside the dashed circle) on the right side are identified on (A) CBCT with 0.3 mm thickness and (B) MDCT with 1 mm
thickness, but not on (C) MDCT with 3 mm thickness. CBCT, cone-beam computed tomography; MDCT, multi-detector computed tomography

2.4 | Statistical analysis

The quantitative image quality for each imaging modality, repre-
sented by noise, SNR, and CNR, was compared using a one-way
analysis of variance (ANOVA). The post hoc test for pairwise
comparison of subgroups was performed using Tukey-
Kramer test.

The diagnostic performance of both CBCT (0.3 mm) and
MDCT with 3 mm thickness was evaluated based on the findings
of MDCT with 1 mm thickness, which is considered as the gold
standard. The sensitivity, specificity, negative predictive value
(NPV), positive predictive value (PPV), and accuracy of detecting
anatomic structures on CBCT (0.3 mm) and MDCT (3 mm) were
calculated. The diagnostic performance of CBCT (0.3 mm) and
MDCT (3 mm) was compared to that of standard MDCT (1 mm)
for detecting the sinonasal anatomic structures, using the
McNemar's test. The interobserver agreement was analyzed

using the Kappa coefficient®3°:

poor agreement <0.20; fair
agreement: 0.21-0.40; moderate agreement: 0.41-0.60; substan-
tial agreement: 0.61-0.80; and very good agreement: 0.81-1.0.
All statistical calculations were performed using the MedCalc sta-
tistical software (version 19, MedCalc, Ostend, Belgium); p < .05 was

considered statistically significant.

3 | RESULTS

In total, 60 patients were included in this study; 36 patients (60%)
were male and 24 (40%) were female. The mean age of the patients
was 40.1 years (range, 11-67 years). The mean interval between
the CBCT and MDCT scans for each patient was 3.0 months (stan-
dard deviation [SD], 2.9 months; range, 0.5-12 months). The mean
effective radiation dose 271 puSv (SD, 0.15 pSv) for CBCT and
638.49 uSv (SD, 72.25 uSv) for MDCT. The ED of CBCT is approxi-
mately 57.4% lower compared with that of MDCT. The image
noise in CBCT was significantly higher than that in MDCT
(b <.001). The SNR (bone) and CNR (bone and muscle, bone and
air, muscle and air) were the lowest in the CBCT (0.3 mm) group
and highest in the MDCT (3 mm) group (Table 1). Image noise in
CBCT (0.3 mm) was 17.5% higher compared to that in MDCT
(1 mm) and 64.7% higher than that in MDCT (3 mm). The SNR
(bone) and CNR (bone and muscle) of CBCT (0.3 mm) were signifi-
cantly lower than those of MDCT (3 mm), but not significantly dif-
ferent from those of high resolution MDCT (1 mm).

The rate of presence of septal deviation, Agger nasi cells, frontal
cells, Haller cells, concha bullosa, Onodi cells, and lamina papyracea
dehiscence was 66.7%, 88.3%, 82.5%, 41.7%, 48.3%, 44.2%, and
5.8%, respectively (Table 2).
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(A) CBCT
FIGURE 3 Lamina papyracea dehiscence (inside the dashed circle) is suspected on (A) CBCT with 0.3 mm thickness. However, an intact
lamina papyracea is identified on MDCT with (B) 1 mm thickness and (C) 3 mm thickness. CBCT, cone-beam computed tomography;
MDCT, multi-detector computed tomography
TABLE 4 Diagnostic concordance and interobserver agreement for anatomic structure evaluation
Diagnostic concordance between reviewer 1 and 2 Agreement® between reviewer 1 and 2
CBCT (0.3 mm) MDCT (1 mm) MDCT (3 mm) CBCT (0.3 mm) MDCT (1 mm) MDCT (3 mm)
Agger nasi cell 115 (95.8%) 116 (96.7%) 109 (90.8%) 0.80 0.81 0.69
Frontal cell 111 (92.5%) 117 (97.5%) 96 (80.0%) 0.79 0.88 0.62
Haller cell 113 (94.2%) 113 (94.2%) 115 (95.8%) 0.81 0.86 0.80
Concha bullosa 112 (93.3%) 113 (94.2%) 111 (92.5%) 0.86 0.88 0.83
Onodi cell 112 (93.3%) 112 (93.3%) 114 (95.0%) 0.86 0.86 0.86
Lamina dehiscence 113 (94.2%) 115 (95.8%) 117 (97.5%) 0.43 0.64 0.55

Note: Kappa value: Poor agreement <0.20; fair agreement, 0.21-0.40; moderate agreement, 0.41-0.60; substantial agreement, 0.61-0.80; very good

agreement, 0.81-1.0.

Abbreviations: CBCT, cone-beam computed tomography; MDCT, multi-detector computed tomography.

2Agreement was evaluated using the Kappa coefficient.

The diagnostic performance of CBCT (0.3 mm) and MDCT
(3 mm) for detecting anatomic structures is presented in Table 3.
The overall diagnostic accuracy of CBCT (0.3 mm) was higher than
that of MDCT (3 mm), and the difference was statistically signifi-
cant for the detection of frontal cells, Haller cells, and Onodi cells
(Figures 1 and 2). On the contrary, the diagnostic accuracy of
CBCT (0.3 mm) was lower than that of MDCT (3 mm) for the
detection of the lamina papyracea dehiscence only; however, the

difference was not statistically significant. There were four false
positive cases of lamina papyracea dehiscence in CBCT (0.3 mm)
(Figure 3).

The interobserver agreements are presented as diagnostic con-
cordance rates and Kappa coefficients in Table 4. The highest inter-
observer agreement was observed for high resolution MDCT (1 mm),
followed by CBCT (0.3 mm) and MDCT (3 mm), except for the evalua-
tion of lamina papyracea dehiscence. In case of septal deviation, two



Laryngoscope

HAN ET AL

observers showed consistent readings in both CBCT (0.3 mm) and
MDCT (1 and 3 mm).

4 | DISCUSSION

In this study, we compared the diagnostic performance and quantita-
tive image quality of CBCT (0.3 mm) with those of MDCT with differ-
ent slice thickness (1 mm, 3 mm) in a single study population. CBCT
showed similar diagnostic performance and observational variations
compared to high resolution MDCT (1 mm), and superior performance
compared to MDCT (3 mm) for detecting sinonasal anatomic varia-
tions; however, it showed increased image noise and lower SNR and
CNR values.

CBCT showed lower objective image quality parameters
(increased noise, and lower SNR and CNR) because image acquisition
in CBCT was performed using a lower radiation dose and thinner
slices (271 pSv [SD, 0.15 uSv], 85 kV, 8 mA, 0.3 mm slice thickness)
compared to a higher radiation dose and thicker slices in MDCT
(638.49 uSv [SD, 72.25 puSv], 120 kV, 125 mA, 1 and 3 mm slice thick-
ness). Because the most important aim of diagnostic CT is the visual
detection of the lesion, the image quality is determined based on the
detectability of the scan, and not on the calculated metrics. In this
respect, CBCT showed a similar performance to high resolution
MDCT (1 mm) in detecting anatomic structures in the sinonasal cavity.
The diagnostic performance of CBCT for detecting frontal cells, Haller
cells, and the concha bullosa was significantly lower than that of high
resolution MDCT (1 mm). However, the diagnostic performance of
CBCT was superior to that of thick slice MDCT (3 mm), despite the
higher SNR and CNR values, and lower image noise of MDCT (3 mm).
The detectability of CBCT for Agger nasi cells and Onodi cells was
similar to that of high resolution MDCT (1 mm). The interobserver
agreement was the highest for high resolution MDCT (1 mm),
followed by CBCT (0.3 mm), and MDCT (3 mm). The incidence of
sinonasal anatomic variations in our study were comparable to that in
previous reports.>23% Our result suggest that it would be better to
focus on slice thickness rather than noise in sinonsal CT parameter
selection. The CBCT with submillimeter slice could be more useful
than thick slice thickness of MDCT in usual sinonasal evaluation.

The diagnostic accuracy of CBCT (0.3 mm) was lower than that of
MDCT (3 mm) only in the detection of the lamina papyracea dehis-
cence, due to the four false positive cases in the CBCT arm. In these
four cases, the normal lamina papyracea bony line was degraded and
unidentifiable from the adjacent mucosal thickening (Figure 3). It may
have been due to the lower SNR (bone) and CNR (bone and muscle)
values in CBCT, resulting from the low radiation dose used. In a previ-
ous study,?* low SNR and CNR values did not critically affect the
depiction of normal anatomic structures surrounded by air; however,
in patients with sinonasal polyposis, CBCT showed poor delineation
between the margins of the bone and the soft tissue lesion due to
reduction of contrast resolution by pathological soft tissue. This limi-
tation should be considered during the interpretation of CBCT images.

Because of the inadequate soft tissue contrast resolution of CBCT, its

use should be limited in immunocompromised patients who are at a
risk of developing invasive fungal sinusitis or sinusitis complications
such as intracranial or periorbital abscesses.®*3” Careful consideration
should also be focused on CBCT scanning in elderly patients who may
have accompanied sinonasal tumors in addition to inflammation.%®

The effective dose of CBCT in our study was estimated approxi-
mately 57.4% lower than that of MDCT, as similar with previous stud-
ies. 14152439 gince chronic rhinosinusitis is particularly prevalent in
children and adolescents, radiation exposure may be a more signifi-
cant parameter in these patient groups. Additionally, chronic
rhinosinusitis requires repeat assessment for serial follow-up after
medical treatment or surgery, which makes radiation exposure in the
patients a considerable issue.'®*® Therefore, CBCT may be consid-
ered as a first-line imaging modality for the evaluation of sinonasal
disease and repeated follow up imaging modalities, given the lower
radiation dose. CBCT is particularly useful for evaluating the isolated
ethmoid or sphenoid sinus lesions, which cannot be appropriately
evaluated using plain radiography. However, despite the small voxel
size of submillimeter, it showed inferior diagnostic performance than
that of high resolution MDCT (1 mm) in some anatomic structures.
Therefore, its use in operative candidates could not be strongly
suggested.

In terms of cost, conventional MDCT for sinus evaluation costs
three to five times more than CBCT.>%*! Moreover, CBCT has a com-
pact design and does not take up much space, which makes it accessi-
ble for use in local and primary care clinics. This, in turn, could
potentially reduce the overall medical care costs.*?*% Furthermore,
claustrophobic and pediatric patients may prefer the open, sit-down
format of CBCT over MDCT, which requires the patient to be placed
inside the gantry in a supine position.**

This study had several limitations. First, it was performed in a sin-
gle institution using a single CBCT unit. Due to large variations in

CBCT radiation doses and image quality,*>*°

the findings of a single
institution study cannot be generalized. Second, there was an exami-
nation interval (3.8 £ 5.9 months) between CBCT and MDCT scans of
the patients. Any change in mucosal thickening and sinus inflamma-
tory status may have affected image interpretation and anatomic vari-
ation detectability. However, this examination interval was essential*®
since it is unethical to expose patients to excessive radiation through
repeat CT scans within a short period. Third, we used high resolution
MDCT (1 mm) as the reference; however, this modality may not be
the ideal one. Finally, we only analyzed MDCT scans using a bone
reconstruction algorithm, with no evaluation of the soft tissues. We
did not check the soft tissue lesions which could be overlooked

on CBCT.

5 | CONCLUSION

The CBCT with submillimeter thickness showed similar diagnostic
capability to MDCT with 1 mm slice and superior performance to
MDCT with 3 mm slice. Considering its low radiation dose, low cost,

and ease of clinical access, CBCT may be a useful imaging modality
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for as first line sinonasal evaluation and repeated follow up. However,
its limitations in assessing soft tissue structures and precise preopera-
tive planning, due to low soft-tissue contrast resolution, increased

noise levels, low SNR and low CNR values, should be considered.
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