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Abstract
Objective: To compare CBCT image quali-

ty on visibility of anatomical structures between
the CBCT scanner manufactured in Thailand and
the commercial Promax 3D® scanner from Fin-
land.

Materials and methods: Three human skulls
were radiographed using the DentiScan® (NSTDA,
Thailand) and the Promax 3D® (Helsinki, Finland).
Five observers reviewed the CBCT images and
assessed the image quality on the visibility of
twelve anatomical structures related to the den-
tal tasks, on a five-point scale (1 = excellent; 2 =
good; 3 = acceptable; 4 = poor; 5 = very poor).
Overall variation in the visibility from all anatomi-
cal structures and per structure were analyzed

and compared using Wilcoxon signed rank test
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(p<0.05).

Results: When all anatomical structures were
considered in total, the images from the Promax
3D® gave better subjective image quality than
those from the DentiScan® (p-value = 0.0000).
When each structure was considered, the results
showed higher visibility score for images from
Promax 3D® in most of the structures. However,
it was found that the median scores for the visi-
bility of the structures from the DentiScan® were
rated as good to excellent for mental foramen,
incisive foramen, cortical bone, trabecular bone,
floor of the maxillary sinus, enamel, dentine, and
pulp canal; as acceptable for mandibular canal
and lingual foramen; and as bad to very bad for
periodontal ligament space and lamina dura.

Conclusions: Compared to the commercial
Promax 3D®, the DentiScan® gave lesser image
quality on the visibility of the human skull and
jaws structures. However, the visibility score were
rated as acceptable to excellent for most of the
structures for the DentiScan®. The DentiScan®,
the CBCT scanner manufactured in Thailand, can
be another choice of CBCT machine for general
dental tasks, except the tasks that require high
image resolution such as the detection of root

fracture.

Keywords: CBCT, DentiScan®, Promax 3D®,
image quality
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Figure 1 Shows DentiScan®, the first CBCT scanner

manufactured in Thailand
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Figure 2 Shows examples of coronal, sagittal, axial and 3D images from DentiScan®
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Figure 3 Shows examples of coronal, sagittal, axial and 3D images from Promax 3D®
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Figure 4 Shows the reformatted cross-sectional CBCT images by the software from the DentiScan®
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Figure 5 Shows the reformatted cross-sectional CBCT images by the software from the Promax 3D®
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Table 2 Mean and S.D. of visibility scores of each

skull's structure from CBCT images taken

from DentiScan®™ and Promax 3D®

Anatomy

Meanzs.d.

DentiScan®

Promax 3D®

Mental foramen

1.6000 + 0.81368

1.2667 +0.52083

Mandibular canal

2.8333+£1.26173

2.1333+£0.97320

Total Axial | Coronal | Sagittal | Cross-
plane Plane Plane | sectional
plane

Mental 0.151 0.036* 0.231 0.192 0.147
foramen
Mandibular 0.018* | 0.001* | 0.039* 0.067 0.015*
canal
Lingual 0.003* | 0.003* | 0.002* | 0.002* | 0.002*
foramen
Incisive 0.143 0.194 0.438 0.453 0.020%*
foramen
Cortical bone | 0.026* | 0.026* | 0.042* 0.063 0.016*
Trabecular 0.016% | 0.016% | 0.015% | 0.010¥ | 0.005*
bone
Floor of 0.102 - 0.100 0.078 0.102
maxillary
sinus
Enamel 0.023* | 0.015* | 0.040* | 0.016* | 0.005*
Dentine 0.005*% | 0.005* | 0.007* | 0.042% | 0.002%
Pulp canal 0.180 0.163 0.044* 0.282 0.024*
Periodontal 0.001* | 0.001* | 0.001* | 0.003* | 0.002*
ligament
space
Lamina dura | 0.001* | 0.001* | 0.001* | 0.001* | 0.001*

*significant difference, p<0.05

Tasossosne q lddnhamsaaldannedes inufisuny
fiszauniashAty p=0.0000 (Wicoxon signed-rank test)
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Lingual foramen

3.2333 £1.50134

1.3000 + 0.53498

Incisive foramen

1.3333 £ 0.60648

1.1000 +0.30513

Cortical bone

1.5333 £0.73030

1.1000 +0.30513

Trabecular bone

2.2667 +1.04826

1.5333 £0.77608

Floor of maxillary sinus

1.1333 £ 0.80872

1.3000 + 0.53498

Enamel

1.9333+1.01483

1.3333 £ 0.54667

Dentine

2.1333 +0.86037

1.3667 + 0.55605

Pulp canal

2.1333 £1.07425

1.5333 +0.62881

Periodontal ligament space

3.6333 + 1.06620

1.8000 +0.76112

Lamina dura

43667 +0.76489

2.5667 +£1.19434

Score: 1 = excellent; 2 = good; 3 = acceptable; 4 = bad; 5 = very bad
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Table 3 Median of visibility scores of each skull’s
structure from CBCT images taken from
DentiScan® and Promax 3D®

Anatomy . MEDIAN score
DentiScan® Promax 3D®
Mental foramen 1 1
Mandibular canal 3 2
Lingual foramen 3 1
Incisive foramen 1 1
Cortical bone 1 1
Trabecular bone 2 1
Floor of maxillary sinus 1 1
Enamel 2 1
Dentine 2 1
Pulp canal 2 1
Periodontal ligament space 4 1
Lamina dura 5 4

Score: 1 = excellent; 2 = good; 3 = acceptable; 4 = bad; 5 = very bad

Azunusioag delasosiefiivanmnseinaisan
\nTeoiaufiauny aglunamiatedidedlulasesaiodose
luiiAe 3adroms glammutnndsuia nszgniiu
doulanszgn Hulwssemeannsslnsun indouily e
iy uazAagINily fuAaeslssmneInIslnaas uas;
Waduiumsussiueglunmsininesuld uidosdudn
USriuuaziInszgainity dazuuumanooiuiimash
41n (11919 3 LL@:;Uﬁ 6-9) Iuwmzﬁﬂmuuﬂﬁagmwaa
idaunnlasesfrsvasmmanniadoalwsuding vi3d oglu
aAsAbey saiuiiATzgnthAuATiazuuuely
\auTioN

fnsuANUTEAARDITBINIBIUKA LUARINANIE]
wiazAy wuniianusenangosagludislunasiofiou
suysnd (Kappa value = 0.4957-1.000) §miumsenu
nanwiofainLATes nufidua uaziAmAnugenaAios
agludrunfofeusuysal (Kappa value = 0.625-
1.000) dwnsunssunanwiofainniaslnsudnd

ala

NnIin

CM Dent J Vol. 35 No. 1 January-June 2014

aflnsnazaglnamsAn

msAnwassiidumslsnduamamaasmInes
wiulaseasose o vesnszgan:luanAswzuazonssing
uyud lunwiilaulindiindisaniaiooienusdi
wanlutszmalne liun wlooaufisuny doduaios
OATLIEEIUARDIABADNAIADTNIIIUANTTL (dental
CT) w3nsusniinmunuaznanlutsandlng wWisuifiay
funmaniaesenusdnddmielunaiaduidsly
msfinwmaseazldindeclnsuding v35 doduinios
wnostlauTudfinnanlussmaiuuaud wazdunios
fRnRoTiAnIURUNNEManS wninendedaslng 1y
ideiSeuidiou

NRMSAAINUIT MInpsiunwlnesanteslass
shudndlvgnamwildanniaes wufisunu aaam
foaniinmaineieclnsuing n3a eniulaseasie
fidugidainoms lanaeswauiiandsiuin Hu
TwssenmAwinsslasuy uas Arpesnily doifleRansan
wiaznuilaseaodenaamaiuasiidnsazdu
Tusesednfiaunaeutislug eldnwuaruunnsig
lunisuesiuedrofidodiAunistda SmSuAase
Uszammngslngde 3dadmuiu uazteoduingiviug
Fodulasensrolusesofiduimiu mazuesiinlasg
a51ommilidaauasiootsznovuludeduiiusodung
yuuouATzgNTiLfidLToUARBIUTzEN JWsetes D9
TumsAnmdnuhmwannedesinsudng w3 wWivld
AndAmaInAIesANTiauny wasnuransAnely
dnvasduiorfuinulasease Mo fiviedauq
Ifu nezgniiu Jeulonszgn nfouity iledu ua:
Kanszgnitiu

aehelsfinu Aoudihnmsusodinnwainiaiesau
fisunu azgfinanwiimninilesuiisuiuinios
Twsudind w35 udiflefiarsanaA1isegureonziu
manooiulaseaswme g lunszgnnzlnandswsuas
11133003 WuAzLuuAITuBIiulAsIasoAeunn
Tasosswoglunarinounsdusousuldfofibeu (mo
3, 3Uf 6-8) snciumaslassaionfimmnainuazdaonis

ANUAZIDEATDIAWIUAITUBIWIY Laun deduiials



Uy, AT U7 35 auil 1 w.a.-fl.e. 2557

CM Dent J Vol. 35 No. 1 January-June 2014

gUﬁ' 6

ugasAmeaeeslauiudidalusuanmmeadayag wiguigumauesiugadiea (gnasd) 91aam

soEnaneIIATosAURaUAY (MWUL a) un:lwsudnd n3a (mMwaw b)

Figure 6 Shows examples of the reformatted cross-sectional CBCT images, comparing the visibility of the

mental foramen (arrows pointed) between the images taken from Dentiscan® (a) and Promax

3D%(b)
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Figure 7 Shows examples of the coronal CBCT images, comparing the visibility of the mandibular canal

(arrows pointed) between the images taken from Dentiscan® (a) and Promax 3D®(b)
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Figure 8 Shows examples of the reformatted cross-sectioonal CBCT images, comparing the visibility of the

mandibular canal (arrows pointed) between the images taken from Dentiscan® (a) and Promax
3D%(b)
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Figure 9 Shows examples of the coronal and sagittal CBCT images, comparing the visibility of the tooth

structures between the images taken from Dentiscan® (a,b) and Promax 3D®(c,d)
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Table 4

Technical specifications of DentiScan® and

Promax 3D® CBCT scanners

Technical
Specification

DentiScan®

Promax 3D®

Input voltage 220V AC 110-240 V AC, 60 Hz
X-ray source 90 kVp, 6 mA 50 -84 kVp, 1 - 16 mA
Focal spot size 0.6 mm 0.5 mm

Image detector

Amorphous Silicon
Flat Panel

Flat Panel sensor

Detector size

25 ecm x 20 cm

Voxel size

0.4 mm

0.16, 0.32 mm

Image acquisition

Single 360°

rotation

194° scan angle

Field of View Appox. 16 cm x Single: 4x5 cm; 8x5 cm;
13 cm 8x8 cm - Stitched:
144x10.5x 8 cm
Scan time 18 seconds 18 Seconds (6 seconds pulsed

X-ray)

Reconstruction time

About 2 minutes

<30 seconds or 1.5 minutes

or greater

System footprint 968 mm x 2,574 | 1.13mx .26 mx 1.54-2.43 m
mm

System weight Approx. 450 kg Approx. 113 kg

Patient position

Seated with head

stabilisation

Seated/Standing/Wheelchair
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