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ABSTRACT

Panoramic radiography is widely wsed as a tool supporting the diagnosis in dental practice.
Currently the technology has evelved with the presence of radiographic imaging swch as Cone Beam
Computed Tomography (CBLT) that displays a three-dimensional picture. The purpose of this study was to
determine large diztortions that occur several regio in the mandible wing digital panoramic radiographs
and CBCT. Method expearimental The ressarch on one of the shull laboratories fithed staples vertically
and horizontally in alveolar regions 31, 33, 35, 37, 41, 43, 45 47, and then measured the length of
the staples using the term digital. Furthermore, digital pancramic radiography performed with position
0o, #5° +10®, -5 -10° and CBCT radicgraphy with (P positions. Measurement description of radiopagque
vertical and horizontal lines on digital panoramic radicgraphs and CBCT are computanized wsing the EZ
saftware measurement menu. Caloulating percentage distortion radiopagus overview of vertical and
horizontal lines on digital panoramic radiographs and CBCT of the mandible by doing a comparizon of
the actual size of the skull. The resultz obtained on the percentage of mimimal distortion of digital
panaramic radiographs vertically was in the 31 region positioned +5°at 0,23%, in the 12 region positioned
00 at 5,99%, in the 15 region positioned -100 at -6,33%, in the I7 region positioned +100 at -1 ,46%, in
the 41 region positipned -3 at 0 48% in the 41 region positioned 00 at 0 53% in the 45 region positioned
+1F at -0_45%, in the 47 region positioned +10F at -4 786%™ percentage of minimal distortion of digital
panaramic radiographs horizontally all of region was positioned 0°. The percentage of minimal distortion
of CBCT all of region was positionsd 0° and different on each mandible alveolar region. The conclusion of
this study is average distortion that occurs in the mandible using CBCT is more less than digital panoramic
radicaraphs. That iz mean CBCT mare accurate than digital panoramic radiographs.

Key words: digital panoramic, CBCT, mandible

Correspondence author: Cek Dora Monjo, Dentomaniiiofedol Rodiology Foculty of Dentistry, University Sumatero Utarg
Ji. Afurnni Mo 2 Kempus UELY Medan 20155 E-meil: cekdaromanjo@yehoo.co.id.

26



Comparison distortion in the mendible skull Using panoramic digitel rediograpy | Cek dara Manjal.

ABSTRAK

Radiografi ponoramik bompok digunakon sehagai alat bantu penunjong disgnosis dafam prakiek
kedokteran gigi. Saat ini feknologi teloh berkembang dengon hadirmye rodiografi pencitraan seperti
Cone Beam Computed Tomography (CBCT) yvang menampilkan gambaron secara bfiea dimensi. Tujuan
penelitian fni odaloh untuk mengetahw besar distorsi yang bterjodi poda mandibulo menggunakan
radingraf panoramik digifal dan CBCT. Metode penelitian mengounakan eksperimental laboratoris.
Penelitian dilokukan dengon mengeunakon sobu buch tenghorck bering yong diposang staples secara
vertikal don horizontol poeda alveolor doerch 31, 33, 35, 37, 41, 43, 45, 47, kemudion divkur panjang
staples tersebut mengeunackan jangko digital. Selanjutmea dilokukan redicgrafT panoramik digital dengan
posisi P, +5 +10F, -5%, -10° dan rodicercfi CBCT dengon posisi OF. Memudion dilokukan pengukuran
gambaran goris rediopak vertikel dan honzonbal pods rodicgrof pamnoramik digitef dan CBCT tersebut
secarg computerized mengeunakan perangkat lunak EZ menu measurement. Dilakukan penghitungon
persentase distorsi gamboran garis rodiopak vertika! dan horizontafl pado rediograf ponoramik digital
dan CBCT dari mandibula dengan melakukan perbandingan terhodap wkuran sebenarmya pada tengkorak.
Hasil penelition menunjukkon persentase distorsi minimal podo rodiograf panoramik digital secara
vertikal, regic 31 pada posisi +3 sebesar 0,23%, regio 33 poda posisi [F sebesar 5,99%, regio 35 pada
posisi - 10° sebesar -6,33%, regio 37 poda posisi +10° sehesar -1, 46%, regio 471 poda posisi -5 sebesar
0, 46%, regio 43 pads posisi Psebesar 0,32%, regio 45 pada posisi + 107 sebesar -0,45%, regic 47 pada posisi
+10F sebesar 4, 76%. Persendase distorsi minimal pada rodiograf panoramik digibal secora horizontal pada
seluruh regio berodo podao posisi (P, Persentase distorsi minimal poda redicgraf CECT poda seluruh regio
beroda poda posisi F dan berbeda pads setiop regio di mandibula. Kesimpulan penelition ini odaloh
rate-rata distorsi poda mandibulz, dengan menggunakan radiografl CBCT [ebih kecil daripada radicgrafi
panoramik digital. CBCT memberikan hasil lebih akurat deripada panoramik digital.

Kata kunci: penoramik digital, CBCT, mandibuls
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The accuracy of teeth length measurement
by panoramic radiograph depends on the placemsant
of patient’s head position technigue.' Yaries of
jaw anatomy of individual bome architect shows
as wvaration of degree between FHPF (Frankfort
Horizontal Plane) and occlusal plans. For certain
indication of specific diagnose, the standard
position of head can be changed on the panoramic
radicgraph wnit.’

Panoramic radiograph iz a radiograph
technique which sensitive to the position changes
where research on head’s position is needed o
observe the toleration of distortion happened and
on which position. The accuracy of teeth length
measurement by panoramic radiegraphy effected
by distortion. This distortion caused by asimetric

the same, it could be ower 25%, vertically 10% and
horizontally 16%.*

CBLT is a radicgraphy technolegy of three
dimension {30 which can overcome the limitation
of radiography appliance such superimposed image,
less detailed and imperfect hard tissus image, less
radiation dosage compared to CT and an aspect
of anatomy structure in an image_® CBCT has high
accuracy value until it s used as standard valus in
measurament.® Accuracy of an image iss produced
by a group of volumetric data consist of a small 30
cubes bullock, known as voxel, each represents
the level of s-rays absorbent. Voxel measurement
determine images resclution.” This study is done
to determine distortion happened on mandibular
using digital pancramic radiography and CBCT
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MATERIAL AND METHODS

This study was done in Radiology Installation
of Dental Climic of Faculty of Dental University
Padjajaran Bandung. Askull being stapled vertically
and horizontally on alveolar site of 24, 23, 35, 37,
41, 42 45 47, then the length of the staples are
measured by digital callipers. Dhgital panoramic
radicgraph with position of 0°, £5°, +10°, -5, -10®
being done after that and also CBCT radiograph

A

with 0? position using Picasso Trio appliance. There
are five digital panoramic radicgraphs in vertical
radiopac line image and horizontal on mandible
being produced. Measurement of wertical and

horizontal radiopac line images being dons next
by computerized (mm), using EZ menu software
bath on digital panoramic radiograph and CBCT.
Then the measurements collected being compared
from digital panoramic radicgraph and CECT done
on the skull.

Gambar 1. Vertical and hortzontel radopac [ine imeage= on mandible and measurement by computerized. A Panoresmic
Digmsl B. CBLT.

RESULT

The research on one of the shull laborataries
fitted staples vertically and horizontally. Table
1 shows the percentage distortion of minimal
radicpague vertical and horizontal line on alveolar
of mandible by digital pamaramic radiﬂ-gnph and
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arg different on each alveolar site of the mandible.
On the digital panoramic radicgraph, the frequent
position which caused minimal vertical distortion

was #10® and horizontally 0°. On CBLT, vertically
and horizontally with the positon of IF, the whole
region praduced small distortion with variation of
perCeniage.

Table 2 shows the average percentags of
mandible distortionon digital pancramic radiograph
and CBCT vertically and horizontally. On the digital

[ PR PR T Sy p——— s
l.?ﬂ.lﬂ.'lﬂlll-_ Fﬂ.u'l.!!.lﬂr.l’ll J’IMI\.:‘ IIIl.':I_'I‘l.IITlIIl:IIL 'l'l“l

average percentage vertically minimal mandible
diztortion on the position of +10°F ocourred as
big as -7.9%, and horizontally on 0 was -2_05%.

Table 1. Minimal peroentage distortion.

mandibuis __ Digeal Panoramic. ot o SRR g
Alveolar Ares  ¥ertoal  Dhstoroon  Horzontal  Dhistortson | Wertoal | Dhstoroon | Horicontal | Distortonm
_ Position %) 2 Peodtion (R} 2 Peoition — (&)  Poosion  (§)

31 -5¢ 0,23 o -0, 26 i -2 05 i g 764
33 1 5.59 & -14 27 o -3,23 o 0.4%
33 iy -5,33 o 0,25 i 1.27 o .07
T +j[m -1, 46 o 5,44 o 1,590 D% -1,22
41 -5 0,45 o 1.74 o -1,83 o 0,74
43 o 0,52 o -6, 57 o -1 06 o -1,52
45 =10 -0.45 o -15_6& o 0,10 o -1, 00
47 =108 -4 T o 0,73 o 3T o 079

Mote: Radiograf in vertical and horizontal pasition: Tign |<) dan (-] shows frankfort horfzontal plane whach makes an angle
towands floor plane. in distortion: sign {-] shows shortage in measurement
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Table 2. Total messurement and average percentage of distortion of mandible wertical and hortzontally using digital

radicgraf panoramic and CBCT.
Nandbuila
i Vertical - Harizanzal
R ‘averoge distorton | [otal meatursment | average distorton
[ ] [z
Sl 4311 o 41,85 i)
Chigital Panoramio
¥ 48,3 12004 1.0 -2 06
=54 T -13,54 33.5 -18.97
=40 3.7 -1 33,5 -19.57
-3 38,0 -11.E5 35,2 -15.91
-0 38,7 -10,23 36,4 ~13.04

{BCT 41.7

Accordimg ©o  the results, there are
differences percentages of distortion of alveolar
site of mandible wvertically and honzontally
on digital pamoramic radicgraph and CBCT. On
digital panoramic radicgraph, it iz found that
the radiograph of 0 was the most to produce
minimum percentags. [t might be because at the
? radicgraph, object is at the focal trowgh. This
suits Pasler, FA (2007) study which recommended
Frankfort horizomtal plane is (® or parallel to
the floor? Percentage happened on the digital
panoramic radiograph are way bigger compared o
CBLCT. In this study, digital panoramic radiograph
uses direct type of zenzor which has high guality of

D - = -t

Light sensitivity, the image s low-noise, with higher
pixel and high resolution compared to indirect typs
of sensor until image of the line is preduced. ™"

Digital pamoramic on +10F radicgraph,
posterior alveolar of mandible shows different
percentage, shorteming wertically as big as -
045 - -4.76%, shorteming and lengthening
horizontally on F radicgraph which = -15.66
- G5.44% . Measurement of alveolar of left :acond
premolar site of mandible mainly honzontally
shows the closest measurement. This suits R
Schultze, et al (Z000) who used digital panoramic
radicgraph and conclude that the maost accurate
measurement are from the horizontally measured.®

DISCUSEION

Digital panoramic radiograph produce varies
of distortion percentage. This might be because of
the rotation between range of focus-object and

-0, %5 4.3 1.05

range of object-film are not the same for each
location wntil wvaries of enlargement produced.
This suits Langland, et al (2007) statement which
says factors e=fFecting enlargement wvertically
and horizontally including constant distance of
film from radiation source in every panoramic
radiograph amnd distance of film froem wvariation
of subject depending on position of patient’s
F=ad.* Radicgraph which often wsed on panoramic
radiography is 0°. The result of thiz study proved
that digital panoramic radicgraph 0 shows mean
percentage of distortion horizontally were smaller
compared to other digital pancramic radiograph,
lengthen of estimation 12.04% from vertically real
mSasUTEmSnt.

CBCT shorwrs small difference of percentage
in this study. This might be because of the panel
detector senzor used has a very small measurament
and it comes with three dimension image. This
auits H. Lund, et al (2009) study which says
measurement on A0X Accuitomo FPD tomography
shows greatly matched with the real distant.®
CBLCT radiograph has vaxel that determine images
resolution and produced by a group of volumetnic
data which consist of a #0 small cubes bullack
unitil the accuracy of the structure and detail can
be seen compared to 20 . This suits llkay Peker,
et al (2009) say: which says measurement found
from {BCT radiograph is more comsiztent with
direct measurement compared to measurement
fram panoramic radicgraph.'®

CBCT radicgraph 0F produced small difference
of percentages, maybe the 3D radicgraph is less
effected by angle of the position dus o the focal
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trough which cawused the whole angle position
lie on the focal trough. This suits Lascala, et al
(204} statement which says CBLT radiograph
iz less affected by patient’'s and effected-fres
by supernimposed pattern of anatomy of the
structure that might have effect on significant
measurement. "

Radicgraph FonCBLT, alveclar posterior part
of mandible experienced difference of percentage
vertically which was -0.10 - 2.17% and horzontally
-1.22 - T.77%, it shows that CBCT radiograph can
be used to measurs more accurate vertically and
horizontally. This swits Swomalainen Anmi (Z010)
study that state the CBCT has better accuracy and
used as standard value in measurement_*

Digital pancramic radicgraph and CBLT
produced wvariations of distortion percentage.
Thiz is due to the ration between distance of
focus-object with distance of object-film are
not the same for sach location until varies of
enlargement produced. This suits Langland et al
(2007} statement which says factors effecting
enlargemeant vertically and horizontally included
distance of film from a consistent source of
radiation in every panaoramic radiography and
variation film distance from subject depending on
patient's position.?

Radicgraph 07 iz often used on panoramic
radicgraphy and CBCT. This study found that the
digital panoramic radiograph ¢ shows smaller
mean of percentage comparsd to other digital
pangramic radiograph. CBCT radiography shows
smallest mean of percentage compared to digital
panoramic radiograph.

COMCLUSION

The conclusion of this study i= average
distartion that oocurs in the mandible using CBLT
iz more less than digital panoramic radiographs.
That is mean CECT more acocurated than digital
panaramic radiographs.
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