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Abstract

Introduction: Panoramic radiography is an
important performance in supplementing oral diag-
nosis. Proper position of the patient in the machine
is crucial for a satisfactory image quality.

Objectives: The purpose of this study was to
measure the number of positioning errors in digital
panoramic radiographs and to evaluate their image
quality.

Materials and methods: Two thousand
and ninety three digital panoramic radiographs,
recorded at the Oral and Maxillofacial Radiology
Clinic, Faculty of Dentistry, Chiang Mai Univer-
sity during February to April 2014 were collected.
One calibrated observer evaluated the positioning

errors and rated the image quality as Excellent,
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Diagnostically Acceptable or Unacceptable. The
repeatability of assessment was re-examined using
the kappa analysis. Data were analyzed using SPSS
version 22.0 for the descriptive analysis.

Results: One to five errors were found in each
radiograph. The most common error was tongue
position (69.2%) The second and the third most
common involved chin placement: too low and too
far forward 11.9% and 5.5% respectively. The most
common coincidental errors (32.24%) were impro-
per tongue and chin positioning. Image quality was
‘Excellent’ in 16.3% of images, ‘Diagnostically
Acceptable’ in 81.7% and ‘Unacceptable’ in 2.0%.

Conclusions and Discussion: Proper tongue
positioning is the main factor affecting the quality
of panoramic radiographs. Solving this error would

increase the percentage of excellent images.

Keywords: Positioning errors, Image quality, Digi-

tal panoramic radiographs

wnfouuandaoy (artifacts) 11UATY TANUNUILUY
(density) uazANULUSHUAM-117 (contrast) NNz
E\m(ﬂ
M3IRAILNUI I8N BUN TAIEANTIRUTT AL
fauddiivhliamiodinuawd fieaisldsud
wuzthlinenrdasiioluteothn iy indeeiiedniluyiia
nanld Aufisurinnonld salufonIesuszduuiinm
Asw: lumhuazaiae léud sovuazadosns mniudn
sundsliAswefiheaglusuniolwAs (focal trough)
raoATesdotuagiudthoudasme magthediumihsi
unuazaedes i e AR UuTRsuLILARTIT AniE TR
13050/ (translucent bite block) ﬁawmﬁgﬂwmﬂﬁ

Aumiunuaza1eaITiHUs19A s LT uuusiuaeae



. unsns U7 37 adufl 2 n.A.-5.A. 2559

(chin rest)® Tumsdasumiodiefiunauazsznud
msiasantiun wuilinaynfsfonihyy (Ala-tragus
line) szunuuwIuBULWIIANDIA (Frankfort horizontal
plane) srnuud o n31 (Canine-meatus plane)
UAZITUIULUST8-271 (Median sagittal plane)m bR
prsuusi b taeeduliuuuiumauuinlinaen
nafnIesaennssdiomietesfuuauludesod
(radiolucent band) w8sdoserNANITRLRUAUTINHY
uu  uennimsesuslitheogfisnnennaia
mwForlneiamzlugthoin®”
MamIAnmRsudefnaufsiagiunaenisinem
WU MItamnseduTiminuteAawaa (errors) lu
AwFodld Wy m3dadumisdiae madeAIinm
598 mIUnnguoFsulanUaey uazdaRanaIA
nszuaumsdondn? dodun1sAnuives Brezden ua:
Brooks 1wl 1987 Anwiawsedusvimisiuau 500
M HamsAnwmuisemiisnwehiiuilifideRanan
Tumsenwsed deanidusesa: 0.02 wazAadsTe
SuudeRanaalunwssfihau 4.7 4o
wonNfin1sAnEIves Grunlund uazAn:lud
2012 Usnfiuanudvesteianainlunnsodusieid
Tufthednitufiongiiosdiuiu 1,287 A wuiiiewa:
96 wudaAAWRIAlUATWSIR wazuARzAMWTTUIUToRAR
waasoud 1 fo 5 Jefiawain & Dhillon unzAa:
Tt 20127 Iaguhderawaaiinuldnniign fe 4o
AawaafiAnanmsdasmundsdiaeldminzaaluans
famnsoiuied dodufeRanainsuinninanuin
wanvosMIRDa I otheuaz e miod wazms
uAuguasiuvete Bolunhiiumwiodusviadded
wldsessRuazinfiused naonaunveniiofogeuua:
wvestesMAsuAnAMIInmumisdthe®® dode
Ranaanonavhliminamstadousecmn viliaw
PENBVIANIUUI TR IR
NANBMIAAINUNAWSRTUSYFY lumariunnssu
nasamandszdulvedluszdumahinnsguiazihn

11-16) =
) ViU AN3AN®IUDY Rushton wazmau:

T#Afaselsnls
1111999 AnwnmmwesamisiuTimivesdiae

91y 18 Tinluluedinenouludszmasvnveiandns

115

CM Dent J Vol. 37 No. 2 July-December 2016
yovun 1,813 AW wudifiiieoSesa: 0.8 winjudil
AaMwiEEL fouaz 66.2 gnuensudwiulditadeld
uazBndena: 33 lummzuanisldifteds donnsedd
aglunguaaneiiinazdesienmwiodd Inafinenu
anuAetosdumsnszduliiAauzsennnsaianm
Sofiuszna 0.21 fg 1.9 Nesemsmenwisiniodu
ﬂ%\j(TSJg)
NMINUMIUITIUNTIUAIARI AT gMIAnE
fotoRanaIAluMsTRMuMoUIBua A INTBIATW
soRUTvimTlupasiunuwnemans umineaedosl
Wiol mnSeRUSmISunumsf s msunsItasuas
Noununwliuagie dedumsauaunmAIwuR:
RmNAMAWAN TSRS odowa e UszTavdgonn
VRNPATRH
Fodu AsAnmAseddingussaod ey sziiy
FrnuasaNuRanaIAlunsIRmulgTelun R
UsviadriiaAdviaiianeluadiniedinedesthauazudn
Falawiloa pasiuawwnamans anianenaefeosln
uazUszdiunnmwensnwseddonan ietlaodumaiia
ANUAANAIAINlWBIAR
JangUnsaluagisms
mifAnwAsefiAnsanAwsIRUTRAafinATiia
gaithefigndondenmidnadiinsodinedeatn
wnzwdndalawifon AaziuALWNBAERT unINEIRD
Fedlnuseinguazaadma 4 fu Tnemusiudoyanous
POUNNANUSTSLADILEIEN W.A. 2557 91191 2,093
N
nwsodnlflumsfnmdedisiaioadisnmsed
UsvimiafinAdviaiaiooieidunanm (Kodak 9000,
Carestream Health Inc., Rochester, New York, USA)
somANUAeAnEN 60-90 Alaliad (kilovoltage peak;
kVp) uaznszualwihg 2-15 faduouud3 (milliampere;
mA) mwisdgnmelas feieviunuwndiduszaumsal
wnnd 5 T dadawriununnstuli 4 uwas 5 ARnUATR
muluadiinfofinendosthnuazudndalamidon uas
fnFsuddieiununnginiunsausunisaienwied

wontest1NuRd HHsLNRNIRintloAuANINTIRNUIING



9. Wunsns U7 37 aufl 2 n.A.-5.A. 2559

UNIDABURIADIANUAZIBEA 900 X 1600 WALYA LN
& 64 9 (Acer, Acer Inc, China) luioofifussasn il
i&TﬂLﬂmmifﬂﬁ%“umiﬂ%“ummgmﬁimﬁUﬂﬁm:Lﬁuﬁa
AanatauazAa AT iU deimiu
Sofinendesthnuazuindalaieafifiuszaunisal
\lognwisAunannouiinnes dduinnmsalantuiin
faRanaavasmadnmundsteld deddonanisal
Isvenanaliusuauantn AuUTaUmMoIYT uaz
Anusnelamudelfioutosnwiduiimininadna
sotiieRawaafiAnnmwevsaduauluazligadu
dudefanaialunsfnmi Tnedefinnanuasnisdn
dunaihenldlunsfnwgnaadudo 4 fomed 1

wdntufinAnuAvsANuAaNaIA ULz
AoinansalazAnfunan et nsod lneldin el
911 Guidance Notes for Dental Practitioners on the
Safe Use of X-ray Equipment ¥ 2001 8¢ National
Radiological Protection Board 1/3znA&%135190104191 n3®
loun ﬂf\jumw%’\jﬁﬁﬁw (Excellent) wunefly AMwsod
alififofanmaiae (JUA 1) nduamsifieeusuiie
1977asula (Diagnostically acceptable) unedis A

sinddenananiosndn 3 Uszms (3UN 2) uaznguaiw

freegummsodUsimiviadiangninegiu
nguABELT LmyToAANaIA MTIAFIUYILY
wiheildgados Amwameimasioluuazuen
dovthavsngdau [Wdla 9 wuato

Figure 1 Example of an excellent radiograph. The
patient’s position is guided properly. An-
atomical landmarks are clearly seen. No

artifacts are observed in the image
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Figure 2 Example of a diagnostically acceptable
radiograph. This image illustrates that
the patient s chin is tipped downward pre-
senting a “U-shaped” occlusal plane. The
cervical spines are symmetrically super-
imposed on the mandibular ramus on both
sides. Moreover, there is a dark air space
superimposed on the apices of the maxillary
teeth. However, the third molars of both
Jaws, as well as other anatomical land-
marks, are clearly seen. Thus, this image

is deemed to be acceptable for diagnosis.
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Table 1  Descriptions of positioning errors used in this study”

Positioning errors

Description of positioning error

Patient’s head is too far

forward

The anterior teeth are narrowed in the mesio-distal direction and blurred. The
cervical spine is superimposed symmetrically on both sides on the ramus and

condyles. The whole image appears to have been narrowed.

Patient’s head is too far

backward

The anterior teeth are widened and blurred. The condyles appears to be almost

off the lateral edges of the image. Overall, the image appears too large.

Patient’s chin is tipped too

low

The “U-shaped” occlusal plane created by the interocclusal gap is exaggerated.
The apices of the mandibular anterior teeth are “cutoff”. The condyles approach

the upper edge of the image or are cut-off by its upper edge.

Patient’s chin is raised too
high

The “U-shaped” occlusal plane is lost entirely; the occlusal plane appears flat
or even in a reverse curve. The image of the palate is projected downward and
superimposed on the apices of the maxillary teeth. The condyles approach the

lateral edges of the image.

Patient’s head turned

The posterior teeth on one side are widened and overlapped interproximally.

On the other side, the posterior teeth are narrowed.

Patient’s head tilted

One condyle is above the contralateral condyle, which is lower in the image.
The mandible on one side is enlarged and the lower edge appears to be directed
upward above the horizontal plane. The posterior teeth may be widened on

one side; on the other side, the interproximal gap is narrowed.

Slumped position

The patient’s neck is stretched forward causing a ghost image to be produced

in the middle of the image. Thus, the anterior teeth are difficult to see.

Patient’s tongue not raised

against palate

The apical regions of the maxillary teeth are obscured by a dark air space
between the dorsum of the tongue and the hard and soft palate (Palatoglossal
air space). This dark air space is sometimes asymmetrical because the patient

is swallowing during exposure.

Lips open

The crowns of the upper and lower teeth are obscured by the air between the

parted lips.

Patient movement

Along the inferior cortex of the mandible, an interruption in its continuity can

be seen.

Prosthesis left in place

Radiopaque projections of prostheses may be observed on the radiograph, e.g.,

partial dentures, removable orthodontic appliances.

Other errors

Radiopaque artifacts of objects are seen in the radiograph, e.g., earrings,

necklace, lead apron.
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Figure 3 Example of an unacceptable radiograph.
This image demonstrates that the patient
was moving during the exposure. The
lower border of the mandible is distorted
and asymmetrical. The plane of the left
condylar head is lower than that of the
contralateral condyle. Moreover, the roots
of the maxillary teeth are obscured by the
dark air space. Thus, this image cannot be
used for diagnosis. The radiograph needs
to be repeated.
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Figure 6 Bar graph showing the most coincidental

positioning errors found in each radio-

graph.
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Table 3 Comparison of percentage of image quality from various studies
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