COMPARING OF IMAGE QUALITY OF AXIAL AND
CORONAL CT SCAN OF TEMPORAL BONE
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Abstract - CT imape gualite hox been affected by mony
Jirctors anel ay KVE, pun, expesure time, alogovitfm el section
thickness, Cundry 0t has the main role v visualization of the
tepepereed bone anetomic strpetares. Te this stady, we tried fo
uptinvize these factory o defermine e best pantry R Thiv
sy wax pecfarmed on e Teomen skall plantom and then
extended to 15 putients. The plheawiom way made by inserting o
ol fewenan ey skl Gebe w owiater - filled radiolueent
cyiirdrical contiiwer, A laterad yoout view way ebtafned and e
OMBL forbifamental Boseline) was used ox the amatomical
Semadnnark,

T pleatptonn woex secveeneed foe W15 30, 05,060, 75 W0 105,120
degrees in relation o OMEBL und 24 fmportant arifemical
stesctures woere evitleated in each, Kiloveltage of 30, 120, 140
mritfimeters of SO70,000, J20, 140, F70, 200, 240, eyposeere fime
af 23,4 seconds, elgovitiun of smooth, soft, standard, detail, bane
adpe and seclion thickness of 15, 3.5 millimeter were stndied
veperafely. In geperal, mest of the apalamicad sraciires are well
demonstrated in 0 ar 30 degrees of axial scans und 90 or 105
degeres dne o ovroeed scea. TTee best fmeagping fecldgues i
Fe=d40, Mua=i00, 5=2 seeowds, wlgorithm of edge or boge,
yection thicknesy of 1.5 millimeter for small strucinres apd 3
millinreters for greater opes,

The best 300 dmage &0 provided by 2 millimeler slice
tleicknesy  witlendt overlapping et they  conkint assist In
divgrosiy of our patients’ diveases, I indivec! sapilol reformted
avinges, Hre greater amatorical stewctures sucle ax vestde wod
cochles are alvo shown, but they are nal recommended due to
e slight degradation of e fmages goul some b of resedution,
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INTRODUCTION

A present, O scan is the most accurate method
lor evaluation of the petrous bonr (1), Development of
71 scan i imaging of the temparal bone and severe
potentml requirements to depict the detatded anatomical
structures ol this region are two [actors which make the
images well optmnaed (2.

Therefors, in this research the important factars in

54

mrse formation were Imeestiguted and g siroggle had
heen made o optimize them. “These fotoes inclode
exposure fuctors such as Mu, exposure ame, santey 1l
reconsrruetion

m ihickness, In this
dimensional images and andireel sagital
slices of temporal bone have also been investivaled,

alporithm and secl
study, throe

MATERIALS AND METHODS

In this study. third gencration 1 scanner madel
(310800 I Khomein
utilized. First ol all, an intact beman skull of w 30 vears
cld man was chosen, Then the dricd skall sas inseried
ke i radlucent evlandreal contaner. bmiegmy of the
temparal bore were carried out an nine sages, and cach

re s hoeen grven o 3 oradiologesis 1o classily them
mla 3 proups according 0 thier vissalization and 1
quahity: good, ntermediate and poor. o first st

Iocated 0 [ospanal was

IMre
=
3

lateral scour view was taken 1o localize the external
auditory  canal o other bany lidmarks, The
arhitc-meatal baseling was selected as a standard zero

Ime g the other nes were driovn, accordimg 1ol In
this stage 24 anatomical strectares inozero 15,0 30, 45,
GO, 75 90, 105, 120 degrees aveording w OMUB L were
studied. In the second exam, the other factors were
fied and Kilovoltages of 80, 120, 140 were cxamined. In
thie stage, slice thickness of 1.3, 3 and 5 millimetes and
in 1he lourth st
anel

i, standard, solt, smoath, din

T, i e [ stage, 20,

edge recomstruction algor

TO,OT00, L0, 1T0, 200, 2400 and 2 milliamperes, in
the silh stage, exposure [Bolors of 23 and 4 second

and in the seventh stage ndiree
temporal bone wers in el o

selected. In the cighth stage, 15 paticnts were exanined

neal sectons of the

U hest oF them were

and m othe nimh stage @ reeconstrucied  3-dinmensional
mmage of cach patient was obtwned. In ociach slage,
window width of 3000 o0 J0000 and he
levels were chosen.

Desl owineliony

RESULTS

The resulls oblaned from stage one showed L
the best gantry il o axial section #erny and 30

gl



digrees since most of the anatomical structures of
Lemporal bone would B visealized in these angles,

Aert angle will also depict the lower portion of the
tempanil bhone as owell, Therefore Tor evaluation of
carticd  canal, jagelar foramen, eostaton  tobe and
cochlea this angle would be appropriate, Gantey Gl of
30 desrees 1 the most soitahle ane in which anatomical
elements of inner car do not distort and struclures such
as horzontal protein of (acal perve canal, oval and
ronand windows are observed. [nthis angle, most ol e
car aratomical strociures andd all ol the semicirealar
canils are also observed, In coronal sechon the best
mtry 1ilt which were able 1o depict moest af the
anatomical elements of the temporal home were 75, 90
anel 108 degrees. The oval and round windows were
observed m 30 deprees in oaxial view and 75 and 90
deprees in scotion. The conneciion bBelween
aval windows and eostation tuhe swas also visualized al
W5 degrees. For demonstration of the descending
portion ol the lacial nerve canal the gantry 1l of 105
degrees and for visualization of sculum the 1l of 90
and 105 degrees were the best ones. Iven though the
cxternul auditory canal was observed o oeero and 15
but the best gantey 1§ were 490 and 105
degrecs. Covhlea i demonstrable in moest of the gantry
il inoaxial and coronal sections, however, all of s
lowops are observed o 75 degrees as well

In this research, the definition of Images was better
i 140 Ky than 120 Ky oand 80 Ky, The results also
showed that the milliampers hoad not any considerable
effect an image quality bul the images which were
chiained with 100 me and more, wers rather good,

The exposure time of 2, 3 and 4 seconds had no
effect on the images, 10 was shown that the shoe
thickness of 15 millimeter was the best one 10 obsene
all of the femporal bone sturclures. But iF the small
amaount of detail is not to be considered, slice thickness
of 3 mullimeter woukl be sefficient.

For demonstration of  mastoid il
suditory canel, petrows tp and foramina of skull base,
the shice thickness of 3 millimeter could also be utilized.

Fiddge algorithm and bone algorithm were acegpied
ae hest reconstruction algorithm respectively, Towever
it should alse be noted that adge algorithm his some
amount of aliasing artifact thun bone algorithm. 1noa
three-dimensional image ol temporal bone, all of the
skull base [oramipa, petrous  pyrand oand  arcuate
eminence are also observed in porma cranialis. The
commection ol temparal bone with adjacent bones such
[oramen  magnum arc  observed  bul
three-dimensional images of all the patienls showed no
Mnding  to confirm the In retormalion
technigue, external auditory canal, mastoid antrom,
semicircular canal, vestibule and mallees wene cheanaed.

ool
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air cells,

R ancl  clivus

lisease.
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DISCUSSION

Climiean application of wmagraphic slice of
angle in glomus tamors, juzalar balb divérioala (39,
carctid artery anemmalics {4y and aneanysm, acoustic
neuroma, custation he dystunciion and dislocaton or
destroction ol ossicles were approved Ino thas il
cochlear aquedact and horzontal porton ol el nere
cunal are observed which s comtrary 1o Chacker’s
results, The hest views for demonstration ol carotd
canal o oaxial section % gero or 30 degrees and then
coronal section in 90 degrees which isonol guite
compatible with Chacker’s results which sugoest 70

AN

degrec. Beeause ol the obsepation of mallews in
coronul  sectons in 7h, w90 atd  L0A degrees  and

descending portion of faeil nerve canal i 105 degrees
and scutum oo U0 and LS degrees QUi climeally
ssled  that angles e wlilized  n
chulesteatome, anomalies of auditory ossicles, fractures,

disturbance of |z

S s comlel

cial nerve and congenital anomalics
such us aural atresia, 1or demonstrution of macddle car
congenital  anomalies,  the coronal o seotion 1
recommended by Charsdorer et oal. (5) withoer any
attention o it's L.

Virgpomee et al (0} compared kow Kilovollage with
high  kilowoltage  techoigue, and coneleded  that he
detail s improved in highkilovoliage techmaue, In thier
survey, the milliamperss woere ool xed ol the e
ln::('r,i.ql'.-t:, a0 the ellect ol an o image
resolution could not be approved. But in our shecdy all
imaging fherors were Twed and Rilovoltage alone was
altered in arder e show i0s effeet on the e quality

kilonvolrage

Chackers e al, used 192 ma o 1153 2ma and concluded
thal maximuam mis was i necessary tor heller mage
guality (7). T their study, smee the mulliplication of
millimpers and exposure time s used, the effeet of coch
one has nol been approved independently, [loweser
their recommendation lor reducing the exposure Hime 15
guate comipatible with our study.

Taylor and co-workers suggested 3 nullimeler slice
thichness for extensive pathologes such as lumars, Bt
these kinds of pathologies were aol included moour
study, However it is assumed thal in order pat o miss
the diagnostic inlormation 11 s hetter the
mimmum shes thickness of 3 milhmeter,

Taylor and  cosorkers wlilized  The algorithm n
which row data was reconstructed onoa 25 millimeaner
pixel size then displayed on a 3200 2320 malrix size (3]
Ly caur study window widih of +3000 (o #2000 15 used

Loy use

and the pixel sie i smaller than “laylors siady,
Therslors iU s assemed Tht resolution ol oar
images  are hetter than Tavlors hecouse Medge’

computer programe is osed. o Chacker's study, bone
alzarithng is wsed 1o reconstruct the raw data 7.



Quality of temporal bone CT

In ouwr CT scanner, a very pood reconstruclion
programme (edge) in which the spatial resolution of
(L.16 ar even less is accessible, can be used to image the
anatomical structures with high inherenl contrast such
as temporal bone,

Sprinzle (%) in his study investigated the possibility
of 3.1 image reconstruction of temporal bone without
disputing it's clinical application. In kawana study the
role of 3-13 T scan of temporal bone in diagnosis and
ireatment of the cholesteatoma is approved {100, With
respect  to kawana  and  Shamsolabrar (11) it s
recommended that in some cases of petrous fractures
and other extensive malformations, the 3-D images can
probakly be helpful.

In an indirect sagital reformated reconstruction
image of temporal bone, the thin structures were close
together so that the motion artefact detericrated their
definitions. The guality and resolution of these images
are inferior and in our patients doesn’t help to
determine their lesions.
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