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Introduction:

The pediatric conputed tompgraphy (CI) scans have increased
worl dw de, contributing to higher population radiation dose. Technique
di versification in pediatrics exans and different CT technologies of multi
detectars conputed tonography ( MDCT) has led a wde range of
exposure levels making difficulty the opti mzation of doses at pediatric

clinical application

Obj ecti ves:

The objective of this study was compare the dose length product (DLP) in
the cranial, inthe eyes and inthe thyraid si nulating pediatric head exam
undergoing CT singes slice and in MDCT 64, using clinical pratocol.

Forty ther nol uninescent dosi neters (TLD100) were evenly distributed
on surface of the head phant omal ong the sagittal axis.

Met hods:

To singe slice CI, Tonpscan AV-Philips equipnent, 20 TLDs wvere
exposed to scatter radiation and 20 were exposed to pri mary radiation
perfor ned by 120kV, 300 mAs, and slice thickness/spacing of 35 mm and
57mm in the anatomic position equivalent of the supratentorial and
posterior fossa reg ons, respectivel y.

To MDCT, Rilliance 64-Philips, the TLDs was exposed to 120 kV, 400
to 359 mAs nodulation and slice/spacing of 21 mmto all head surface,
and it was used a phantom of dose pediatric (16 cm of dianeter) for
si mulation child’s cranium

The TLD» were calibrated for 120kV Xray over the acrylic phantom TL

neasurenents vere perfor ned on Harsha w4000 system
Results:

To singe slice CT the dose wvere calcuated based on previous study, by
nean linear TL density for the region exposed to secondary radiation
defined by position (p):

* To secondary Xray:

039<6cm Ap) =7 AHx102 +7(5)x107 59 cm! (Fg 1);
*To pri mary X Ray to posterior fossa reg on:

60p<9.6cm Ap) =30(8)x10-1+47(10)x10-3p cme 1 (E12)
» To exposed for the supratert orial regi on:
9.65p<12.3cm gp) =0 8747)-0 007(7)p cm' (K3

To MDCT the dose was estimated to 12 cm 25 cmto eyes, 5 cmto
thyra d based on TLDresponse as function of phantomlength

To the singe slice CT equipnent, the DLP to the cranium eyes and
thyrad were 1133(331) mGy, 3%15 mGy and 625 mGy,
respectivel y.

A exanms wth MDCT equipnent the DLP to the cranium eyes and
thyrad vere 1647(82) mGy, 33%(17) mGy and 404(20) mGy, respecti vely
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Figure 2: Ilustration of exposition in
multi-slice CT.

Figure 1: Ilustration of pediatric exposition
in single—slice CT, angulated.

Fgure 3 shows the date calculated for the distribution of radiation in
craniumsecond the equation 1, 2 and 3, the experi nental results for CT

sing e-slice and multi-slice ,respectively.
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B Distribution of radiation in cranium calculated by equation 1, 2 and 3

; Experimental results for single-slice CT

§ Experimental results for multi-slice CT

Figure 3: Linear density calculated for radiation in cranium using
equation 1, 2 and 3, the experimental results for CT single-slice and
multi-slice ,

Discussion and Concl usi ons:

These results showthat the doses are superior using MDCT. The results
for the eyes exposure might be able to induce cataracts since lens
opacities can be induced as low as 100 mGy. The clinical protocol
adoptedinthe MDCT generated high levels of thyrad doses not detected

at single slice exans.
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