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Introduction:

The pediatric comput ed tomography ( CT) scans have i ncreased 

worl dwi de, contri buti ng to hi gher popul ati on radi ati on dose. Techni que 

di versificati on i n pediatrics exa ms and different CT technol ogies of multi 

det ect ors comput ed tomography ( MDCT) has led a wi de range of 

exposure levels maki ng difficulty the opti mi zation of doses at pedi atric 

cli nical applicati on. 

Obj ecti ves:

The objective of t his st udy was compare t he dose lengt h product ( DLP) in 

the crani al, in the eyes and in t he t hyroi d, si mul ati ng pedi atric head exam 

undergoi ng CT si ngl es slice and in MDCT 64, usi ng cli nical prot ocol.   

Fort y t her mol umi nescent dosi met ers ( TLD100) were evenl y distri but ed 

on surface of the head phant om al ong t he sagittal axis.

Di scussi on and Concl usi ons:

These results show t hat the doses are superi or usi ng MDCT. The resul ts 

for the eyes exposure mi ght be abl e t o i nduce cat aracts si nce lens 

opacities can be i nduced as low as 100 mGy. The cli nical prot ocol 

adopt ed in t he MDCT generat ed hi gh levels of t hyroi d doses not det ect ed 

at si ngl e slice exa ms.  

Met hods:

To si ngl e slice CT, To moscan AV- Phili ps equi pment, 20 TLDs were 

exposed to scatter radi ati on and, 20 were exposed to pri mary radi ation 

perfor med by 120kV, 300 mAs, and slice t hickness/spaci ng of 3/ 5mm and 

5/ 7mm i n t he anat omi c positi on equi val ent of the supratent ori al and 

post eri or fossa regi ons, respectivel y.   

To MDCT, Brilliance 64- Phili ps, the TLDs was exposed to 120 kV, 400 

to 359 mAs modul ati on, and slice/spaci ng of 2/ 1 mm t o all head surface, 

and it was used a phant om of dose pediatric (16 c m of dia met er) for 

si mul ati on chil d’s crani um

The TLDs were cali brated for 120kV X-ray over t he acrylic phant om. TL 

measure ment s were perfor med on Harsha w 4000 syst e m.

To MDCT t he dose was esti mat ed  to 12 c m;  2. 5 c m t o eyes, 5 c m to 

thyroi d based on TLD response as functi on of phant om l engt h. 

To t he singl e slice CT equi pment, the DLP t o t he crani um, eyes and 

thyroi d were 1133(331) mGy,  39(15) mGy and 6, 5(2. 5) mGy, 

respectivel y. 

At exa ms wit h MDCT equi pment  the DLP t o t he crani um, eyes and 

thyroi d were 1647(82) mGy, 339(17) mGy and 404(20) mGy, respectively

Results:

To si ngl e slice CT t he dose were calcul ated based on previ ous st udy,  by 

mean li near TL density for the regi on exposed to secondary radi ation 

defi ned by positi on (p):

• To secondary X-ray: 

0. 3≤p≤6 c m,  ρ(p) =7. 9(4)x10- 2 +7( 5)x10-5p4. 5(4) cm- 1                  (Eq 1); 

•To pri mary X- Ray to posteri or fossa regi on: 

6. 0<p≤9. 6 cm, ρ(p) =30( 8)x10-1+47( 10)x10-3p cm- 1          ( Eq 2)

• To exposed for the suprat ent orial regi on:

9. 6≤p≤12. 3c m, ρ(p) =0, 87(7)-0, 007(7)p c m- 1                      (Eq 3)

Fi gure 3 shows t he date cal cul ated for the distri bution of radi ati on i n 

crani um second t he equation 1, 2 and 3 , the experi ment al results for CT 

si ngl e-slice and multi-slice ,respectivel y.
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Experimental results for  multi-slice CT

Distribution of radiation in cranium calculated by equation 1, 2 and 3 

Experimental results for single-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 ,

Figure 1: Ilustration of pediatric exposition 

in single–slice CT, angulated.
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Figure 2: Ilustration of exposition in 

multi-slice CT. 
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