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Low dose Scan of 64-detector Row CT on Pediatric Body

FAN Miao', MENG Quan-fei'*, PENG Qian', YANG Zhi-yun', CHU Jian-ping', ZHANG Jin-xin?, CHEN Xing'
(1. Department of Radiology, The First Affiliated Hospital; 2. Department of Medical Statistics, SUN Yat-sen University,
Guangzhou 510080, China)

Abstract: [Objective] To avoid the super-radiation to children caused by duplicated scanning in our research, we figured
out the lowest cwrent that could manifest the normal structure by decreasing the current step by step in animal model and could be
applied in clinic. [Methods] There were two groups of animals in this study, one group was dogs (10 ~ 12 kg) who modeled
children weighted < 16 kg, the other group was pigs (18 ~ 23 kg) who modeled children weighted 16 ~ 25 kg. Preliminary tests
were done at first. Current was decreased 10 mA from routine 100 mA step by‘step until the lowest dose was found, and at the
same time the image quality was evaluated by two radiologists. The dogs and pigs were scanned respectively by the routine dose,
the lowest dose, the dose above and below 10 mA to the lowest dose. The dogs were totally scanned 20 times in every dose, and
the pigs were totally scanned 18 times in every dose. All the dogs were performed contrast scan after the abdomen plain scan. The
reconstruct image quality was evaluated by two radiologists randomly with double-blind method. The image quality of plain film
which was scanned by routine dose was used as the standard. The image qualities of all the films were evaluated respectively from
artifact; @noise; @ display of structure; @contrast of scanning organ and adjacent structure. All the results were analyzed by
Chi-square test. All these data was tested randomly by CT low dose scanning in, pediatric body (30 cases in each group). [Results]
10 mA for chest MDCT, 20 mA for mediastina MDCT, 40 mA for upper abdomen MDCT, 30 mA for middle and lower abdomen
MDCT were the lowest dose for the children MDCT examination who weighed < 15 kg;' 20 mA for chest MDCT, 30 mA for
mediastina MDCT, 50 mA for upper abdomen MDCT, 40 mA for middle and lower abdomen MDCT were the lowest dose for the
children MDCT examination who weighed 16 ~ 25 kg.  [Conclusion] Low dose scan of 64-detector row CT can be used in the
examination of the pediatric body in the clinic.
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Table 1 The image evaluation examined by low dose scanning with CT (Qualification cases/ Disqualification cases)

Routine 60 mA 50 mA 40 mA | - 30 mA 20 mA 10 mA
Dog’s lung 20/0 ' 19/1 18/2 16/4
Dog’s liver 20/0 19/1 17/3 6/14"
Dog’ s kidney 20/0 19/1 18/2 5/15Y
Pig’s lung 18/0 17/1 15/3 6/129
Pig’s liver 18/0 16/2 15/3 5/13Y
Pig’s kidney 18/0 16/2 15/3 4/140

1) Compared with routine group, x* test, P < 0.05
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Fig.1 The images of dog’s lung scanned by 64-detector row CT

A: upper lung transaction; B: bottom lung transaction; C: MPR images of coronary Tracheobronchial; a: 10 mA; b:160 mA; The noises of

soft tissue in the mediastinum, heart shadow and chest wall is Fig.a > Fig.h, but from the view of two lung fields the images of figure a and figure

b have no difference.
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B2 LEISRBFAE 64 HE CT 3R E G
Fig.2 The enhanced images of dog’s liver scanned by
64-detector row CT
A: 40 mA; B; 200 mA; The image of figure A ‘are a little. more
clearer than that of figure B, but it didn’t affect the diégm;se. -
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FARAE : EAE R BIFE A 10 mA | FE RS 40 mA rh
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3 BEAERIE 64 #HE CT EIRE K
Fig.3 The enhanced images of dog’s two kidneys
scanned by 64-detector row CT
A: 30 mA; b:200 mA; The pictures scanned with 30 mA and
200 mA have almost the same effects. -

Fig.4 The plain scan images of young pig’s caudomedial part scanned by 64-detector row CT
A: MPR images of coronary tracheobronchia (a:20 mA; b;300 mA); B: The transaction images of liver in the gallbladder level (a: 50

mA; b:300 mA); C: The transaction images of kidney in porta renis level (a: 40 mA; b: 230 mA). The noises of figure a is a little more larger

than that of figure b, and the picture qualities of figure a are not the same good as figure b, but it doesn’t affect the observaion of every tissue or

organ scanned by CT with different current.
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Fig.5 The CT low dose scanning images of pediatric caudomedial part who weighed < 15 kg

A: upper lung transaction (10 mA, 14Kg).There is normal in both lung fields; B: MPR images of coronary bile commen duct (40 mA,

6Kg). Choledochal cyst can be demonstrated very clearly; C: The enhanced images of kidney(30 mA, 4Kg).Adrenal hematoma can be made a

correct diagnose in the right adrenal gland.

El6 {FBE 16 ~ 25 kg HFEB 64 HE CT KFIEE 4
Fig.6 The CT low dose scanning images of pediatric caudomedial part whoe weighed 16 ~ 25 kg

A upper lung transaction(20 mA, 22 kg). Inflammation can be showed in the right lung lobe; B: The enhanced images of liver(50 mA, 18

kg). Hepatoblastoma in the right lobe of liver can be demonstrated very clearly; C: The enhanced images of kidney (40 mA, 23 kg). Left renal

venous pressed by arteria mesenterica superior in renal venous pressure syndrome can be made a correct diagnose in CT low dose scanning images.
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Table 2 The relationship between cutting down tube current and-the value of CTDI;,,)l

100 ~ 250 mA 50 mA 40 mA 30 mA 20 mA 10 mA
CTDI,(mGy) 7.3~183 2.9 2.2 1.5 0.7
The percentage to routine dose(%) 100 20 ~ 50 16 ~ 40 12 ~ 30 8~20 4~10
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