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Introduction: Exposure to ionizing radiation during childhood causes a higher risk
of cancer than adequate exposure in adulthood, therefore children deserve special care
in the protection against it. Pediatric computed tomography (CT) should be planned in-
dividually for every child. Fast CT scanners have reduced the need for sedation and most
examinations can now be performed without breath-holding. The main indications for the
use of CT in the pediatric population are emergencies (foreign body, trauma, inflammatory
diseases), tumors, interstitial and systemic diseases, vascular malformations and congenital
anomalies.

The aim of this study is to outline the underlying conditions that justify the use of CT
in the pediatric population.

Methods: A retrospective analysis of CT scans performed on the pediatric popula-
tion over the last three years at the Radiology Clinic of the Clinical Center University of
Sarajevo has been conducted, whereas the most common indications justifying the CT scan
have been presented.

Results: Over the last three years a total of 780 CT scans were performed in the pe-
diatric population, where we have identified indications that are among the main cases for
use of CT in children. Here we presented 5 conditions that justify CT scans.

Conclusion: CT scans should only be performed when indicated regardless of age,
whereas alternative modalities such as ultrasound and MRI should be considered when
appropriate. Multiphase scans double the radiation dose, they are rarely indicated in pe-
diatrics and can only be used when necessary, while adjusting CT parameters.
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ding. The total number of CT scans in the
US in 1980 was 3.3 million. That number
has increased ten-fold in just 18 years, re-
aching 33 million at the end of 1998. At
the end of 2000 in the US, the total num-
ber of CT scans for children under the age
of 15 was 2.7 million. The number of CT
examinations in the first decade of the new
millennium increased by 10% per year, so
that the total number of CT examinations
at the end of 2007 was 68.7 million. The
criteria for a good CT scan are: adequate,
diverse and customized imaging practices,
minimizing scan length according to indi-
cation and history, and acceptable image
quality (eg, noise level and scan thickne-
ss used in the examination) so that patient
exposure is reduced to a minimum. Indi-
cations for CT examination in the pedia-
tric population are emergency conditions
(foreign body, trauma, complications of in-
flammatory conditions...), tumors (tumor
staging), interstitial and systemic diseases,
as well as vascular malformations and con-
genital anomalies.

In order to produce this pictorial
essay, a retrospective analysis of CT exa-
minations performed on the pediatric po-
pulation in the last three years was conduc-
ted at the Radiology Clinic of the Clinical
Center University of Sarajevo, where the
most frequent examinations justifying the
CT scan are presented.

Over the last three years a total of
780 CT scans were performed in the pedia-
tric population, where we have identified
indications that are among the main cases
for use of CT in children. In this paper we
presented 5 conditions that justify CT scans.

Inflammatory diseases

We found five cases with inflamma-
tory conditions and complications of in-
flammation, namely, retropharyngeal absce-
ss, acromioclavicular joint abscess, compli-
cated pneumonia with atelectasis and pleural
effusion, lung TB, and splenic echinococcal

Figure 1.
Pneumonia complicateby atelectasis and pleural

effusion

cyst (Figure 1). The most common causes of
bacterial infections in children younger than
one month are beta hemolytic Streptococcus
and Escherichia coli, in children 1-3 months
of age Streptococcus pneumoniae and beta
hemolytic Streptococcus, and in children
older than 3 months Streptococcus pneumo-
niae and Haemophilus influenzae (1, 2).

Tumors

Tumors were found in six cases
including the Giant cell tumor of the maxi-
lla, the anterior mediastinal lymphoma, in-

Figure 2.
Wilms’ tumor
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testinal lymphoma, the Wilms tumor, and
two neuroblastomas, one in the abdominal
cavity and the other in the cervical region
(Figure 2). Among children under 14, the
most common malignant tumors are leu-
kemia, followed by central nervous system
tumors, lymphomas, sarcomas, neuroblasto-
mas and kidney tumors. In children aged 15-
19 the most common malignancies are cen-
tral nervous system tumors and lymphomas,
followed by leukemia, gonadal germ cell
tumors, thyroid tumors and melanoma (3).

Trauma

In three cases, traumatic lesions
were reported, with one child having an ia-
trogenic esophageal rupture with subsequ-
ent mediastinitis after a foreign body, one
having a liver rupture and one having a
splenic rupture (Figure 3). Ndour et al. in
their 2014 study demonstrated that non-
operative management of spleen trauma
was the method of choice and was succe-
ssful in 98.7% of cases. Of the 83 cases of
children with spleen trauma, complicati-
ons occurred in only 4 cases, namely three
splenic artery pseudoaneurysms and one
spleen pseudocyst with good prognosis (4).

Congenital anomalies

Diversity of congenital anomalies
was observed in six children, including

Figure 3.
Spleen rupture

Figure 4.
Ventricular septal defect

branchial cleft cyst, ventricular septal de-
fect, double superiorvena cava, pulmonary
sling, ductus arterio suspersistens and
MAPCA (Figure 4). About 7.9 million chil-
dren are born with major congenital ano-
malies a year (5). The prevalence of con-
genital anomalies is 6.3%, most commonly
present on the cardiovascular and digestive
systems. Mortality among newborns with
congenital anomalies is 10.4% (6).

Systemic diseases and
foreign bodies

One case was presented with cystic
fibrosis and one with a foreign body in the
right main bronchus (Figure 5). Cystic fi-
brosis is a rare disease that affects many
organs and can lead to a significant shor-
tening of life.

Discussion: Although the benefit
of CT scans is unquestionable, overuse of
this diagnostic method has raised concerns
about the potential risk for the development
of malignancies resulting from direct ra-
diation from CT scans. The doses of io-
nizing radiation generated during the CT
examination are on average between 5-50
mG@Gy for each examined organ.
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Figure 5.
Cystic fibrosis

A recent retrospective study con-
ducted in a pediatric population in the UK
studied the risk of leukemia and brain can-
cer in 180.000 patients between 1985 and
2002 who were less than 22 years old at the
time of examination. Leukemia occurred
in 74 patients and brain cancer in 135 pati-
ents. The relative risk for the development
of leukemia was 0.036 mGy, and for the de-
velopment of brain cancer 0.023 mGy (7).

A cumulative radiation dose of 50
mGy in children nearly triples the risk of
developing leukemia, whereas a cumulati-
ve dose of 60 mGy can triple the risk of
developing brain cancer in children. The
highest number of CT scans in children in
the United States was performed for sus-
pected appendicitis. More recent studies do
not show significantly greater diagnostic
significance in comparison with ultraso-
und findings when suspecting this patho-
logical entity (8).

Justification and
optimization:

e When a CT scan is indicated it should
be performed with the lowest possible
radiation exposure required for diagno-
sis.

e Simply put: the right patient, the right

examination, at the right time, done the
right way.
°

Children are different from adults in
a number of important ways relevant
to radiation exposure. Compared to
adults children are smaller, children
grow up and children have a longer life
expectancy.

CT Scan Optimization Basics:

scanning parameters;

e dose and image quality (noise and con-
trast);

e Use of radiation protection;

e preparation for examination (sedation,
anesthesia).

Parameters

Planning image - the scope of scans
is determined from the planning ima-
ge (scout image or topogram). Planning
images should be large enough to cover
the entire area of interest, but unnecessa-
rily large scans should be avoided. Beam
Width and Scan Thickness - Using a beam
collimator, the beam width is mechani-
cally limited as desired. The nominal scan
thickness can be selected from technical
selections (eg 0.625 mm).

Conclusion: Radiation dose reducti-
on strategies follow the ALARA principle
(as far as possible); ie. performing diagno-
stic tests at the lowest possible doses. CT
scans should only be performed when indi-
cated regardless of age, whereas alternati-
ve modalities, such as ultrasound and MRI,
should be considered when appropriate.
Multiphase scans double the radiation
dose, they are rarely indicated in pediatrics
and can only be used when absolutely ne-
cessary, while adjusting CT parameters as
much as possible. The principles of justi-
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fication and optimization are the basis for
both requiring and conducting diagnostic
imaging examinations.

The study has been conducted at
Radiology Clinic, Clinical Centre Univer-
sity of Sarajevo, BiH.
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Sazetak
KOMPJUTERIZIRANA TOMOGRAFIJA U PEDIJATRIJI

Sandra Vegar-Zubovié, Adi Behmen, Haris Bektesevi¢, Sabina Prevljak, Irmina Sefi¢-Pasic,
Amra DzZananovié, Melika Bukvié¢, Danin Zubovié

Uvod: U zastiti od ionizirajuceg zracenja djeca zasluzuju posebnu skrb, jer izloze-
nost ioniziraju¢em zracenju tijekom djetinjstva uzrokuje veci rizik od karcinoma nego ekvi-
valentna izloZenost u odrasloj dobi. Iz navedenog razloga se pedijatrijska kompjuterizirana
tomografija (CT) treba planirati individualno za svako dijete. Brzi CT skeneri smanjili su
potrebu za sedacijom, a vecina pregleda moze se provesti bez zadrzavanja daha. Osnovne
indikacije za primjenu CT-a u pedijatrijskoj populaciji su potreba za brzom dijagnostikom
u hitnim uvjetima (strano tijelo, trauma, komplikacije upalnih stanja), tumori, intersticijske
i sistemske bolesti, vaskularne malformacije i kongenitalne anomalije. Cilj ovog rada je
prikazati osnovna stanja koja opravdavaju koristenje CT-a u pedijatrijskoj populaciji.

Metode: Retrospektivna analiza CT pregleda koji su obavljeni zadnje tri godine na
pedijatrijskoj populaciji u Klinici za radiologiju Univerzitetskog klinickog centra Sarajevo,
od kojih su najvaznije indikacije koje opravdavaju CT pretragu prikazane u ovom radu.

Rezultati: Od ukupno 780 CT pregleda provedenih posljednje tri godine u pedijatrij-
skoj populaciji, izdvojili smo indikacije koje su medu najvaznijima za koristenje CT-a kod
djece. U ovom radu ¢emo prezentirati 5 takvih indikacija.

Zakljucak: U svim dobnim skupinama CT pregled mora se provoditi samo kada je
indiciran te je potrebno razmotriti alternativne metode kao Sto su ultrazvuk i magnetska
rezonanca. Visefazni protokoli udvostrucuju dozu zracenja, stoga su rijetko indicirani u
pedijatrijskoj populaciji. Moraju se koristiti samo kada su apsolutno indicirani, s podesa-
vanjem parametara uredaja Sto je vise moguce.

Deskriptori: KOMPJUTERIZIRANA TOMOGRAFIJA, PEDIJATRIJSKA POPULACIJA, IONIZIRAJUCE
ZRACENJE
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