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Abstract

Introduction: The previous studies reported that in case of normal or improving neurologic findings there is no need to
repeated CT. We investigated the value of repeated tomography for head trauma in children.

Materials: We retrospectively investigated the files and computer records of the children who admitted to our emergency
department between February 2009 to January 2015 in the Emergency Department of Ankara Diskapi Education and
Research Hospital. We included 561 patients under the age of 18 who was admitted to ER with head trauma and also
repeated CT examination was performed in the first four hours.

Results: The mean age of the patients was 6.6+4.9 years, male frequency was 66.5%. In both of the genders the most
of the patients was between the age of 1-5. The mortality rate under the age of 5 was 5.5% (n=16) besides, mortality rate
was 7.8% (n=21) between the ages of 6-15. The most frequently detected pathology in cranial CT was skull fracture (79.3%);
following with subarachnoid hemorrhage (28.7%). In 9.4% of the patients we detected new pathology by the repeated
tomography. The mortality was higher and also new pathology was more frequent if the initial GCS score of the patient was
under 14.

Conclusion: In case of worsening mental or clinical state or initial GCS is under 14, repeated cranial CT is necessary.
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Pestome

MOBTOPHbLIE PE3YJIbTATbl YEPENMHOU KOMMNbIOTEPHOM
TOMOINPA®UU Y AETEN C TPABMOM NONoOBbI

CepkaH Yeputnut, Kapup Anbek2, Ymyr lOcenn YaByw3,
Heaux KaBak3, Cynenman Antyn3, [Ilxemuns KaBanbum3

! OTgeneHve HEOTNOXHOM MeauLUMHbI, Y4eOHO-uccneaoBaTtenbckum rocnutans MNonbxaHe, AHKapa,
Typuus;

2 OTneneHne HEOTNOXHOM MeauumHbl, locyaapcTBeHHasa 6onbHuua BaHgbipma, Banbikecup, Typuus;

3 OTpeneHue HeOTNOXHOM MeauLMHbI, Y4eObHo-uccnegoBaTtenbckuii rocnutanb Diskapi, AHkapa, Typuus.

BeepeHne: B npegblylMx UCCMEAOBaHUAX COOOWANnoch, YTO B Cry4ae HOpMambHbIX WM YNyyLaLLMXCs
HEBPOOTMYECKMX NOKasaTenemn HeT HEObXOAMMOCTI B MOBTOPHOI KOMMbOTEPHOI TOMOrpadun. Mbl uccnefoBanu 3HaveHne
NOBTOPHOW TOMOrpacuu Npu TpaBMax romnosbl y AeTen.

Matepuanbi: Mbl peTpOCNEKTUBHO MCCresoBanu hannbl 1 KOMMNBIOTEPHbIE 3aMUCK MO AETSM, NOCTYNMBLUMM B Halle
OTAENeHne HeoTnoxHon nomowm ¢ espana 2009 roga no aHeapb 2015 roga B OTAENEHUM HEOTAOXHOM MOMOLLM
ObpasoBaTenbHoit 1 uccnenoBatenbekoit 6onbHNULbI AHkapb! Diskapi. Mbl Bkntounnn 561 nauueHTa B BospacTte Ao 18 ner,
MOCTYNMBLLMX B OTAENEHWe HEOTOXHOW MOMOLLM C TPaBMOW TONMOBbI, a Takke MOBTOpHOe KT-uccregoBaHue 6bino
BbIMOMHEHO B NEPBbIE YeTbIpe Yaca.

PesynbTatbl. CpeaHuii BO3pacT nauueHToB coctasun 6,6 + 4,9 roga, Yactota BCTPEYAEMOCTM Y MYXUMH - 66,5%.
BonblMHCTBO MauneHToB 06oux nonos 6bino B Bo3pacte oT 1 o 5 net. CMepTHOCTL B BO3pacTe A0 5 neT coctasuna 5,5%
(n=16), a B Bo3pacTe o1 6 go 15 net - 7,8% (n = 21). Hanbonee yactoit natonoruei npu KT yepena Obin nepenom Yepena
(79,3%); nocne cybapaxHoupansbHoro KpoBouanusHus (28,7%). Y 9,4% nauueHTOB Npu NOBTOPHO! TOMOrpadgum BbiSBNEHa
HoBas natosnorust. CMepTHOCTb Obina Bhille, a TAaKKe Yalle BO3HWKana HoBast NATonorus, eCv CXOAHAs OLEHKa NauneHTa
no wkane GCS bbina Hwxe 14.

3aknioueHue: B Cryyae yXyaLeHUs NMCUXMYECKoro UM KITMHUYECKOTO COCTOSIHUS UM HavanbHoro ypoeHs GCS po 14
neT Heobxoamma noBTOpHas kpaHuanbHas KT.

Knroyeenie cnosa: mpasma e0s108bl, 0emu, NOBMOpPHas KOMNbIOMEPHas momoapagus.
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Tywingeme

BANAJIAPOAfFbl BAC XXAPAKATbBIMEH BACTbIH KAUTANAMA
KOMNbLIOTEPJIK TOMOIrPA®UACDBIHbIH HOTUXKENEPI

CepkaH Yeputnut, Kapup Aunbek2, Ymyr lOccen Yasyw3,
Heaux KaBak3, CynenmaHn AntyH3, [Ilxemuns KaBanbum3

! Wyrbin meamumnHa 6enimweci, MNonbxaHe OKy- 3epTTeyli rocnutanb, AHKapa, Typkus;
2 Wyrbin meanumnHa 6enimweci, BaHabipma memnekeTTik aypyxaHacbl, Banbikecup, Typkus;
3 LWyrein meauumHa 6enimuweci, Diskapi Oky- 3epTTeywi rocnutanb, AHkapa, Typkua.

Kipicne: angbiHfbl 3epTTeynepae KanbinTbl HEMece XakcapFaH HEBPONOMMAMbIK KOPCETKILTep XafaanbiHaa KanTa
KOMMbIOTEPNIK  TOMOrpadusiHblH, KaXKeTi XOK ekeHAiri anTbingbl. bi3 Ganmanmapgafbl 6ac xapakaTTapblHa KaiTanama
TOMOrpadusiHbIH, MaHbI3AbINbIFbIH 3€pTTEIK.

Matepuanpap: bi3 2009 xbinabiH, aknaHeiHaH 2015 xbingblH KaHTapbiHa geitiH AHkapa Diskapi 6iniv 6epy xaHe
3epTTey aypyxaHachlHbIH xeaen xapaem 6enimiHae 6i3giH, xenen xopaem 6enimiHe TyckeH bananapabiH, annaapsl MeH
KoMMbtoTepnik xa3banapbiH peTpocnekTuBTi Typae 3eptredik. bi3 18 xacka pedinri 561 naumeHTTi 6ac xapakaTbiMeH
xepen xepaem benimiHe kabbinaaablK, COHAaN-aK anFawkbl TOpT caFar iwinae KT-Hbl kKanTta Tekcepy Xyprisingi.

Hoatnxenep. MauveHTTepaiH, oprawa xackl 6,6 + 4,9 xactel Kypadbl, eprnepae kesgecy xuiniri - 66,5%. Eki
KbIHbICTaFbl NaUMeHTTEPAIH kenwiniri 1 xactaH 5 xacka AeiiH 6onabl. 5 xacka Aeninri enim - xitiv 5,5% (n = 16), an 6
xacTaH 15 xacka peiin-7,8% (n = 21) Kypagbl. bac cyiieriHiH KT-ga xui keageceTiH natonorst 6ac CyieriHiH, CbiHybl
Bongbl (79,3%); cybapaxHOMATbl KaH KeTyaeH kemiH (28,7%). Kaiita Tomorpadms kesiHge naumeHtTepgid 9,4% - biHAa
XaHa natonorus aHbikTanmbl. Erep nauuenttiH GCS wwkanackl GonbiHWa 6actankpl barackl 14-TeH TemeH 6onca, enim
AEeHreli xorapbl 60nabl, COHbIMEH KaTap aHa natonorus xui naiga 6onaabl.

KopbITbIHABI: NCUXMKANbIK HEMECE KNMHUKaIbIK XaFaanabliH Hawapnaybl Hemece 14 xacka geiinri GCS GacTankbl
LEHreli xarnaibiHaa KaTanama kpaHuangbl KT Kaxer.

Heziszi ce3dep: bac xapakambi, bananap, KaiTanama KoMnbrmepsik momozpagust.
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Introduction system tumors with 1.35 fold [17, 10]. This risk increases

Head trauma of the children is a frequent cause of  with the other sources of radiation lifelong [1]. The head of
emergency service admissions. Children tolerate the  the children are exposed to radiation lesser than the other
increase in intracranial pressure better due to incomplete  parts of the body but stil it is affected significantly [22].

closing of the cranial sutures so intracranial bleeding ans The previous studies reported that in case of normal or
space-occupying lesions can reach to big masses without  improving neurologic findings there is no need to repeated
giving any neurological finding [21]. CT [18]. Besides, late stage intracranial bleeding could be

The computed tomography (CT) frequently used for  seen with a frequency of 2.5% in case of using medication
diagnoses of cranial pathologies and also it is the gold  thatincreases bleeding like clopidogrel and warfarin [19].
standart method in radiologic examination of head injury In this study, we reported the frequency of intracranial
[16]. CT has advantages on any other methods because it~ pathologies due to head trauma in children and also we
is a non-invasive method, gives results immediately, shows  investigated the value of repeated tomography for head
acute traumatic lesions and shows intracranial shifts, mass-  trauma in children.
effect, hydrocephalia, fractures, sinuses, soft tissues,
intracranial foreign substances and pneumocephalia. Material and Methods

Radiation affects especially the rapidly proliferating This study is performed in the Emergency Department
cells. So children in childhood and adolecence in which the  (ER) of Ankara Diskapi Training and Research Hospital. We
cell proliferation is fast have to be protected against  retrospectively investigated the files and computer records
radiation. The CT has 1.72 risk of leukemia for children  of the children who admitted to our emergency department
under the age of 15, also it increases the central nerbous  between February 2009 to January 2015.
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We included 561 patients under the age of 18 who was
admitted to ER with head trauma and also repeated CT
examination was performed in the first four hours. The age,
gender, hospitalization and intensive care unit durations,
the initial glasgow coma scale (GCS), the first and the
second CT findings are recorded.

The statistical analyses is performed by SPSS 17.0 for
Windoes package program. The continuous variables are
expressed as meanzsd for normally distributed data and
median (min-max) for data that are not normally distributed;
categorical variables expressd as n (%). The normal
distribution is determined by Kolmogorov Smirnov test. The
differences of continuous variables between groups were
comparison by the Mann Whitney U-test and Kruskall Wallis
Test for variables that are not normally distributed;
Student's T-test is used for normally distributed data;
Pearson Chi-Square and Fisher's exact test test is used for

categorical variables. p< 0.05 was regarded as significant
with 95% confidence interval.

Results

The mean age of the patients was 6.6+4.9 years,
median age was 5 years (range 0-17). The male frequency
was 66.5% (n=373). In both of the genders the most of the
patients was between the age of 1-5. The mortality rate
equal and under the age of 5 was 5.5% (n=16) besides,
mortality rate was 7.8% (n=21) between the ages of 6-15.
The mortality rate was similar in both of the genders

(p=0.267).
The most frequently detected pathology in cranial CT
was skull fracture (79.3%, n=445); following with

subarachnoid hemorrhage (28.7%, n=161). The skull
fracture was more frequently detected in females than
males but other pathologies were similarly detected in both
of genders (Table 1).

Table 1.
The frequency of the pathologies detected by cranial CT according to gender.
Female Male
n (%) n (%) p

Skull fracture 140 (74.5%) 305 (81.8%) 0.044
Cerebral contusion 21 (11.2%) 35 (9.4%) 0.505
Intraparenchymal bleeding - 2(0.5%) 0.554
Subarachnoid bleeding 57 (30.3%) 104 (27.9%) 0.547
Epidural bleeding 23 (12.2%) 46 (12.3%) 0.973
Subdural bleeding 62 (33%) 119 (31.9%) 0.797

There was at least one of the intracranial pathologies in
96.4% (n=541) of the patients in the first cranial CT, but by
the repeated CT, there was at least one pathology in all of
the patients. It means we detected new pathology in 3.6%
(n=20) of the patients by the second tomography;

additionally in 6.1% (n=33) of the patients who has any
pathology in the first CT. Totally, in 9.4% (n=53) of the
patients we detected new pathology by the repeated
tomography. The most frequently detected new pathology
by the second CT was subdural hematoma (Table 2).

Table 2.
Frequency of the cranial pathologies detected by the initial and repeated CT with the new findings.
Initial CT Repeated CT New Finding
n (%) n (%) n (%)
Skull fracture 445 (79.3%) 445 (79.3%)
Cerebral contusion 56 (9.9%) 56 (9.9%)
Intraparenchymal bleeding 2(0.3%) 2(0.3%)
Subarachnoid bleeding 143 (25.5%) 161 (28.7%) 18 (4.3%)*
Epidural bleeding 57 (10.2%) 69 (12.3%) 12 (2.4%)*
Subdural bleeding 155 (27.6%) 181 (32.3%) 26 (6.4%)*

* The pathology was not present in the first CT but detected by the repeated CT

When we evalute the new findings with GCS, we
detected new pathology by the repeated CT in 6,8% (n=21)
of the patients whose GCS were 14 or 15; but we detected
new pathology with a frequency of 12,7% (n=32) in patients
with GCS under 14. We detected new pathology more
frequently if the initial GCS score of the patient was under
14 (p=0.017).

The relationship of mortality with new findings
calculated. We did not detected mortality if the repeated CT
revealed new contusion or epidural hematoma but two
patients (10,5%) with new subarachnoid bleeding were
resulted with mortality. The mortality in newly detected
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subdural hematoma was 3,8% (n=1). Only one of the
patients who has no pathology in the first cranial CT but we
detected new pathology by the second cranial CT, died. But
the GCS of this patient was under 14. If the initial GCS was
14 or 15, there was no mortality even we detect new
pathology.

The total mortality rate was 6,6% (n=37). The mortality
rate was 1,3% (n=4) in patients whose GCS score was 14
or 15; the mortality was 13,1% (n=33) if the initial GCS was
under 14. The mortality was significantly higher in
subarachnoid and subdural bleeding (Table 3).
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Table 3.
The frequency of hospitalization, intensive care unit admission and mortality according to the pathologic finding.
Hospitalization Intensive Care Unit ~ Mortality (pathoplogy &

n (%) n (%) n (%) mortality)
Skull fracture 383 (86.1%) 62 (13.9%) 29 (6.5%) 0.883
Cerebral contusion 43 (76.8%) 13 (23.2%) 5 (8.9%) 0.305
Intraparenchymal bleeding 2 (100%) - - 0.872
Subarachnoid bleeding 116 (72.0%) 45 (28.0%) 28 (17.4%) <0.001
Epidural bleeding 63 (91.3%) 6 (8.7%) 3 (4.3%) 0.308
Subdural bleeding 147 (81.2%) 34 (18.8%) 18 (9.9%) 0.027

Discussion

Head trauma is frequently occurs under the age of five
in children [4]. The prognosis is worse under the age of five
than between the ages of 5 to 15 [14,5]. Our study results
were similar with previous studies which revealed the most
frequent admission was under the age of five and also the
mortality was higher in under five years of age. Male gender
was dominant in our study with a frequentcy of 66.5% which
is similar with the previous studies [5,9, 15].

According to GCS, mortality is close to zero in minor
head trauma, in moderate head trauma it is 7-10% and in
severe trauma it is around 30% [21]. In our study mortality
rate was 6,6%; in patients whose GCS are 14 or 15,
mortality rate was 1.3% but the mortality rate in GCS under
14 is 13.1%.

The intracranial pathologic findings differ according to
studies and population, some of the studies report epidural
bleeding is the most frequent bleeding type but some others
report as subdural bleeding [6, 7, 11, 3]; besides the most
frequent cranial CT finding is always skull fracture as we
reported in our study. Our study revealed the most frequent
bleeding type was subdural hematoma followed by
subarachnoid bleeding.

According to Children’s Head Injury Algorithm fort the
Prediction of Important Clinical Events (CHALICE)
algorythm, mental alterations, skull fracture, vomitting,
neurological deficiencies, amnesia and dizziness are not
certain indications for repeated cranial CT [12]. Another
multicentre study Pediatric Emergency Care Applied
Research Network (PECARN) reported that under the age
of 18, even in lack of vomitting, amnesia and dizziness in
children with minor or moderate head trauma, cranial CT is
needed if there is any other criteria indicated in CHALICE
[12]. Additionally, this study reported that repeated CT do
not effect the prognosis significantly in minor and moderate
head trauma [12].

We reported that there is at least one pathologic finding
in cranial CT of 96,4% of the patients, all of the other
patients had new pathologies in repeated CT. Additionally,
33 of the patients who has any pathology in CT revealed
new pathologies in repeated CT. Totaly 9.4% (n=53) of the
patients had new pathologies in repeated CT. The most
frequent new finding which is detected in the repeated
tomography was subdural bleeding. We detected new
pathology by the repeated CT in 6.8% of the patients whose
GCS were 14 or 15; but we detected new pathology with a
frequency of 12.7% in patients with GCS under 14. We
detected new pathology more frequently if the initial GCS
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score of the patient was under 14. Previous studies suggest
repeated CT in patients with low GCS because in these
patients the injury progression continues [8, 2,13, 20].
Similarly, Kim et al. [8] adviced repeated CT in patients with
GCS under 9 or the present bleeding is over 10 cc, even
there is no clinical worsening or new symptom.

In our study, according to the new finding in repeated
CT, the mortality rate was 10.5% in new subarachnoid
bleeding, 3.8% in new subdural bleeding; besides there was
not any mortal cases in new epidural hematoma or cerebral
contusion. There was only one patient whose first cranial
CT was completely normal but the repeated tomography
revealed new pathology. But the initial GCS of this patient
was under 14. There was not any mortality in patients with
initial GCS 14 or 15 even there was a pathology in new CT.

Conclusion

We already know that in case of worsening mental or
clinical state requires repeated cranial CT but it have to be
kept in mind that even there is not any worsening of the
clinical condition, if the initial GCS is under 14 repeated CT
is required. On the other hand, if the initial GCS is 14 or 15,
there is not any worsining of clinical condition, there is no
need to repeat the cranial CT.
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