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How necessary is the computerized brain tomography
in minor head trauma?
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ABSTRACT

BACKGROUND: Head trauma is a health problem that may be observed in all age groups, and it may cause significant losses in terms of
health and economy. The purpose of our study is to evaluate the abnormal computerized brain tomography (CBT) prevalence and the rate
of admission to brain surgery clinics in patients who applied to the Emergency Service Department for CBT due to minor head trauma.

METHODS: In the present study, the patients who were admitted to Afyonkarahisar Health Sciences University, Faculty of Medicine
Hospital, Emergency Service Department between January |st, 2017, and December 31st, 2017, due to head trauma and in who CBT
was performed were examined retrospectively. The electronic files, CBTs, and consultation notes of these patients were accessed in
the information system of the hospital.

RESULTS: A total of 43,389 patients who applied to the Emergency Service Department in | years’ time (2017) were examined
retrospectively. As a result of the examination, it was determined that a total of 2,515 (5.7%) patients received CBT. The reason for
a total of 1,152 (45%) of these patients was traumatic injury. It was determined that 618 (53.6%) of the patients in who CBT was
performed due to trauma were aged <18 years; 280 (24.3%) patients were aged <2 years; 179 (15.5%) patients had to consult with the
Brain Surgery Clinic; and 94 (8.1%) were hospitalized. It was also determined that there were abnormal computed tomography (CT)
findings in only 68 (5.9%) of the patients in who CBT was performed.

CONCLUSION: The use of CBT indication criteria, which have been previously established and which reliability has been proven, in
emergency trauma cases applying to the Emergency Service Department with minor head traumas may reduce the complication risk
that may appear as a result of an unnecessary CBT and avoid complications that may occur in the long run due to CBT.
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INTRODUCTION

The number of applications to the Emergency Service
Department is increasing every day. Approximately half of
these applications consist of trauma patients. Traumatic brain
injuries (TBI) are observed frequently and progress with a bad
prognosis when they are severe. TBIs are the primary cause
of death in people aged <45 years and are most commonly
mildly severe in the population. In addition, approximately
8%—10% of these are moderate or severe.l'! Computerized
brain tomography (CBT) as a result of the developments in
technology is used increasingly in patients who present with

head trauma to the Emergency Service Department. The ra-
diation received during CBT poses a greater risk, especially
in the pediatric patient groups. The aim of our study is to
evaluate the prevalence of abnormal CBT and the rate of
admission to brain surgery clinics of patients in who CBT
was performed and who applied to the Emergency Service
Department due to head trauma.

MATERIALS AND METHODS

In the present study, the patients who applied to Afy-
onkarahisar Health Sciences University, Faculty of Medicine
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Hospital, the Emergency Service Department between Jan-
uary I*5, 2017, and December 31%, 2017, due to head trauma
and in who CBT was applied, were examined retrospectively.
From the hospital information system and the electronic files
of these patients, age, gender, trauma causes, examination
findings, consciousness levels, and the Glasgow Coma Scale
values, reasons for CBT, consultation notes, and result infor-
mation were accessed. Patients were classified according to
their consciousness levels, CBT indications, and clinical diag-
nosis after CBT. The patients who requested counseling and
who were hospitalized were also evaluated. Data obtained in
this way were analyzed using the Descriptive Statistical Anal-
yses SPSS 22.0 Software (IBM, New York, USA). The present
study was approved by Afyonkarahisar Health Sciences
University, Clinical Research Ethics Board.

RESULTS

It was determined that a total of 43,389 patients applied to
the Emergency Service Department within | year (2017). As
a result of the examination, it was determined that 2,515
(5.7%) patients received CBT. The reason for application in
a total of 1,152 (45%) of these patients was traumatic in-
jury. Among the trauma causes, traffic accidents (40.6%)
were listed first as the most frequent, and simple falls (36.4%)
were listed second. It was also determined that a total of 618
(53.6%) patients who received CBT were under aged <I8
years, and 648 (56.2%) patients were male. It was found that
179 (15.5%) patients who received CBT consulted with the
Brain Surgery Clinic; 94 (8.1%) were admitted to the Brain

Table |I. The post-traumatic consciousness levels in the

patients who underwent CBT

Consciousness level Glasgow Coma Scale Patient count

Light 14-15 988 (85.7%)
Mild 8-13 116 (10.0%)
Severe 3-8 48 (4.3%)

CBT: Computerized brain tomography.

Table 2. Complaints of the patients undergoing CBT in the

emergency service department at admission

Complaint at admission Patient number

Head trauma (no symptoms) 246
Nausea-vomiting 146
Multi-trauma 105
Loss of consciousness 63
Amnesia 50
Epileptic seizures 26

CBT: Computerized brain tomography.
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Surgery Clinic; and 128 (11.1%) patients were admitted to
other clinics. Patients were divided into groups according to
consciousness levels (Table I). It was also determined that a
great many of the patients (85.7%) had a mild mental state
of consciousness. When patients with trauma-related CBT
and their files were evaluated in an accurate manner, it was
determined that having only a head trauma (n=246; 38.6%)
was the most common complaint, and nausea and vomiting
(n=146; 22.9%) were the second most common complaints
(Table 2). It was observed that only 68 of the patients (5.9%)
had abnormal CBT findings. The most common clinical con-
dition was linear fractures (Table 3).

DISCUSSION

Today, applications to the Emergency Service Department
are increasing every day. In 2017, the number of emergency
service applications in our country exceeded 100 million. Im-
portant increases are observed in imaging methods due to
reasons such as a high number of Emergency Service Depart-
ment applications, an increase in the quality of imaging meth-
ods due to technological developments, defensive practices
of consultation with doctors, an inadequate number of health
care staff, social reasons, physical insufficiency of the emer-

Table 3. Clinical features of patients hospitalized in the brain
surgery department
Diagnosis Patient number
Subarachnoid bleeding 18
Linear fractures 26
Collapsing fractures 12
Epidural, subdural hematoma 20
Intraparenchymal hematoma 8
No CBT pathologies were detected 14

CBT: Computerized brain tomography.

Table 4. The criteria showing that the intracranial damage

risk is low

The absence of the following symptoms must be determined
clinically

Changes in the consciousness

Behavioral disorders

Increase in the headache

Speech disorders

Weakness or loss of sense in arms or legs

Continuous vomiting

Expansion in one or both of the pupils and no reaction to light
Epilepticseizures

Significant increase in the swelling in the damage area
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GCS=14 Mental status change or YES
palpable skull fracture
NO
Y
YES

- Hematoma in the occipital, parietal,
temporal scalp
- 25-second loss of consciousness in anamnesis

> Perform CBT

Tomography may be needed in the light of the
following evaluations:
- The experience of the doctor

- Severe trauma mechanism
- Abnormal parental behavior

NO ¢

CBT not recommended

PECARN tomography criteria for patients aged >2 years

Y

- Deterioration in symptoms in the follow-up
in the emergency service department
- Guidance of the parents
- Agebeing <3 months

GCS=14 Changes in mental status or YES
skull base fracture symptoms
NO
Y
YES

Loss of consciousness in the anamnesis
Vomiting

> Perform CBT

Tomography may be needed in the light of the
following evaluations:
- The experience of the doctor

Severe trauma mechanism
Severe headache

NO |

CBT not necessary

- Deterioration in symptoms during follow-up
in the emergency service department
- Guidance of the parents

Figure 1. PECARN tomography criteria for patients aged <2 years.

gency departments, and an increase in abuse cases.

The method that applies the highest radiation levels to the
body is CBT when compared to other imaging methods. An
effective dose is 2-4 mSv when performing CBT. This dose
contains approximately 200 times more radiation than a lung
graphics. Cell proliferation is faster in children, and radiation
poses a greater risk when compared to adults because it
affects the cells that reproduce at a great speed. Although
these facts are known, the rate of using computed tomogra-
phy (CT) is still increasing.?

One of the most common causes of applications to the
Emergency Service Department is head trauma, and it is the
most important cause of mortality and morbidity, especially
in childhood. Falls, traffic accidents, and sports injuries are
the most common causes of head traumas. Melo et al.’! con-
ducted a study and reported that the most frequent cause
of head trauma was falling from high places with 72%. Giizel
et al.l¥ conducted a study and reported that falls were the
most frequent reason with a rate of 49.5%. Isik et al.l’] con-
ducted another study and reported that the causes of head
traumas were simple falls with 70% and traffic accidents
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with 18%. Giirses et al.,l’! on the other hand, reported that
the reasons of head traumas were traffic accidents (46%),
falls (39%), and bicycle accidents (15%). In our study, traffic
accidents were the first (40.6%), and simple falls were the
second (36.4%).

The rate of performing CBT is higher in pediatric patients
than in adult patients. Among the reasons, it is possible to
name the fast deterioration of the clinical symptoms in chil-
dren with TBI, difficult observation, social indications, abuse
cases, and doctors’ desire to avoid taking risks. Recently,
many studies have been conducted to determine the effective
use of CBT in patients with mild head traumas to reduce
the number of CBT as much as possible.”¥! Osmond et al.”
conducted a study with 3,866 children that had a mild head
trauma and reported that 52.8% of these children had CBT,
only 4.1% had brain damage, and 0.6% underwent surgery. In
a study conducted by Atabaki et al.l'” it was reported that
after the CBT was performed in 1,000 children with mild
head trauma, intracranial injury was detected only in 6.5%
of the patients, and only 0.6% of these patients underwent
surgery. In addition, clinical rules must be defined for CBT,
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and these rules must be employed in performing CBT. In
a study conducted by Er et al,!'l a total of 314 pediatric
patients were examined, and it was determined from CBT
results that no surgical interventions were necessary for |9
patients (6%), although pathological CBT results were deter-
mined. In our study, 1,152 (42.9%) of the 2,682 patients who
applied to the Emergency Service Department due to head
trauma were found to have undergone CBT, and 618 (53.6%)
of these were aged <18 years. A total of 280 of these pa-
tients (24.3%) were 0-2 years. A total of 94 patients (8.1%)
were hospitalized, and 68 (5.9%) had abnormal CT findings.
The most frequent clinical finding were linear skull fractures.
It was also determined that 24 patients (2.0%) underwent
surgery. In a study conducted by Lyttle et al., the three cur-
rent algorithms were compared: PECARN, CATCH, and
CHALICE (Children’s Head Injury Algorithm for Prediction
of Important Clinical Events), which were used in clinical de-
cision-making processes for children with mild head trauma
to avoid unnecessary radiation. As a result of the study, the
PECARN algorithm (Fig. I) was found to be more sensitive
than the CATCH and CHALICE algorithms, and PECARN
rules recommended that CBT should be performed.l'Z In
this study, when the patients were re-evaluated by taking the
PECARN criteria as the basis according to physical examina-
tion findings and clinical complaints, it was determined that
98 patients (35%) out of 280 patients under aged <2 years
were found to be followed up without CBT. When the re-
sults of the 338 patients aged 2—18 years were re-evaluated in
respect to the PECARN criteria, it was found that 68 (20%)
patients would be treated without CBT. According to these
results, it is understood that as the age decreases, the CBT
performing reflex also increases.

In a multidisciplinary study that involved 7,035 patients with
head traumas,!'¥] the patients were grouped as low, moderate,
and high-risk based on the intracranial injury levels (Table 4).
According to this classification, CBT was not recommended
for the patients with low risk for intracranial injury; however,
patients with moderate to high risk were recommended to
undergo CBT. In our study, when the 340 patients whose
files could be examined in detail out of the 504 patients who
underwent CBT were evaluated, it was determined that 66
(19.4%) patients had undergone CBT although they were in
the low-risk group for intracranial injury.

When 636 patients who had undergone CBT and whose files
could be examined accurately were examined, it was deter-
mined that in 246 (38.6%) of patients, the most frequent
reason for presenting to the Emergency Service Department
was the head trauma without any symptoms in the patients.
There were no clinical complaints in these patients. The
second most common reason for application to the Emer-
gency Service Department was nausea and vomiting with
146 (22.9%) patients. Only 68 patients (5.9%) patients who
underwent CBT had abnormal CBT findings. The most fre-
quently observed clinical condition were linear fractures.
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Conclusion

CBT is an important imaging method used in children, and it
has been employed more frequently in pediatric patients in
recent years parallel to the developments in the IT technology.
Today, complete adherence to the algorithms related to the
use of CBT leads us away from unnecessary CBT and its long-
term unwanted effects. With this study, it was determined
that the number of CBTs may be reduced by applying the CBT
indications whose reliability was proven in the presence of
minor head traumas in patients admitted to the Emergency
Service Department of our hospital due to head trauma.

Conflict of interest: None declared.
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Minor kafa travmasinda bilgisayarli beyin tomografisi ne kadar gerekli?
Dr. Serhat Yildizhan,! Dr. Mehmet Gazi Boyaci," Dr. Serife Ozding?

Afyonkarahisar Saglik Bilimleri Universitesi Tip Fakiiltesi, Beyin ve Sinir Cerrahisi Anabilim Dali, Afyonkarahisar
2Afyonkarahisar Saglik Bilimleri Universitesi Tip Fakiiltesi, Acil Tip Anabilim Dali, Afyonkarahisar

AMAC: Kafa travmalari tiim yas gruplarinda goriilebilen, saglik ve ekonomi agisindan 6nemli kayiplara neden olabilen bir saglik sorunudur. Calisma-
mizin amaci, acil servise mindr kafa travmasi nedeniyle basvuran ve bilgisayarli beyin tomografisi (BBT) cekilen hastalarda, anormal BBT prevalansini
ve beyin cerrahi klinigine yatis oranlarini degerlendirmektir.

GEREC VE YONTEM: Calismada Afyonkarahisar Saglik Bilimleri Universitesi Tip Fakiiltesi Hastanesi Acil Servisi'ne 01.01.2017-31.12.2017 tarihleri
arasinda kafa travmasi nedeniyle gelen ve BBT gekilen hastalar geriye doniik olarak incelendi. Hastane bilgi sisteminden bu hastalarin elektronik
dosyalarina, BBT lerine ve konsiiltasyon notlarina ulasildi.

BULGULAR: Bir yillik (2017) siire igerisinde acil servise basvuru yapan 43.389 hastaya ulagildi. Inceleme sonucunda 2515 (%5.7) hastaya BBT cekil-
digi saptandi. Bu hastalarin | 152’sinin (%45) bagvuru nedeni travma idi. Travmaya bagli olarak BBT cekilen 618 (%53.6) hastanin |8 yas alti oldugu,
280 (%24.3) hastanin iki yas alti oldugu, 179 (%15.5) hastanin beyin cerrahisi klinigi ile konstilte edildigi ve 94 (%8.1) hastaya yatis verildigi saptandi.
BBT cekilen sadece 68 (%5.9) hastada anormal BT bulgulari saptandi.

TARTISMA: Acil servise minor kafa travmasi ile gelenlerde, daha 6nce tespit edilen ve giivenilirligi kanitlanan BBT gekim endikasyon kriterlerinin
kullanilmasi, dustik riskli hastalarin takip edilmesi, gereksiz BBT gekimlerini ve gekime bagli uzun dénemde gelisebilecek komplikasyonlari azaltabilir.
Anahtar sozclikler: Beyin tomografisi gekim kurallar; bilgisayarli beyin tomografisi; mindr kafa travmasi.
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