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ABSTRACT

Introduction and aim. Computed tomography (CT) is the first imaging modality in the evaluation of
children in case of patients with head injury in pediatric Emergency Departments (EDs). Radiological CT
reports include not only lesions that are the main cause of the child’s complaints but also incidental findings.
The objective of this study is to assess incidental findings observed in children who were admitted to the
ED and had the head CT performed.

Material and methods. This retrospective, cross-sectional study enrolled 644 children under the age of 18,
from 1st January 2021 to 31st June 2021. Each child could have had one or more incidental findings in CT
Results. Among all CT studies, incidental findings were found in 279 out of 644 (43.32%) cases, of which
73 (11.34%) had both lesions detected incidentally and related to the trauma.

Conclusion. Head CT is an incredibly useful tool in the assessment of some head emergencies. However,
evaluation of the prevalence of incidental findings is difficult. Most of them require no specific further
investigation. Pediatricians, who order CTs in children, must be prepared to interpret and communicate
findings to families and introduce treatment in necessary situations.
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Introduction

The pediatric emergency department (ED) is an important place where children of all ages are brought by
self-referral, by emergency medical services or referred from either primary or secondary care. The
assessment of pediatric children in the emergency setting is difficult due to limited history and physical
examination, which often yields findings that overlap with multiple disease entities. Therefore, diagnostic
imaging has a significant role in the evaluation of pediatric patients in the EDs. Computed tomography
(CT) scans are most frequently obtained in the evaluation of children, in whom imaging of the head region
in the EDs is necessary. The indications to perform a CT scan fall under two categories, i.e. post-traumatic
and non-traumatic.® After obtaining a medical history and physical examination, preliminary diagnoses of
patients with non-traumatic reasons that may be an indication for head CT include headache, seizures, fever,
confusion, hematoma, infarct, optic neuritis and arrest.2 The simplicity and accessibility of this imaging
tool have led to its overuse, especially in EDs, where a correct diagnosis must be made quickly.® Although
this imaging method can show lesions, which enable the diagnosis of many diseases, it is also sensitive to
a wide variety of incidental findings that may be previously unknown to the patient or family. This
incidental information can lead to increased patient stress and additional diagnostic testing, whether or not

it is ultimately clinically important.*

Aim
The objective of this study is to assess incidental findings observed in children, who were admitted to the
ED and had the head CT performer and point out how many of these changes can have life-threatening

consequences.

Material and methods

This retrospective, cross-sectional study enrolled 644 pediatric patients who underwent a CT scan of the
head in the Pediatric Emergency Department at the Prof. Antoni Gebala Children’s Hospital of Lublin over
six months from 1st January 2021 to 31st June 2021. All study subjects were children under the age of 18,
referred for a head CT scan from the ED. The children were categorized into four age groups: 0-1, 2-5, 6-
11 and 12-18 years old, who had brain CT with post-traumatic and non-traumatic indications. Patients were
excluded from this study if they had cerebral shunt or their primary complaint lasted more than three days.
The imaging was performed on Siemens Definition AS+ 128 slices without administering an intravenous
contrast agent. The purpose was to examine radiological reports for any notation of incidental findings.
Each child could have had one or more findings. Statistical analysis was performed using Statistica 13.3
(Statsoft, Tulsa, OK, USA).



Results

A total of 644 pediatric patients admitted to the ED, on whom a CT scan of the head was performed, were

included in this study. Of these patients, 364 (56.52%) were male, and 280 (43.48%) were female.

The age of children varied between 0 and 18, and the mean age of patients in the study group was

10.02+4.68. The largest proportion of the study group were children aged 12-18 years old — 243 patients

(37.73%), with an equal proportion of middle childhood (36.96%). More information about the study group

is provided in Table 1 and Table 2.

Table 1. Characteristics of study group

Sex Mean+SD Median (Min; Max) n %
Female 9.90+4.72 9.91 (0-17) 280 43.48
Age (years)
Male 10.19+4.64 10.24 (0-17) 364 56.52
Total 10.02+4.68 9.96 (0-17) 644 100
Table 2. Study group by the age groups
Age group n %
Toddlers and infants (0-2 years old) 18 2.80
Early childhood (2-5 years old) 145 22,51
Middle childhood (6-11 years old) 238 36.96
Early adolescence (12-18 years old) 243 37.73
Total 644 100

Of all patients, in 318 (49.38%), any lesions in CT of the head were not found, whether incidental or

associated with trauma findings. 206 (31.99%) pediatric patients had incidental findings, and 73 (11.34%)

had both lesions found incidentally and related to the trauma (Table 3).



Table 3. Head computed tomography scan findings in children treated in the Emergency Department

n %
Incidental findings 206 31.99
Trauma caused findings 47 7.30
Incidental + trauma caused findings 73 11.33
Normal 318 49.38

From the total of 279 children with incidental findings in brain CT, 215 (77.06%) had only one lesion, and
in 64 (22.94%) patients, two or more findings were found. In all radiologist reports included in this study,
there were documented 359 lesions, the largest group being intracranial calcifications, with a total number
of 126 (35.10%). The frequency of incidental findings in brain CT is shown in Table 4.

Table 4. Frequency of incidental findings

n %
Intracranial calcifications 126 35.10
Skull base pneumatization 40 11.14
Sinus opacification 96 26.74
Cyst 31 8.63
Adenoidal hypertrophy 3 0.84
Ventricular abnormality 13 3.62
Tumor/mass 2 0.56
Cerebellar tonsillar ectopia 3 0.84
Extraaxial fluid 5 1.39

Other 40 11.14




Discussion

Unenhanced head CT is the most common of all requested CTs in ED, accounting for 70-80%, according
to Wang et al.> It is a very useful tool in the assessment of pediatric patients to establish a particular
diagnosis. However, despite much useful information, this imaging method provides us with, incidental
findings are often presented in radiological reports. These findings are usually unrelated to the principal
complaint and may not be pertinent to the immediate care of the patient.®

Our study demonstrates the prevalence of incidental findings on cranial CT in patients in whom a scan of
the head in the ED was done. In this study, 43.32% of children had incidental findings identified. In 73
(11.33%) cases, incidental findings were accompanied by lesions related to the trauma. Cranial CT-based
studies reported prevalences that range from as low as 1% to as high as 19%. However, these studies pay
particular attention to doing a follow-up examination.*’® There were also studies where the prevalence of
incidental findings reached 85.1%, but the majority of them were innocuous and trivial.> Most of the
research pertaining to incidental findings on cranial CT concentrate on the adult population, while pediatric
studies represent a significant minority.

The most commonly found incidental lesion in radiological reports in the pediatric ED in our study is
intracranial calcification (35.1%; 126/359 lesions). Ogbole et al. also identified calcifications as the most
common, with a frequency of 67.7%. However, the study’s group age varied between a few days of life to
95 years.® CT is a very sensitive method for depicting intracranial calcifications. In general, in conventional
nonenhanced CT, any lesion with a density larger than 100 Hounsfield units is classified as calcification.®°
They are physiological and mostly found in choroid plexus or pineal gland.'!*?

In studies in which only patients under the age of 18 were included, Rogers et al. pointed out that sinonasal
abnormalities (19%) are the most common, and Ortega et al. and also Ghimire et al. reported sinus
opacification (83.9% and 43.9%) as the most common in the pediatric population.**3* In our study, sinus
opacification was noted in the second place (26.74%; 96/359).

The further clinical examination of pediatric patients with incidental findings has not been widely studied
in our research. However, it is clear that lesions, such as a suspicious potentially cancerous mass, can have
potentially serious consequences for patients and are an indication to extend the diagnosis. In our study,
there were only 2 (0.56%) lesions, which should increase oncological awareness. Rogers et al. observed 12
(2.17%) cases of mass in CT that required follow-up examination.* With the development of technology
and increased availability of neuroimaging, the incidence of incidentally detected brain tumors is increasing
among children.6

Communicating incidental findings to the families of pediatric patients has been a topic of many studies.”
¥ Incidental findings still remain a challenge in terms of ethics and management in case of prospective

study participants. Vast number of patients with incidental findings will not require treatment, but it is



crucial to provide an appropriate follow-up.22 In our study we point out that incidental findings are

common so proper communicating them to the patients and their families is necessary.

Conclusion

Evaluation of the true prevalence of incidental findings in an ED setting is difficult. However, most of them
are benign and require no specific follow-up. Pediatricians in the EDs who order CTs in children must be
prepared to interpret and communicate findings to families and introduce treatment in necessary situations.

It is important to balance the ethical and medical implications of this unexpected information.
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