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Computed tomography in emergency department in 
patients with headache without focal 

neurological abnormalities

ABSTRACT
Introduction. Headache is a common reason for presentation in emergency department (ED). The aim of this re-
search was to determine the incidence of positive computed tomography (CT) fi ndings in patients with headache 
without focal neurological abnormalities in ED.
Material and methods. The results of the native CT scans in ED were retrospectively analyzed. Exclusion criteria 
included: focal neurological abnormalities, previous head trauma, underlying malignancy, brain metastasis, previous 
brain operation, dizziness, fever, nausea, vomiting, coagulopathy. As a clinically signifi cant fi nding we took into ac-
count tumours, hemorrhage and acute ischemic lesion. 108 patients met these criteria. The age range was from 18 
to 87 years, with mean of 49.5 years, 63% of the patients were female and 37% were male.
Results. Normal CT fi ndings were found in 82 patients (75.9%). 26 patients (24.1%) had pathological fi ndings, out of 
that number 17 (15.7%) fi ndings were clinically irrelevant and 9 (8.3%) were clinically signifi cant. Out of the 9 clinical-
ly signifi cant fi ndings, tumor process was found in 5 (4.6%) patients, hemorrhage was found in 3 (2.8%) patients and 
ischemic lesion was found in 1 (0.9%) patient. In two patients with hemorrhage a subarachnoid hemorrhage was 
found, with an incidence of 1.8%. All of the 9 clinically signifi cant fi ndings were further evaluated by MR and/or CT 
angiography and in 2 cases there was a change in initial CT diagnosis but without any change in the category of 
outcome. 
Conclusions. Our research revealed 8.3% of clinically signifi cant emergency examinations in patients with head-
ache without focal neurological abnormnalities.
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INTRODUCTION

Headache is a common symptom and a common 
reason for presentation in emergency department 
(ED). Patients with headache constitute about 1-4% 
of emergency department visits (1,2). Most of the 
headaches seen in clinical practice are primary 
headaches, but the possibility of an underlying sec-
ondary aetiology requires further diagnostic proce-
dures. Primary headaches include tension-type 
headache, migraine and trigeminal autonomic 
cephalalgias. Secondary headaches are classifi ed 
according to the underlying cause and they can be 

caused by trauma, vascular disorders, infections, 
medications, homeostasis disorders, disorders in 
cerebrospinal fl uid fl ow etc. Main reason for per-
forming a computed tomography (CT) scan is a de-
tection of potentially treatable lesion, such as tumor 
or vascular malformation. The prevalence of chron-
ic daily headache among adults worldwide is 4% 
(3-5). Since the headaches are the reason for often 
ED visits, performing a CT scan has become ex-
tremely frequent. In the past two decades, number 
of the CT scans performed in the ED has increased 
by 600% (6). This increase leads to a higher expo-
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sure to the medical ionising radiation of the popula-
tion (7), as well as the fi nancial burden for the 
health system. Studies have found that diagnostic 
procedures, such as CT and magnetic resonance 
(MR), have small contribution in the evaluation of 
headaches, especially chronic headaches, without 
neurological abnormalities or history of the previ-
ous head trauma (8-11). High pressure is set on a 
clinician in the ED, from a worried patient, patients 
family and from legal aspect as well, so the CT 
scan is often performed without a valid indication 
(12). The aim of this research is to determine the 
incidence of the positive CT fi ndings in the ED in 
patients with headache, without focal neurlogical 
abnormalities. 

MATERIAL AND METHODS

The results of the native CT scans of the head 
performed in the emergency department (ED) of 
the Clinical Hospital Sveti Duh in Zagreb from 
January 2016 till September 2017 were retrospec-
tively analyzed. Patients were older than 18 and 
younger than 87, and they presented to the ED be-
cause of the headache. We took into the considera-
tion reports made by the selfsame radiologist and 
patients examined by residents of neurology or 
neurology specialists. Exclusion criteria were: fo-
cal neurological abnormality, previous head trau-
ma, underlying malignancy, brain metastases, pre-
vious brain operation, dizzines, fever, nausea, 
vomiting, coagulopathy. Focal neurological abnor-
malities include impairments of the nerve, spinal 
cord or brain that affects a specifi c region of the 
body. CT scan reports were divided into three cate-
gories: R0 – completely normal fi nding, R1 – posi-
tive fi nding but clinically insignifi cant, R3 – posi-
tive fi nding but clinically signifi cant. As clinically 
signifi cant fi nding, tumor, hemorrhage and ischem-
ic lesion were taken into the consideration. All of 
the R2 reports were further evaluated by MR scan 
and/or CT angiography. Doctors requiring a CT 
scan were divided into two groups: S0 – resident of 
neurology, S1 – neurology specialist. For statistical 
analysis, MedCalc (MedCalc Software, Ostend, 
Belgium) was used. Results were shown with de-
scriptive statistics. Normality of the distribution of 
numeric variables was tested with Kolgomor-

ov-Smirnov test. Fisher’s exact test was used for 
comparison of category variables differences. The 
results were considered statisticaly signifi cant at 
p<0.05. The local ethics committee approved the 
study. 

RESULTS

After data analysis, 108 patients fulfi lled the set 
criteria, present headache, without focal neurologi-
cal abnormalities, recent head trauma or other 
symptoms. Out of 108 patients with median age of 
49.5 (18-87) years old, 68 (63%) were women with 
median age of 52 (18-85) years old and 40 (47%) of 
them were men with median age of 44.5 (18-87). 
Classifi cation of the CT scan reports according to 
its results is shown in Table 1 and according to the 
doctor requiring a CT scan in Table 2. According to 
the CT scan reports, there was no statistically sig-
nifi cant difference between males and females in 
all three categories, R0 (p=0.819), R1 (p=0.278) 
and R2 (p=0.286). According to the doctor requir-
ing a CT scan, there was no statistically signifi cant 
difference between residents of neurology and neu-
ology specialists in all theree categories, R0 
(p=0.651), R1 (p=1.00) and R2 (p=0.728). Positive 
fi ndings but clinically insignifi cant are shown in 
Table 3 and positive fi ndings but clinically signifi -
cant depending on doctor requiring a CD scan in 
Table 4. In fi ve patients diagnosed with tumor, MR 
showed expansive tumor of the cerebrum in two 
cases, pituitary tumor in one case, pituitary apo-
plexy in one case and arteriovenous malformation 
in one case. In three patients diagnosed with hem-
orrhage, CT angiography and MR showed suba-
rachnoidal hemorrhage in two cases and one case 
of arteriovenous malformation bleed. In case of one 
patient with ischemic lesion fi nding was confi rmed 
with MR scan. Additional evaluation of nine clini-
cally signifi cant fi ndings showed change of initial 
diagnosis in two cases, but signifi cance of the fi nd-
ing remained the same. 

TABLE 1. CT scan reports according to the results
CT examinati on 
results

Male
N = 40

Female
N = 68

All pati ents
N = 108

RO 31; 28.7% 51; 47.2% 82; 75.9%
R1 4; 3.7% 13; 12% 17; 15.7%
R2 5; 4.6% 4; 3.7% 9; 8.3%
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TABLE 2. CT scan reports according to the doctor 
requiring a CT scan. S0 – resident of neurology, 
S1 – neurology specialist.
Doctor R0 R1 R2 All pati ents
S0 45; 54.9% 10; 56.5% 6; 66.7% 61; 56.5%
S1 37; 45.1% 7; 43.5% 3; 33.3% 47; 43.5%

TABLE 3. Positive fi ndings but clinically insignifi cant (R1)
Diagnosis N (%)
Microvascular changes and lacunas 8 (47.1%) 
Parenhimal calcif ca� on 4 (23.5%)
Sinus changes 4 (23.5%)
Asymmetry of the ventricular system 1 (5.9%)

TABLE 4. Positive fi ndings but clinically signifi cant 
deppending on the doctor requiring a CT scan 
R2 S0

N = 6
S1

N = 3
All pati ents R2

N = 9 (8.3%)
tumor 3 2 5 (3.7%)
hemorrhage 2 1 3 (3.7%)
ischaemia 1 0 1 (0.9%)

DISCUSSION

Headache is a common symptom in medical 
practice and a common reason for presentation in 
ED. Diagnostic evaluation of headaches with CT 
scan remains a controversisal, there are many stud-
ies that have confuted the importance of CT scan in 
headaches without focal neurological abnormali-
ties and without recent head trauma (8,10,13,14). 
According to some studies diagnostic imaging 
should only be a consideration when a secondary 
headache is suspected (15). In certain studies (16-
22) signifi cant difference was found in the diagnos-
tic imaging reports interpretation between emer-
gency medical doctors, residents of radiology and 
radiology specialists so we took into the considera-
tion reports made by the selfsame radiologist. Pre-
vious studies in diagnostic of clinically signifi cant 
fi ndings in CT scans of head in patients with head-
ache but without recent head trauma have various 
results. Jordan et al (8) showed 1.02% of clinically 
signifi cant fi ndings, CT imaging was performed 
with CT scanner of older generation, and the study 
included patients with fever, all of which had an 
impact on lowering of incidence of clinically sig-
nifi cant fi ndings. Demaerel et al (23) showed 3%, 
and Quon et al (24) showed 2.2% of clinically sig-
nifi cant fi ndings. Analysing the incidence of clini-
cally signifi cant fi ndings in this study, screending 
methods should be taken into the account, consid-
ering that all of the patients were examined by res-

idents of neurology or neurology specialist unlike 
in other studies where CT scan was required by 
emergency medical doctors, general practitioner, 
internal medicine specialists and other. Ang et al 
(25) found 8% clinically signifi cant fi ndings what 
is similair to our results, while Harris et al (26) 
found 11% of abnormal CT scan fi ndings without 
differentitation between clinically insignifi cant and 
signifi cant fi ndings. Bent et al (27) found 10.2% of 
clinically signifi cant fi ndings, but patients with fo-
cal neurological abnormalities were taken into the 
account. In this study we found that there is no sta-
tistically signifi cant difference between residents of 
neurology and neurology specialists, according to 
that we can conclude that competences of residents 
of neurology and abidance of clinical guidelines 
provide screening of patients compatible to that of 
neurology specialists. One of the causes of second-
ary headache is subarachnoidal hemorrhage (SAH), 
which is a life-threatening condition. CT scan is a 
method of choice in diagnosing SAH (28). In this 
study incidence of SAH is 1.8%, while Morgan-
stern et al (29) published a prospective study with 
incidence of SAH in patients with headache pre-
senting in ED 4%, but we should take into the ac-
count that the patients with focal neurological ab-
normalities were excluded in our study. Further 
evaluation of clinically signifi cant fi ndings with 
MR scan or CT angiography showed change in di-
agnosis in two cases , but both of the fi ndings re-
mained clinically signifi cant, that is there was no 
change in category. Quon et al (24) published a 
change in category in 4.9%, but in that study mean 
time of further evaluation was 147 days, with max-
imum of 584 days, wich leaves a possibility that 
part of the fi ndings were re-categorized because of 
the de novo lesions in patients, while in our study 
all of the patients were further evaluated within the 
24 hours of the initial CT scan. 

CONCLUSIONS 

Native CT scan is a useful diagnostic tool. In 
this research was found that 8.3% of performed CT 
scans in patients with headache but without focal 
neurological abnormality or previous head trauma 
had clinically signifi cant fi ndings. We consider that 
8.3% of clinically signifi cant fi ndings is not negli-
gible, mainly due to the clinical neurological exam-
ination preceding the computed tomography. 
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