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ABSTRACT 
Background: Headache is a common and disabling symptom with a high prevalence in the population. It is also among 
the most prevalent complaints in patients presenting to the emergency department. In this study, we correlated role of CT 
scan in the etiology of various types of Headache. CT scan play extremely crucial role in the etiology of Headache. 
Sometimes the headache of a small proporation of patients results from serious intracranial disorders such as tumors or 
intracranial hemorrhage. Materials and Methods: A retrospective study was conducted among 201 patients of headache, 
soft tissue window and bone algorithms with wide window settings was studied to visualize any positive results for  
headaches and the gathered Data was analyzed using Statistical Package for the Social Science (SPSS) software. Results: 

The typical age for headache cases underwent to CT scan was the age above 60 years old which constituted (24%) of total 
cases. The most common associated symptom of headache underwent to CT scan is dizziness which constituted 52% of total 
cases. 131 out of 201 cases are associated with normal CT scan appearance (65.17) and 70 out of 201 cases are 
associated with abnormal CT scan appearance (34.83%). The most common positive findings are brain involutional 
changes where 25 (12.5%) of cases had brain involutional changes followed by ischemia by 18 (9%) of cases. Age groups 
are significantly correlated with CT findings (P value < 0.05). The majority of CT abnormal findings were found in the age 
group above 60 years old. Conclusion: The majority of CT abnormal findings were found in the age group above 60 years 
old taking into consideration most of the positive findings may be considered normal for age. CT scan for headache cases is 

a useful screening modality either to identify or rule out structural abnormalities. 
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INTRODUCTION 

Headache is a common and disabling symptom with a 

high prevalence in the population.1 There is a huge 

awareness in a lot of countries that headache 

constitutes a major public health problem. About 90% 

of individuals have at least one episode of headache 
each year and severe headache is reported to happen at 

least 1 annually in 40 % of the population.2 

Population-based estimates suggest that roughly 4% of 

adults have daily or near-daily headache.3,4 The most 

important approaches for diagnosing and determining 

the headache type are neurological examinations and 

obtaining a detailed history of the patient’s 

symptoms.5 However, in this study, we correlated role 

of CT scan in the etiology of various types of 

Headache. CT scan play extremely crucial role in the 

etiology of Headache. Sometimes the headache of a 

small proportions of patients results from serious 
intracranial disorders such as tumors or intracranial 

hemorrhage. These must be accurately diagnosed 

without exposing the many patients who have a 

benign headache to expensive and possibly harmful 

over-investigation. In clinical practice using the red 

flags of headache is accepted in requesting a CT scan 

for looking about secondary headache.6,7 The red flags 

signs and symptoms include headache in a patient 
over 50 years old, headache associated vomiting, 

changes in behavior, conscious level, headache with 

seizure, new-onset neurological deficit, headache 

precipitated by coughing, sneezing or exercise, 

associated with visual disturbance, or jaw 

claudication, immunosuppressed or history of 

malignancy, atypical aura, headache with signs and 

symptoms of glaucoma, headache associated with 

signs of systemic illness e.g. neck rigidity, rash, fever, 

and headache after head injury .8 CT scan is 

responsible for 40% of total medical diagnostic 

radiation.9 So, the use of CT imaging has to be 
balanced against the radiation dose. The comparison 

between the negative and positive results were 
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documented in this study. headache can be secondary 

such as stroke, head and/or neck trauma, brain 

tumor, cranial cervical vascular illnesses, subdural 

hematoma (SDH), abscess or hydrocephalus, etc.10 

and these can be diagnosed by using a CT scan 
because the CT scan is sensitive and specific for the 

detection of intracranial diseases.11-14 The international 

guideline published in 2013 reported brain imaging to 

be useful for patients aged >50 years with new-onset 

headaches .15 

This study aims to study and correlate the role of CT 

scan in the etiology of headache. 

 

MATERIALS AND METHOD 

Present retrospective study was conducted at our 

research centre among 201 patients presenting with 

headaches in departments of radiology were examined 
by advanced GE’s Revolution ACTs Expert Edition 32 

Slice CT Scanner. Simple random sampling technique 

was used for sample collection from 2023 to 2024.  

Soft tissue window and Bone algorithms with wide 

window settings was studied to visualize any positive 

results for headaches. In each patient, Variables such 

as patient age and gender, principal presenting 

complaints, etiology of headache, and findings of the 

Radiologists, were documented. All the data gathered 

and analyzed using Statistical Package for the Social 

Science (SPSS) software. 
 

RESULTS 

Table 1 show out of 201 cases included in this study 

86 (42.8%) were male while females constituted 115 

(57.2%) showing female preponderance in headache 

cases underwent to CT scan. Figure 1 showed the 

typical age for headache cases underwent to CT scan 

according to this study was the age above 60 years old 

which constituted (24%) of cases followed by age 

between 41 to 50 years old which constituted (21.5%) 

of cases and other age groups are shown in Figure 

below. Table 2 show the distribution of different 
associated symptoms is shown, where the most 

common associated symptom of headache underwent 

to CT scan is dizziness which constituted 52% of total 

cases followed by vomiting and numbness each one 

separately which constituted 9.5%, blurred vision 9%, 

high blood pressure 7%, weakness 4% and loss of 

consciousness 3.5% and other associated symptoms as 

shown in table. Table 3 show 131 out of 201 cases are 
associated with normal CT scan appearance (65.17%) 

and 70 out of 201 cases are associated with abnormal 

CT scan appearance (34.83%). Table 4 show 

Distribution of the positive findings in headache cases 

underwent to CT scan is shown, where 25 (12.5%) of 

cases had brain involutional changes followed by 

ischemia by 18 (9%) of cases then arteriolosclerotic 

leucoencephalopathy which constituted 12 (6%) of 

total cases, infarction constituted 11 (5.5%), sinusitis 

10 (5%) and basal ganglia calcification 4 (2%) and 

other positive findings as shown in table. Table 5 

show Distribution of the CT scan result for the 
gender group, shows 52 CT negative finding and 33 

CT positive findings in male while shows 79 CT 

negative findings and 36 CT positive findings in 

female, Consequently the null hypothesis can't be 

rejected, in another way, there is no significant 

relationship between CT findings and gender (P value 

> 0.05). Table 6 show the relationship between CT 

scan findings and age group, the result shows 31 CT 

scan positive and 17 CT scan negative in the age 

group above 60 years old, 12 positive findings and 19 

negative findings in the age group between 51 to 60 
years old, 12 positive findings and 31 negative 

findings in the age group between 41 to 50, 6 positive 

findings and 23 negative findings in the age group 

between 31 to 40, 5 positive findings and 29 negative 

findings in the age group between 21 to 30, 3 positive 

findings and 12 negative findings in the age group 

between 10 to 20, Consequently the null hypothesis 

will be rejected, in another way, there is a significant 

relationship between CT findings and age groups (P 

value < 0.05). 

Table 1: Gender wise distribution of study subjects 

Gender Frequency 

Males 86(42.8%) 

Females 115(57.2%) 

 

 
Figure 1: Age group wise distribution of study subjects  
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Table 2: Distribution of associated symptoms 

Symptoms Frequency Percentage 

Dizziness 105 52% 

Vomiting 19 9.5% 

High blood pressure 14 7% 

Numbness 19 9.5% 

Blurred vision 18 9% 

Loss of consciousness 7 3.5% 

Convulsion 2 1% 

Photophobia 2 1% 

Slurred speech 3 1.5% 

Nausea 4 2% 

Weakness 8 4% 

 

Table 3: Distribution of CT findings 

CT findings frequency percentage 

Normal CT 131 65.17% 

Abnormal CT 70 34.83% 

total 201 100% 

 

Table 4: distribution of CT positive findings 

 

Table 5: Shows the relationship between CT scan results and gender group 

CT findings Gender Frequency Percentage 

 Male Female   

Negative 52 79 131 65.17% 

Positive 34 36 70 34.83% 

Total 86 115 201 100% 

 P value = 0.271   

 

 

 

Positive findings Frequency Percentages of total positive findings Percentages of total  cases 

Sinusitis 10 10% 5% 

Infarction 11 10.6% 5.5% 

Ischemia 18 17.3% 9.0% 

Cyst 3 2.9% 1.5% 

Encephalomalacia 1 0.9% 0.5% 

Vitreous Hemorrhage 1 0.9% 0.5% 

Brain Involutional changes 28 24% 14.0% 

Arteriolosclerotic 

leucoencephalopathy 

12 11.5% 6% 

Subarachnoid hemorrhage 2 1.9% 1% 

(SAH)    

Enlarged Sella Turcica 1 0.9% 0.5% 

Vein Calcification 1 0.9% 0.5% 

Subdural hemorrhage (SDH) 1 0.9% 0.5% 

Cerebral Small Vessel Disease 2 1.9% 1% 

Maxillary Polyp 1 0.9% 0.5% 

Basal Ganglia Calcification 4 3.8% 2% 

Mega Cisterna Magna 1 0.9% 0.5% 

Concha Bullosa 1 0.9% 0.5% 

Hydrocephalus 2 1.9% 1% 

Intracerebral bleed 1 0.9% 0.5% 

Partial Empty Sella 2 1.9% 1% 

Intraventricular Hemorrhage (IVH) 1 0.9% 0.5% 

Asymmetry of Frontal Horn 1 0.9% 0.5% 

Total positive findings 105 100%  
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Table 6: Shows the relationship between CT scan results and age group 

Age groups CT findings 

 Positive Negative Frequency Percentage 

10 - 20 3 12 15 7.5% 

21 - 30 5 29 34 17% 

31 - 40 6 23 29 14.5% 

41 - 50 12 31 43 21.5% 

51 - 60 12 19 31 15.5% 

Above 60 32 17 49 24.5% 

Total 70 131 201 100 % 

P value = 0.001 

 

DISCUSSION 

In the present study of 201 headache  cases that 

underwent CT scans revealed a female 

preponderance, with 57.2% of cases being female. 
The typical age group for headache cases was above 

60 years old, accounting for 24% of cases, followed 

by the 41-50 year old age group, which made up 

21.5% of cases. In terms of associated symptoms, 

dizziness was the most common, occurring in 52% of 

cases, followed by vomiting, numbness, blurred 

vision, high blood pressure, weakness, and loss of 

consciousness. The CT scan results showed that 

65.17% of cases had normal appearances, while 

34.83% had abnormal appearances. The most 

common positive findings were brain involutional 
changes, ischemia, and arteriolosclerotic 

leucoencephalopathy, occurring in 12.5%, 9%, and 

6% of cases, respectively. The study found no 

significant relationship between CT findings and 

gender, but did find a significant relationship between 

CT findings and age groups, with older age groups 

having more positive CT findings. Overall, the study 

suggests that headache cases undergoing CT scans are 

more common in females, particularly in older age 

groups, and are often associated with dizziness and 

brain involutional changes. 

Although the majority of patients who present with 
chronic or recurrent headache in OPD of any general 

practitioner or hospital without any neurological 

deficit, many of them use to undergo neuroimaging 

with CT or MR imaging to exclude any serious 

intracranial pathology.16 Previous studies have 

demonstrated that CT is of extremely low yield in 

patients who undergo imaging for chronic headache 

without neurologic abnormality17 Our study shows 

34.83% abnormal scans out of all the cases who 

underwent CT scans for headache. According to our 

study, there is no significant relationship between 
gender group and CT results, So, the gender group 

can't be taken into consideration in requesting a CT 

scan for a patient with headache. And this result is 

similar to study conducted by Rawal S.18 When 

comparing an MRI with a CT scan in the evaluation of 

patients with headaches, the MRI is not a first line 

imaging technique for the evaluation of patients who 

presented with chronic or recurrent headaches with 

normal neurological signs. One study was conducted 

at Gunma University Hospital of Japan, to evaluate 

the efficiency of MRI in the diagnosis of an 

abnormality in patients suffering headaches without 

any neural deficit, out of a total of 306 patients, 169 

patients (55.2%) had no abnormality in the CT/MRI 
scan, 135 patients (44.1%) had a minor associated 

abnormality while only two patients (0.7%) have 

intracranial pathology which may be the cause of 

headache.19 In this study, the rate of detection of 

positive CT findings in terms of frequency was 

noticed highest in the age group above 60 years old 

with abnormality found in 31 out of 48 cases, and this 

result similar to several studies. one study conducted 

from 2013 to 2014 shown abnormal CT findings were 

detected highest in age group >60 years old[.18 One 

study conducted by Khan CE over three years similar 
to this study where the rate of detection of positive CT 

findings was higher in the older age group compared 

to younger.20 Another study conducted by Carrera GF 

presented increasing age to be strongly related to 

positive CT findings in patients with a history of 

chronic headaches.21 In this study showed 131 out of 

201 cases are associated with normal CT scan 

appearance (65.17%) and 70 out of 201 cases are 

associated with abnormal CT scan appearance 

(34.83%), obviously, this study shows negative CT 

scan preponderance in headache cases underwent to 

CT scan, and this result is similar to study was 
conducted at Chitwan medical college 22,23 In our 

retrospective study, findings were similar to the 

studies done in past. Still studies with larger sample 

size and for longer period is required. 

Thus, physicians who evaluate patients with headache 

in the outpatient setting frequently face the question of 

whether or not it is necessary to perform a 

neuroimaging test to confirm or rule out a secondary 

pathology. Neuroimaging is usually normal in a very 

high percentage of cases in patients with headache 

(relevant alterations between 0.5 and 3% of patients, 
depending on the previous studies consulted).In some 

cases in which alterations are observed, the 

pathophysiological relationship of the findings with 

the appearance of headache is uncertain or null .24-26 

Various studies have been conducted in different 

regions of the world at different times to assess the 

utility of CT and neuroimaging techniques in patients 

with headaches27-28 However, the secondary causes 

constitute only about 10% of patients with headache.29 

For example, a brain tumor is secondary cause of the 
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headache and constitutes less than 0.1% of lifetime 

prevalence of headache.30 The international guideline 

published in 2013 reported brain imaging to be useful 

for patients aged >50 years with new-onset 

headaches.15 And this recommendation is matching to 
our study where our study indicates that the age 

groups are significantly correlated with CT findings 

(P-value < 0.05) in table 6, Consequently, the age 

group can be taken into consideration in requesting a 

CT scan for patients with headache. 

 

CONCLUSION 

Our study found that Age groups are significantly 

correlated with CT findings. Consequently, age 

groups can be taken into consideration in requesting a 

CT scan for patients with headache. Majority of CT 

abnormal findings were found in the age group above 
60 years old. Gender group is not correlated with CT 

findings. Majority of results for patients with headache 

underwent to CT scan is negative. There is no 

relationship between CT results and headache 

associated symptoms. CT scan for headache cases is a 

useful screening modality either to identify or rule out 

structural abnormalities. large studies with a large 

number of samples and longer periods is required. 

Limitations of presented study was limited sample 

volume and lesser time period. So, large studies 

with a large number of samples and longer periods 
may be necessary to support our present study. 
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