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Abstract  
Background: There is a lack of research on imaging findings of acute headaches in Ethiopia. Most available 
studies for cross-reference are conducted in developed countries and do not consider clinical and epidemiologic 
factors unique to developing countries. This study aims to identify the most common radiologic findings in patients 
presenting with acute headaches and examine their relationship with sociodemographic and clinical variables in 
an Ethiopian context. 
Methodology: A cross-sectional study was adopted in this study. The brain MRI reports and files of 497 patients 
who were referred for the evaluation of acute headache (less than or equal to one-month duration) to Wudassie 
Diagnostic Center in Addis Ababa, Ethiopia, from January 2016 to September 2018 were analyzed. The demo-
graphic variables and the clinical data of the patients were correlated to the imaging findings. Data analysis was 
done using IBM SPSS Statistics for Windows Version 20.0. 
Results: 60.6% of the patients referred for the evaluation of acute headache had abnormal MRI findings. Non-
specific white matter lesions (which neither explain the reason for acute headache nor alter patient outcome and 
management) were the most frequently observed radiologic diagnosis (16%), followed by neoplasms (11.1%) and 
infections (7.7%). Tuberculoma was the most frequently diagnosed infectious cause. The majority of patients with 
comorbid illnesses (hypertension and HIV) had abnormal imaging findings. Age had a weak but significant posi-
tive correlation with abnormal imaging findings. 
Conclusion: The findings suggest that acute headaches are frequently associated with significant underlying 
pathologies, particularly in older patients and those with comorbidities such as HIV or hypertension. The promi-
nence of tuberculoma among infectious causes reflects the influence of local epidemiological factors. These results 
highlight the importance of targeted imaging protocols to enhance diagnostic accuracy and optimize patient man-
agement in resource-limited healthcare settings. 
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Introduction  
Headache disorders are among the most prevalent 
and disabling conditions worldwide. According to 
the World Health Organization (WHO), approxi-
mately 40% of the global population, or 3.1 bil-
lion people, were affected by headache disorders 
in 2021, with a higher prevalence in females com-
pared to males [1]. Acute headache is a prevalent 
reason for emergency department (ED) visits, 
accounting for approximately 2.2% of all ED vis-
its in the United States, with an estimated 2.1 mil-
lion visits annually [2]. 

 
It is often challenging for physicians to determine 
which patients presenting with acute headaches 
(lasting one month or less) are candidates for neu-
roimaging. Certain red flag signs and symptoms 
identified during the history and physical examina-
tion, as well as specific types of headaches, are asso-
ciated with serious intracranial pathology and there-
fore indicate the need for emergency neuroimaging. 
These red flags include sudden severe headache de-
scribed by the patient as the “worst headache of my 

                    https://dx.doi.org/10.4314/emj.v63i1.6 
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life,” headache triggered by cough, exertion, or sex-
ual intercourse, and headache accompanied by a 
change in mental status, loss of consciousness, or 
focal neurologic signs [2-4]. Additionally, new-
onset headaches in patients diagnosed with cancer 
or HIV pose an increased risk of an intracranial le-
sion or infection [4,5].  
 
Neuroimaging plays a pivotal role in evaluating 
acute headache. Common radiologic findings in-
clude subarachnoid hemorrhage, identifiable on non
-contrast CT as hyperdense areas in the basal cis-
terns or sulci [6,7]. Intracranial masses, such as met-
astatic lesions, are frequently detected in cancer 
patients and visualized on contrast-enhanced MRI 
as enhancing lesions with surrounding edema [8,9]. 
Sinusitis with intracranial complications, such as 
abscess or thrombosis, is seen as sinus opacification 
on CT or diffusion restriction and contrast enhance-
ment on MRI [10,11]. Cerebral venous sinus throm-
bosis, a cause of acute headache commonly found in 
young females or postpartum patients, appears on 
MRI with MR venography as an absence of normal 
venous flow [11]. Other findings include white mat-
ter changes associated with demyelinating diseases, 
such as multiple sclerosis, which manifest as hyper-
intense lesions on T2-weighted MRI [11,12]. These 
findings emphasize the importance of correlating 
clinical presentations with imaging results to im-
prove diagnostic accuracy and patient outcomes. 
 
The choice of imaging modality depends on clinical 
suspicion. The first-line imaging modality usually 
ordered for patients presenting with acute headaches 
is non-contrast CT, which can detect hemorrhage, 
ischemic changes, or edema [13]. However, post-
contrast or non-contrast MRI is appropriate as first-
line imaging in many conditions, such as new-onset 
headache with papilledema, cancer, or in immuno-
compromised patients presenting with new head-
ache suspected of encephalitis, and sinonasal infec-
tion with feared intracranial complications [3,14]. 
Thunderclap headache, characterized by severe pain 
peaking within 60 seconds of onset, is particularly 
concerning for neurovascular disorders such as sub-
arachnoid hemorrhage, ruptured aneurysm, or re-
versible cerebral vasoconstriction syndrome [5]. Up 
to 8% of patients reporting thunderclap headaches 
are found to have subarachnoid hemorrhage [14,15]. 
 
This study was undertaken to identify the most com-
mon radiologic findings in patients presenting with 
acute headaches and examine their relationship with 
sociodemographic and clinical variables. Given that 
most studies on this topic are conducted in devel-
oped countries, this research offers a critical per-
spective on the unique epidemiological and clinical 
factors influencing imaging outcomes in a develop-
ing country setting. Moreover, there is a significant 
gap in MRI-based studies focusing on acute head-

aches, highlighting the importance of this study in 
evaluating the utility, specificity, and sensitivity of 
MRI in diagnosing the causes of acute headaches. 
By addressing these gaps, this study aims to en-
hance our understanding of the diagnostic challeng-
es and improve patient management in similar 
healthcare contexts. 
 
Materials and Methods 
Study Design and Setting 
This cross-sectional study was conducted at Wudas-
sie Diagnostic Center in Addis Ababa, Ethiopia. The 
study analyzed head MRI records collected from 
September 2016 to January 2018, using one MRI and 
two CT machines available for imaging services. 
 
Sample Size 
The sample size was estimated using Daniel's formu-
la: 

 
where: 

n = required sample size 
Z = 1.96 (standard score cor responding to a 

95% confidence interval) 
P = 0.50 (assumed prevalence) 
d = 0.05 (margin of er ror ) 

Substituting these values: n = 384 
 
The calculated sample size was 384. However, to 
enhance the study's precision, all 497 eligible patients 
who met the inclusion criteria during the study period 
were included in the analysis. 
 
Sampling Procedure 
Data collection was conducted using a consecutive 
sampling method. A structured questionnaire was 
used to record demographic information, headache 
duration, and additional neurologic symptoms. The 
MRI reports were retrospectively reviewed. These 
reports were prepared by two licensed radiologists, 
each with over 10 years of professional experience. A 
nurse trained specifically for this study collected the 
data. All patients who met the inclusion criteria were 
included consecutively until the end of the study peri-
od. 
 
Equipment (MRI machine) 
MRI scanning was performed with a Siemens Mag-
netom C 0.35T machine, with and without contrast 
based on clinical indications. Imaging techniques 
included Axial TSE T2, Axial SE T1, Sag SE T1, 
Cor FLAIR, and Axial epi DWI with ADC-map. 
Contrast-enhanced images were acquired using 
gadodiamide when necessary, and interpreted by the 
two experienced radiologists. MRI findings were 
categorized as normal, minor abnormalities, or clini-
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cally significant abnormalities, to identify those im-
pacting headache etiologies or requiring further clin-
ical action. 
 
Operational Definitions 
· Acute headache: Defined as a headache last-

ing less than or equal to one month. 
· Minor abnormalities: These refer  to non-

specific findings on imaging that do not explain 
the cause of the headache and do not influence 
the clinical or therapeutic approach. Examples 
include nonspecific white matter changes like 
chronic ischemia, small arachnoid cysts, and 
prominent perivascular CSF spaces. 

· Clinically significant abnormalities: These 
are imaging findings that directly influence the 
etiology of the headache or require further clini-
cal action or intervention. Examples include 
neoplastic lesions, infections, and other condi-
tions directly associated with the cause of the 
headache. 

· Normal findings: Imaging results that show 
no abnormalities and do not contribute to ex-
plaining the headache or influence clinical or 
therapeutic approaches. These findings are cate-
gorized as neither minor nor clinically signifi-
cant. 

Variables 
· Dependent variable: MRI findings 

(categorized as normal, minor abnormalities, or 
clinically significant abnormalities). 

· Independent variables: Patient de-
mographics, headache duration, associated 
symptoms, and comorbid illnesses. 

Data Management 
All collected data were reviewed for completeness 
before analysis. To ensure accuracy and reliability, 

data were securely stored and regularly checked for 
inconsistencies by the research team. 
 
Data Analysis 
Data were analyzed using SPSS Version 20.0. Quan-
titative and qualitative comparisons were conducted 
using Pearson correlation and Phi correlation anal-
yses, respectively. Statistical significance was set at p 
< 0.05. Results were presented in tables and charts as 
appropriate. 
 
Ethical consideration 
Ethical clearance was obtained from the Ethics and 
Research Committee of the Department of Radiology 
( with reference number DRC/001/2021), and per-
mission to use the imaging records was granted by 
the Wudassie Diagnostic Center. Informed consent 
was not applicable as the study was retrospective 
with no direct patient interaction; however, the ethi-
cal committee confirmed that the data usage was 
ethically sound and compliant with local regulations. 
 
Results 
This study analyzed MRI data from 497 patients at 
Wudassie Diagnostic Center in Addis Ababa, Ethio-
pia (Sep 2016 - Jan 2018), focusing on acute head-
ache evaluation. Findings highlight a patient age 
range of 3 to 89, with a slight female majority (56%). 
The average age was approximately 41 years. Most 
patients fell into the 18-49 age bracket. Neurological 
symptoms were diverse, including seizures (5.4%), 
vertigo (13%), and vision loss (8.7%), with nearly 
39% presenting a neurological deficit like hemiplegia 
(13.9%), monoplegia (1%), or paraplegia (4%) 
(Table 1). 
 
 
 

Table 1: Neurological signs and symptoms of patients presenting with acute headache at Wudassie 
Diagnostic Center, Addis Ababa, Ethiopia, September 2016 to January 2018. 

Neurological signs and symptoms Present Absent 
Seizure 27 (5.4%) 470 (94.6%) 
Neurological deficit 

Hemiplegia 
Monoplegia 
Paraplegia 

193 (38.8%) 
69 (13.9%) 
5 (1%) 
19 (4%) 

304 (61.2%) 
428 (86.1%) 
492 (99%) 
478 (96%) 

Vertigo 65 (13%) 432 (87%) 

Numbness and tingling 8 (1.6%) 489 (98.4%) 

Decreased and/or loss of vision 43 (8.7%) 454 (91.3%) 

Fever 14 (2.8%) 483 (97.2%) 

Neck stiffness 6 (1.2%) 491 (98.8%) 
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Regarding comorbid illnesses, as shown in Table 2, most cases had no documented comorbid conditions. The 
most commonly documented comorbid illness was a history of hypertension, which was present in 17.1% of cas-
es and explicitly noted as absent in 0.4% of records. 
 
Table 2: Incidence of comorbid illnesses among patients presenting with acute headache at Wudassie Diag-
nostic Center, Addis Ababa, Ethiopia, September 2016 to January 2018. 

Comorbid Illness Present Absent Unknown 

Hypertension 85 (17.1%) 2 (0.4%) 410 (82.5%) 

Diabetes 37 (7.4%) 3 (0.6%) 457 (92%) 
HIV 29 (5.8%) 3 (0.6%) 465 (93.6%) 

Imaging Findings in Patients with Acute Headache 
The imaging results indicate that 39.4% of patients had 
normal findings, while the remaining 60.6% had abnor-
mal findings. Among those with abnormal imaging find-

ings, non-specific white matter lesions were the 
most frequently observed diagnosis (16%), followed 
by neoplasms (11.1%) and infections (7.7%). 

Figure 1: Radiological diagnoses of patients presenting with acute headache at Wudassie Diagnostic Cen-
ter, Addis Ababa, Ethiopia, September 2016 to January 2018. 

 

Imaging Findings in Patients with Comorbidities 
Out of the 85 patients who had hypertension, 76.7% 
had abnormal imaging findings. Similarly, abnormal 
imaging results were found in 73% and 72.6% of 
patients with diabetes and HIV, respectively (Table 
3). 

53 patients had imaging findings suggestive of tu-
mors, including 23 with extra-axial tumors, 17 with 
intra-axial tumors, and 13 with pituitary adenomas. 
39 patients had imaging findings indicative of infec-
tion, with 20 showing tuberculomas. 
 

Table 3: Percentage of patients with comorbid illnesses and abnormal imaging findings among those pre-
senting with acute headache at Wudassie Diagnostic Center, Addis Ababa, Ethiopia, September 2016 to January 

Comorbidities Normal Abnormal Total 

Hypertension 20 (23.3%) 66 (76.7%) 86 

Diabetes mellitus 10 (27%) 27 (73%) 37 

HIV 8 (27.6%) 21 (72.6%) 29 
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Table 4: Radiologic diagnoses observed in patients with hyper tension, diabetes, HIV, and those with a his-
tory of trauma. 

 

 

 

 

 

  

 

 

 
 
 
 
 
 

 

The most frequently found significant radiologic di-
agnosis for patients with hypertension, diabetes, and 
those with a history of trauma is intracranial hemor-

rhage. For patients with HIV, however, the most 
frequently found radiologic diagnosis is infections 
(Table 4). 

 Hypertension [%] Diabetes [%] HIV [%] Trauma [%] 

Neoplasms 16 4 5 5 

Infection 0 4 33 3 

Sinonasal pathology 3 7 5 9 

Intracranial hemorrhage 19 11 5 26 

Vascular lesions 8 4 19 14 

Nonspecific white matter 
lesions 

46 63 10 17 

Encephalomalacia 2 4 5 17 

Hydrocephalus 0 0 10 0 

Papilledema 0 0 5 0 

Miscellaneous 6 11 5 9 

It can be seen from Table 5 below that the majority of 
the imaging findings (68%) were normal for patients 
who are less than 18 years of age. For patients who 
are 18-49 years of age, the majority of the findings 
(60%) were abnormal. For patients above 50 years, 
the majority (67%) had abnormal imaging findings. 
The correlation analysis showed a weak (Pearson 
correlation coefficient = 0.152) but significant 

(p<0.001) positive correlation between age and 
abnormal imaging findings in general, indicating 
that as the age of patients increases, the likelihood 
of an abnormal imaging result will increase. There 
is no significant correlation between gender and 
history of trauma with imaging findings. 

Table 5. Cor relation between age and abnormal imaging findings in patients presenting with acute head-
ache at Wudassie Diagnostic Center, Addis Ababa, Ethiopia, September 2016 to January 2018. 

Age Normal Abnormal 

<18 27 (68%) 13 (33%) 

18-49 121 (40%) 184 (60%) 

≥50 50 (33%) 101 (67%) 

Pearson correlation coefficient 0.152 

P-value <0.001 

 

When the presence of neurological symptoms is as-
sessed in relation to imaging findings, there was no 
strong association identified except for fever, which 

showed a significant correlation with abnormal 
imaging findings. The results of the Phi correlation 
analysis are presented in Table 6. 
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Table 6. Relationship between neurological symptoms and imaging findings among patients presenting 
with acute headache at Wudassie Diagnostic Center, Addis Ababa, Ethiopia, September 2016 to January 2018  
 
 
 
 
 
 
 
 
 

 

 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 

Discussion 
This analysis indicates that while age and the pres-
ence of fever are significantly correlated with abnor-
mal imaging findings in patients presenting with acute 
headache, other demographic variables and clinical 
signs, including neurologic deficits and comorbid 
diseases like HIV, show varied associations. The most 
common abnormal imaging findings are nonspecific 
white matter lesions, neoplasms, and infections 
[13,16]. 
 
Correlation analysis for comorbid illnesses like hyper-
tension, diabetes, and HIV was limited due to the ma-
jority of patient statuses being unknown. However, it 
is inferred that a significant portion of patients with 
these conditions—73% of those with hypertension 
and 62% of HIV-positive patients—had abnormal 
brain scans. Studies consistently indicate that HIV 
patients with new-onset headaches are more likely to 
have serious brain issues. Although it is unclear 
whether hypertension was diagnosed at emergency 
departments (ED) or had a longer history, its presence 
at the time of the ED visit has been previously linked 
to brain problems. Analysis specific to HIV patients 
revealed infections as the most common brain scan 
finding, aligning with prior research highlighting in-
fectious causes like cryptococcal meningitis and CNS 
toxoplasmosis, especially prevalent in patients with 
low CD4 counts in developing countries. 
 
While 40% had normal brain MRIs, the remaining 
60% showed abnormalities, with non-specific white 
matter lesions being the most common but not alter-
ing clinical outcomes. Clinically significant findings 
included neoplasms (11%), infections (8%), and in-
tracerebral hemorrhage (7%), indicating a possibly 
more effective imaging selection or MRI's higher sen-
sitivity over CT. This study's higher abnormal finding 
rates contrast with lower yields in previous U.S. stud-
ies, attributing differences to imaging criteria or 
MRI's enhanced sensitivity for certain conditions. 
Notably, extra-axial tumors were the most frequent 
neoplastic findings, diverging from other studies that 
identified bacterial meningitis and viral encephalitis 

as top infectious causes, possibly reflecting epide-
miologic variations in tuberculosis prevalence af-
fecting the higher incidence of tuberculoma ob-
served here [17]. 
 
The majority of patients had normal or minor brain 
MRI findings, indicating inappropriate selection 
criteria for imaging in patients presenting with 
acute headaches. The most frequently clinically 
important brain MRI findings in patients presenting 
with acute headaches are neoplasms, which is a 
distinct finding compared to previous studies. Older 
age is associated with an increased rate of abnormal 
imaging findings. The most common infectious 
cause of acute headaches was found to be tubercu-
loma, which shows variation from findings in pre-
vious studies, most likely due to epidemiologic 
differences. In HIV seropositive patients, the most 
common causes of acute headaches were found to 
be intracranial infections, which is in agreement 
with findings from previous studies. 
 
Conclusion 
This study demonstrates a notable correlation be-
tween age and MRI abnormalities in patients with 
acute headaches, suggesting increased risks of abnor-
malities with aging. Neurologic symptoms and 
comorbidities, particularly hypertension and HIV, 
significantly influence the incidence of abnormal 
imaging, with infections prevalently detected in HIV
-positive patients. The high occurrence of non-
specific white matter lesions and the frequent identi-
fication of neoplasms highlight MRI's vital role in 
acute headache assessment. Despite some inconsist-
encies with previous research, this study's findings 
advocate for improved imaging criteria tailored to 
patient demographics and health conditions, empha-
sizing a detailed approach in neuroimaging to im-
prove diagnostic precision and patient outcomes. 
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