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Abstract
Background: Headache is a common symptomatology necessitating hospital consultations. Despite the prohibitive cost to 
patients in Nigeria, Magnetic resonance imaging (MRI) has become an evaluating tool for headache.
Objectives: To determine the yield of  cranial MRI and frequency of  significant intracranial lesions among patients with 
chronic headache.
Methods: A three-year retrospective analysis of  cranial MR images and records of  patients referred to Medicaid Diagnostic 
Centre in Abuja, Nigeria on account of  chronic headache was done. Data was analyzed using SAS software version 9.3.
Results: 150 patients aged 9 to 73 years (mean= 39.5 years) with chronic headache were studied. There were 54 males and 
96 females with a ratio of  1:1.8.  48% and 52% had normal and abnormal MRI findings respectively. Although the number 
with abnormal MRI was higher than those with normal exams, this difference was not significant (p=0.624). The commonest 
neoplastic and non-neoplastic abnormalities were pituitary macroadenoma (4%) and sinusitis (21.3%) respectively.
Conclusion: In our study, MRI had a low diagnostic yield in patients with chronic headache. Therefore, it is expedient that 
physicians stratify patients with chronic headache based on red flag signs to determine the need for cranial MRI in view of  
financial burden.
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Introduction
Headache is ranked among the ten most disabling con-
ditions worldwide according to World Health Organi-
zation, (WHO) parameters.1 The lifespan prevalence of  
the various categories of  headache varies from 31% to 
96%. 2, 3

Headache can be clinically described as acute, chronic 
or recurrent. Chronic daily headache (headache for ≥15 
days per month for longer than 3 months) is a common 
and potentially disabling condition.4 Headache is fur-
ther classified into primary and secondary with regards 
to an underlying organic etiology. Primary headaches do 
not have any underlying organic pathologic aetiology 
and are generally benign.  It has been shown that most 
of  the patients suffering from primary headache can 
be managed with primary care and do not need neuro-
imaging in most of  the cases.5 They include migraine, 
tension headache and cluster headaches. Conversely, 
secondary headaches are related to an underlying or-
ganic condition. Aetiologies of  secondary headaches 
range from extra-cranial benign conditions such as 
sinusitis or mastoiditis to life-threatening intracrani-
al pathology like subarachnoid haemorrhage or brain 
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tumours. Brain tumors however account for less than 
0.1% in the lifetime prevalence as a cause of  headache.6 
Although headache is one of  the commonest present-
ing complaints in the general outpatient department of  
most hospitals, only about 10% of  patients with chron-
ic headache have a secondary cause.7 And though most 
causes of  headaches are benign, it does not obviate the 
concern of  the physician to alleviate the fears of  pa-
tients especially in cases of  chronic or recurrent head-
aches. In patients with chronic headaches, secondary or 
organic causes   always need to be considered, because 
when present they require prompt diagnosis and possi-
ble intervention.

Treatment of  headache poses a diagnostic challenge 
to the physician because some potential aetiologies of  
headache may be life threatening.  It has been shown 
that significant intracranial pathology can cause nothing 
more than a mild headache.8 Neuroimaging is therefore 
being used as a means of  triage of  headaches and as-
suring patients with primary headaches of  the absence 
of  potentially life-threatening underlying pathologies. 
Presently the cost of  neuroimaging in Abuja ranges 
from $27 for two projections of  a skull radiograph, to 
$118 for a cranial computed tomography(CT) scan and 
$210 for a cranial MRI (cost of  neuroimaging in the in-
dex centre). In a resource-challenged environment like 
ours, the habitual use of  cross-sectional neuroimaging, 
especially CT and MRI have remained controversial be-
cause data on the effectiveness of  this strategy in iden-
tifying patients with treatable lesions are conflicting or 
lacking in developing countries like Nigeria. 9, 10

MRI is often resorted to as an imaging modality of  
choice because of  its non-ionizing property, especially 
with regards to the evaluation of  children and pregnant 
females. MRI has good spatial resolution and multipla-
nar capabilities and demonstrates more superior soft 
tissue contrast than Computed Tomography (CT) scans 
and plain films, making it the ideal examination of  the 
brain. In addition, some MRI studies can be done with-
out the need of  administering intravenous contrast, 
unlike CT or conventional angiography. MRI is more 
sensitive than CT in detecting intracranial pathologies 
and advanced techniques such as diffusion-weighted 
imaging, MR spectroscopy and perfusion studies, allow 
for enhanced characterization of  lesions.11

 
Material and method
Ethical clearance though sought, was waived owing to 
the fact that our study was purely retrospective, and not 
involving new subjects included to the already existing 

data. All clerking forms, written MRI reports and brain 
MR images of  all patients referred to Medicaid Diag-
nostics, a privately owned diagnostic centre in Abuja, 
Nigeria, over a period of  36 months, from January 2013 
to December 2016, on account of  chronic headache 
(history of  headache lasting up to 3 months) were retro-
spectively reviewed by the authors and assigned diagno-
ses, irrespective of  conclusions from previous reports. 
Some request forms contained information on the exact 
duration of  headache, while some just indicated, >1 or 
2 or 3 or 4 months and even up to 1 year. We therefore 
used a cut-off  of  >3months. Imaging had been done 
with a 0.3T Toshiba MRI machine (Toshiba Medical 
Systems, USA, Inc). Multiplanar brain images on various 
sequences- T1-weighted (T1W; TE- 20ms, TR- 240ms), 
Gadolinium diethylenetriaminepentacetate (Gd-DTPA) 
- enhanced T1W (TE- 20ms, TR- 240ms), T2-weighted 
(T2W; TE- 120ms, TR- 3800ms), Fluid-attenuated In-
verse Recovery (FLAIR; TE- 100ms, TR- 6600ms) and 
Magnetic Resonance Angiography (MRA)- were used 
for evaluation.  7mm-thick slices with a field of  view 
(FOV) of  240mm were utilized for all sequences and 
planes. No age group was excluded from this study. No 
studies were excluded based on poor image quality or 
an inconclusive report. Subjects without a history of  
chronic headache were excluded from the study. Also 
excluded were those with known secondary causes like 
trauma or follow up for malignancies.  

Data analysis
Data was analyzed using SAS (Statistical Analysis Sys-
tem) software (SAS Institute, Cary, North Carolina, 
USA) version 9.3. Graphical illustrations were done 
with SAS and MS Excel. Numerical and graphical de-
scriptors were used to summarize the data. Numerical 
descriptors include mean, standard deviation, mini-
mum, median and maximum values for continuous var-
iables while frequency and percentage were used to de-
scribe categorical variables. Differences in age between 
the male and female participants were compared with 
two sample t-test, whereas differences in proportions 
of  parameters were compared with the Chi-Square test. 
Normality of  the age variable was verified using Shap-
iro-Wilk test (p=0.092). In all statistical tests, signifi-
cance level was set at an alpha level of  <0.05.
 
Results
A total of  2,513 brain MRI studies were reviewed, out 
of  which 150 met the inclusion criteria- 96 female sub-
jects (64%) and 54 males (36%), giving a male to female 
ratio of  1:1.8 (Figure 1). 
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The age range of  the subjects was 9-73 years, with most 

 
  

Figure 1: Pie chart depicting the distribution of subjects by gender 

clustered between the ages of  32 and 56 years (Figure 
2). The mean age was 39.5 years (Figure 3).

 
 
Figure 2: Pie chart showing distribution of subjects by age group 
  
  
  

 
Figure 3: Histogram depicting the age distribution of the subjects 
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Figure 3: Histogram depicting the age distribution of the subjects 

Male patients were generally older (mean age approxi-
mately 43 years) compared to the female patients (mean 
age approximately 37 years).  There was a significant 
difference between the ages of  patients who had nor-

mal and abnormal MRI yields (P= 0.0006). Those who 
had abnormal MRI yields (mean age = 43.5 years) were 
generally older than those who had normal findings 
(mean age = 35.3 years) (Table 1). 

Table 1: Relationship between sex and age of the patients 
 

Variable Mean SD Min Med Max 
P-value (Two-sample 
test) 

Age (years) 39.5 14.7 9 39 73   

Male 43.3 14.2 13 43 70 

a0.018* Female 37.4 14.7 9 36.5 73 

(Two-sample t-test: p<0.05) 
*Significant differences between the ages of the males and females 

72 (48.0%) of  the studies had no abnormality while 78 
(52%) had abnormal MRI findings. Although the num-
ber of  patients who had an abnormal MRI was higher 

than those who had normal MRI exam, this slight dif-
ference was not statistically significant (p=0.624) (Table 
2). 
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Table 2: Relationship between sex and MRI findings 
 

  
Sex 

N % P-value (Chi-Square) 

Male 54 36.0 
b0.0006* 

Female 96 64.0 
MRI finding       

Normal 72 48.0 
b0.624! 

Abnormal 78 52.0 
Abnormal 
MRI 

      

Male 31 57.4 
b0.320+ 

Female 47 49.0 
(Pearson’s Chi-Square: p<0.05) 
*Significant differences between numbers of males and females presenting for MRI.  
However, no significant difference between frequency of normal and abnormal MRI  
studies (!) and even between the different genders in those with abnormal MRI findings (+) 
  
  

Only 36 studies (24%) had positive intracranial findings, 
with intracranial tumours making up 7.3% of  the to-
tal (n=11). All the cases with intracranial tumors were 
younger than 50 years of  age, with a male to female 

ratio of  1:2.  The commonest pathology seen was sinus-
itis in 32 studies (21.3%) (Table 3).  Out of  the 32 pa-
tients diagnosed with sinusitis, bilateral maxillary sinus-
itis was found in 9 (28.1%), while pansinusitis occurred 
in 4 (12.5%) (Table 4).

Table 3: Various findings in cranial MRI in patients presenting with  
chronic headache 
 

Diagnosis N % 
Normal 72 48.0 
Sinusitis 32 21.3 
Sinus Polyposis 6 4.0 
Chronic Small Vessel Ischaemic Disease* 6 4.0 
Ischaemic infarct* 6 4.0 
Pituitary Macroadenoma* 6 4.0 
Idiopathic Intracranial Hypertension* 5 3.3 
Generalized Cerebral Atrophy (an unremarkable finding) 4 2.7 
Posterior Fossa Glioma* 2 1.3 
Multiple Sclerosis* 1 0.7 
Chiari 1 Malformation* 1 0.7 
Internal Carotid Artery Aneurysm* 1 0.7 
Posterior Fossa Meningioma* 1 0.7 
Glomus Jugulare Tumor* 1 0.7 
Ruptured Aneurysm with SAH and Intracerebral 
Heamorrhage* 

1 0.7 

Right Parietal Heamatoma with Sphenoid Sinus 
Thrombosis* 

1 0.7 

Subdural Effusion* 1 0.7 
Bilateral Fronto parietal Subdural Hygroma* 1 0.7 
Supratentorial Meningioma* 1 0.7 
Ventriculo-peritoneal shunt obstruction* 1 0.7 
Total 150 100 
*Positive intracranial findings: n=36 (24%), out of which 11 (7.3% of the total) were tumours 
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Table 4: Distribution of Sinus findings in cranial MRI 
 

Sinusitis N % 
Bilateral Maxillary Sinusitis 9 28.1 
Pansinusitis or Pansinusitis 4 12.5 
Rhinosinusitis 3 9.4 
Left Maxillary Sinusitis 2 6.3 
Right Maxillary Sinusitis   2 6.3 
Ethmoidal Sinusitis 2 6.3 
Right Fronto-Sphenoidal Sinusitis 2 6.3 
Fronto-Sphenoidal Sinusitis 2 6.3 
Left Ethmoidal Sinusitis 1 3.1 
Fronto-Ethmoidal Sinusitis 1 3.1 
Maxillary Sinusitis + Multiple Sclerosis 1 3.1 
Chronic Bilateral Maxillary Sinusitis 1 3.1 
Chronic Maxillary Sinusitis 1 3.1 
Right Chronic Maxillary Sinusitis + Polyposis 1 3.1 
Total 32 100 
  
 

Discussion  
The International Headache Society has categorized 
headache broadly into two categories, namely primary 
and secondary, with secondary having an established 
cause .12 Nevertheless, in clinical practice, certain red 
flag signs and symptoms should ordinarily be used in 
determining which patients should undergo neuro- im-
aging. “Red flags” for secondary headache disorders 
include acute onset, onset after the age of  50 years, in-
creased frequency, severity or significant change in the 
usual headache pattern, new onset with an underlying 
medical condition (such as cancer or immunodepres-
sion), concomitant signs of  systemic illness (such as 
fever, neck stiffness, rash), focal neurologic signs or 
symptoms, papilledema, and head trauma .13

Local experience has been that these selection criteria 
are not usually followed especially when patients are re-
ferred by general practitioners or even self-referred.14 
Neuroimaging ends up as a tool for triaging of  patients. 
In our clinical practice, indications for brain imaging 
may include a genuine indication such as the suspicion 
of  a structural abnormalty by the managing or refer-
ring physician or the mere compelling need to reassure 
worried patients or relatives. Also, self-referral is very 
common in privately-owned diagnostic centers usually 
patronized by the wealthy and enlightened who have 
an ever-increasing yearning for thorough and high-tech 
diagnostic evaluation. In a resource-poor country like 
ours, where on the average, a cranial MRI exam costs 
$210, this is a above the means of  the average patient.

Various studies have assessed the utility of  Neuroim-
aging techniques in patients with chronic headache.15-18 
These studies have reported a low diagnostic yield in pa-
tients with headache presenting for neuroimaging, and 
reiterated the need to consider red flag signs in selecting 
patients for neuroimaging. Aygun15 observed a positive 
diagnostic yield (35.7%) only in those presenting with 
focal neurological symptoms or signs and termed this 
the most important clinical warning criterion (CWC) 
in deciding who should undergo neuroimaging.  In the 
study done by Nepal16 the commonest abnormality was 
sinusitis, with positive brain parenchymal pathologies 
seen only in 10.1% of  the subjects; mainly those with 
neurological deficits. Schwedt17 found that only 1.2% of  
children with recurrent headache required a change of  
management following neuroimaging, and this mainly 
in those with focal neurological deficits. In a study done 
in Port-Harcourt18, Nigeria, 90% of  the patients who 
had cranial CT for headache, had normal findings, with 
only a minority having treatable intracranial lesions. The 
above findings tally with ours in that although 52% of  
the MRIs were abnormal, this apparent preponderance 
(P= 0.642) was not statistically significant. More impor-
tantly, the commonest pathology observed in our study 
was sinusitis in 21.3%. Additionally, only 24% of  our 
subjects had positive intracranial findings necessitating 
urgent intervention. The other cases 76% were pre-
dominantly normal or unremarkable MRI studies. Out 
of  the 17 children with chronic headache (See Figure 
2), only 3 abnormal MRI studies (17.6%) were found- 
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posterior fossa glioma, Chiari I malformation and ven-
triculo-peritoneal shunt obstruction (Table 3), further 
reiterating the already mentioned findings in literature. 
Headache affects all age groups and both sexes but in 
general headache is twice to thrice more common in 
females than males.19 This is in keeping with our study 
which showed a slight female preponderance, with fe-
male to male ratio of  1.8:1. The peak age incidence of  
chronic headache in this study occurred in the 28-36 
years age bracket. It was noted that the incidence gradu-
ally increased from the paediatric age to the 28-36 years 
age bracket and thereafter declined with increasing age 
(Figure 3). This is the trend observed in the study by 
Lipton et al19 in which incidence of  chronic headache 
peaked at age 40 and thereafter declined with increas-
ing age. Conversely, the Danish epidemiologic study20 
showed a decline in the incidence of  headache with in-
creasing age, right from the paediatric age group. There 
was a higher yield of  abnormal brain MRI images 
among older subjects vis-a-vis those with normal brain 
MRI images. This is most likely related to the higher 
prevalence of  intracranial tumors and cerebrovascular 
diseases with advancing age.21,22

Aside from the 72 normal MRIs, there were four cases 
with an unremarkable finding of  generalized cerebral 
atrophy (see Table 3) which of  course is unrelated to 
the headache the patients presented with. In this study, 
the commonest MRI pathology was sinusitis occurring 
in 21.3% of  subjects (with maxillary sinus predomi-

nance) (Table 3 and Figure 4). A study of  500 selected 
patients in Bhopal, India reiterates that though parana-
sal sinus disease is undoubtedly associated with head-
ache in several cases, the cost- effectiveness of  MRI or 
CT scan is debatable.23 Sinusitis in 11.6% of  cases was 
the most prevalent pathology in their study occurring in 
the maxillary sinus in most cases. It is worthy of  note 
that non-contrast CT is the modality of  choice in eval-
uating patients with suspected sinusitis, while MRI is 
reserved for assessment of  the paranasal sinuses in ag-
gressive infection or suspected orbital or intracranial in-
volvement.24 That said, we can safely state that our 150 
subjects (most of  whom were diagnosed of  sinusitis) 
would have benefited more from cranial CT, certainly 
a more appropriate and economical imaging modality 
in our clime. Wang et al found that out of  409 patients 
with headache and non-focal neurological symptoms, 
15 (3.7%) had major abnormalities. They concluded 
that the yield of  major abnormalities found with brain 
MR imaging in patients with isolated chronic headache 
is low but those patients with atypical headaches have 
a higher yield of  major abnormalities and may benefit 
from imaging.25  A study conducted in Japan, to evalu-
ate the efficacy of  MRI for diagnosis in patients who 
presented with chronic or recurrent headache without 
any neurological deficit showed that out of  a total of  
306 patients, 169 patients (55.2%) had no abnormality 
in the scan, 135 patients (44.1%) had a minor abnor-
malities while only two patients (0.7%) had intracranial 
pathology which may have been the  culprit.26

 
 
Figure 4: A coronal T2-weighted image of the head  
showing pan-sinusitis: The ethmoidal air cells  
(black stars) and the left maxillary antrum (black arrow)  
are filled with secretions. The right maxillary  
antrum (white arrowhead) demonstrates mucosal thickening. 
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Chronic headache occurring after the age of  50 years is 
a red flag necessitating neuroimaging.13 However, in our 
study, all the cases with intracranial tumors (pituitary 
macroadenoma, meningioma, glioma, Glomus Jugulare 
tumour) were younger than 50 years of  age, with a male 
to female ratio of  1:2. A similar finding was reported in 
another study done in the same locality, in which 11 cas-
es of  intracranial tumour were reported, with all occur-
ring in patients aged less than 50 years, but with a male 
preponderance.27 In patients with brain tumours, age 
and sex have been demonstrated as not correlating with 
the presence of  headache.28 Our study yielded eleven 
cases of  intracranial tumors, comprising 7.33% of  the 

total (Table 3) with predominance of  pituitary macroad-
enomas (figure 5) which incidentally occurred only in 
females. Levy et al in his study reported that headache 
was a significant presentation of  pituitary tumours and 
occurred in up to 70% of  cases.29 Weingarten et al. also 
showed that headache associated with a brain tumour 
may be non-specific and frequently cannot be reliably 
differentiated from other more common benign causes 
of  headache strictly on clinical grounds so in those cas-
es neuroimaging plays an important role to include or 
exclude the possible cause.30 This finding is noteworthy 
since these tumors may have grave prognostic values 
and are in most cases surgically remediable.

Of  note also was the population of  patients diagnosed 
with Idiopathic Intracranial Hypertension (IIH), which 
was seen in 3.3% of  the study population. Availabil-
ity of  neuroimaging could account for this. In IIH, 
patients present with clinical signs and symptoms of  
raised intracranial pressure- headaches, visual problems, 
and pulsatile tinnitus,31 but imaging usually rules out an 
organic cause. On neuroimaging, subtle signs of  long-

standing IIH such as flattening of  the posterior globes, 
protrusion of  the optic nerve head into the posterior 
vitreous, optic nerve sheath swelling/tortuosity and 
cerebellar tonsillar herniation may be seen.32

Of  significance is the demonstration of  some specific 
organic intracranial lesions that are surgically remedi-
able, for example intracranial meningiomas (Figure 6) 
and other space-occupying lesions (Table 3), thus bring-
ing relief  to the patient with chronic headache.

 
Figure 5: Contrast- enhanced coronal  
T1-weighted image showing a large  
heterogeneously enhancing sellar mass-  
a pituitary macroadenoma. (white arrowhead) 
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Conclusion
Our study demonstrated that MRI had a low diagnostic 
yield in patients with chronic headache in our diagnos-
tic centre. Paranasal sinus disease was the commonest 
pathology associated with chronic headache. Therefore, 
there is need for adequate patient stratification based on 
red flag signs and symptoms/clinical warning criteria 
to determine the real need for neuroimaging- especial-
ly MRI- in view of  cost and consequent financial bur-
den on the patients. Further well-controlled studies are 
needed to better understand the significance of  neuro-
imaging in chronic headaches in our environment.
 
Limitations of  the study
MRI machines remain relatively sparse not only in Ni-
geria, but in the entire West African sub-region.33 High 
maintenance costs drive up the cost of  the investiga-
tion,34 limiting its availability to most patients. Com-
puted Tomography being a cheaper modality, is a more 
economically viable choice for both physicians and pa-
tients. This may have had an indirect impact on sample 
population and variety of  observed pathologies at our 
MRI facility. For now, this is a hypothetical assumption 
that requires further investigation. Also, it may be ar-
gued that our low magnetic field-strength MRI (0.3T) is 
not comparable in image quality to higher field-strength 
systems and therefore could impact on diagnostic accu-
racy, but these low field-strength machines have been 
successfully guiding the management of  diseases of  the 
brain and spine in our country for many years now.35 
This being a retrospective study, there were other chal-
lenges limiting the accessibility of  some variables such 

as the exact duration of  the chronic headache and the 
presence of  red flag signs for chronic headache- focal 
neurological signs- from some patients’ records. Also, 
our study did not address the relative yield between 
non-contrast and contrast-enhanced MRIs as such data 
was not harnessed.
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