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Abstract 
Introduction: Headaches are one of the main indications for CT in our daily practice. The purpose of 
this study is to assess the contribution of CT scans in the etiological research of headaches. 
Materials and Methods: This was a cross-sectional, descriptive study with retrospective collection 
carried out over a period of 46 months, in the University Clinic of Medical Imaging of CNHU-HKM in 
Cotonou (BENIN). We collected all CT scan reports for headaches during the study period. The 
variables studied were the socio-demographic data, the type of headaches, the computed tomography 
data. 
Results: 5678 cranio-encephalic and sinus scans were recorded, including 353 (6,2%) for an indication 
of headache. The average age is 43 years with a standard deviation of 4 years at 91 years. A female 
predominance was noted with a sex ratio (M/F) of 0.72. Chronic headaches were predominant (87% of 
cases). The CT scan was normal in 38.5% of cases, and objectified lesions consisting mostly of sinus 
abnormalities (47.6%) followed by intracranial hemorrhages (3.7%), brain tumors (2.3%) and 
subarachnoid hemorrhages (1.1%). 
Conclusion: The cerebral scanner is essential for the etiological assessment of headaches in the 
absence of MRI. 
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Introduction 
Headaches are a frequent reason for medical consultation [1]. They often pose a diagnostic 
problem because of the extremely wide range of causes, from potentially serious situations to 
trivial and benign causes [2]. The interrogation is the basis of the diagnostic approach. It aims 
to specify the mode of installation, the characteristics of the pain, the circumstances of 
appearance and the associated signs [3]. Complementary examinations, including imaging, 
have an important role to confirm the diagnosis. This study was carried out to review the 
etiologies found on CT scans in the context of headache exploration at the National 
University Hospital Center Hubert Koutoukou Maga (CNHU HKM).  
 
Materials and methods 
This was a descriptive cross-sectional study with retrospective collection over a period of 46 
months from January 2016 to October 2019 in the scanning unit of CNHU HKM. The 
selection was exhaustive and consisted of the census of all cranio-encephalic and sinus scans 
realized for headache. The examinations were performed with a multidetector CT 
(SIEMENS Somatom Emotion Excel Edition, 16 bars, Germany), and consisted of helices on 
the skull and/or sinuses, without injection and/or with intravenous injection of iodinated 
contrast medium. 
All incomplete files were excluded, i.e. those whose results were not recorded in the registry. 
We used the register of scan examinations and the reports archived on hard disk for the 
census.  
The general characteristics, the indications of the scan, and the diagnoses found in the scan 
were the study variables. For the indications, they were grouped according to the doctors' 
prescriptions into 3 types of headache, namely recent unusual headache, recent usual 
headache and chronic headache. The data were collected using a collection form on which all 
the information obtained was recorded and entered into epi info. Data processing and  
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analysis were done with Excel software. Quantitative 

variables were expressed as mean plus or minus standard 

deviation, and qualitative variables as percentage.  

The confidentiality of the results of the patients' scans was 

guaranteed and the authorization to access the results of the 

scans was given by the head of the department concerned. 

 

Results 

Prevalence of cranioencephalic and sinus scans performed 

for headache 

Of the 5678 cranioencephalic and sinus scans performed 

during the study period, 353 were requested for headache, or 

6.2%. 

Socio-demographic characteristics  

A predominance of women was found with 205 (58.1%) 

women for 148 (41.9%) men, i.e. a sex ratio of 0.72. 

The average age was 43 years with extremes of 4 and 91 

years. There was a peak in the number of requests for scans 

for headaches between the ages of 30 and 45 years, which 

gradually decreased with age (Figure 1). 

 

 
 

Fig 1: Distribution of CT requests by patient age 
 

Indications  

Chronic headaches were the main reason for requesting a CT scan and were found in 87% of cases (Figure 2). 

 

 
 

Fig 2: Distribution of patients according to indications for cranio-encephalic or sinus scans. 
 

Scans results 

Of the 353 scans performed for headache, 217 were pathological or 61.5% and 136 normal or 38.5% (Table I). 

 
Table I: Distribution of patients according to cranio-encephalic and sinus scan findings. 

 

Results Effectives N Percentage (%) 

Normal scans 136 38,5 

Chronic sinusitis 151 42,8 

Acute sinusitis 17 04,8 

Hemorrhagic stroke 17 04,8 

intra parenchymal hematoma 13 03,7 

meningeal hemorrhage 4 01,1 

Brain tumor 8 02,3 

Bone tumor of the head 3 00,6 

Cerebral ischemia 3 00,6 

Other** 18 04,5 

Total 353 100,0 

** Cerebral thrombophlebitis, hydrocephalus and encephalitis 

 

The pathologies diagnosed are diverse but sinusitis is the 

most frequent (47.6%), followed by cerebral intra

parenchymal hematoma (3.7%), and brain tumors (2.3%), as 

shown in Table I. 
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Discussion 

In this study, over a period of 46 months (3 years 10 

months), 353 cranio-encephalic and sinus scans were 

requested for headaches. Sonhaye et al. [4] in Togo had 

collected 78 scans over one year (01 year) and Lougué et al. 
[5] in Burkina-Faso 164 scans over 3 years. This shows the 

overall low trend in our underdeveloped countries in the 

number of CT scans performed for headache. The limited 

resources, the relatively high cost of brain scans and the 

availability of scans could explain this state of affairs. 

A predominance of women was found with a sex ratio of 

0.72. This result is similar to the literature in the sub-region 

and elsewhere, notably 0.74 by Lougué et al. [5], in Burkina-

Faso, 0.66 by Sonhaye et al. [4] in Togo and 0.56 by 

Domingues et al. [6] in Brazil. 

The mean age was 43 years in this study, slightly lower than 

that of Sonhaye et al. [4] and Domingues et al. [6], which 

were respectively 36 and 33.4 years. This is therefore often 

a young and active population. A peak in the frequency of 

indications for headache was observed between the ages of 

30 and 45 years, which decreased progressively with age, as 

in the studies by Sonhaye et al. [4] and Domingues et al. [6]. 

This could be explained by the fact that the number of 

patients with headaches decreases with age. 

Chronic headache was the most frequent indication (87%). 

Contrary to the studies of Sonhaye et al. [4] and Stovner et 

al. [7], the majority of patients with headaches were those 

with recent, brutal or progressive headaches. The inclusion 

of sinus scans in our cohort as in the study of Domingues et 

al. [6] could explain these large variations. 

The high frequency of normal scans, 39% in this study, also 

found in the study of Sonhaye [4] and Lougé [5] respectively 

35% and 54% despite the degree of complaint of the 

patients, shows the need for a good clinical analysis, 

particularly the study of the evolutionary profile of the 

headaches before any imaging exploration and any 

management.  

The pathologies found are diverse, but sinusitis is the most 

frequent (47.6%), followed by hemorrhagic strokes 

(parenchymal hematoma and meningeal hemorrhage) 

(4.8%) and brain tumors (2.27%). Domigues [6] in Brazil 

found sinusitis as the first diagnosis, as in our study. 

Hemorrhagic strokes were predominant in the study by 

Sonhaye [4] et al. and that of Lougué et al. [5]. This 

predominance of hemorrhagic stroke in the sub-region could 

be explained by several reasons such as examinations 

performed for the most part in case of sudden headaches as 

noted by Sonhaye [4], sinus abnormalities relegated to 

second place by possible parenchymal lesions and the 

possible omission of reading scans in bone windows. 

Sinusitis is a non-specific term referring to inflammation of 

the paranasal sinuses. There are several forms that are 

specific entities based on etiology and clinical features [8]. 

Acute sinusitis (Figure 3) is a clinical diagnosis 

characterized by a duration of symptoms of less than 4 

weeks. Apart from headache, other manifestations include 

fever, postnasal drip of thick sputum, nasal congestion and 

abnormal sense of smell. On imaging, thickening of the 

peripheral mucosa, hydroaerobic level in the paranasal 

sinuses, gas bubbles in the fluid, and obstruction of the 

osteo-meatal complexes are signs recognized on CT [9]. It is 

said to be chronic (Figure 4) when the nasosinus infection 

lasts for more than 12 weeks. Patients may present with 

symptoms such as nasal obstruction, nasal discharge, facial 

pain, headache, bad breath, anosmia. A characteristic feature 

of sinus scans is sclerotic thickened bone (hyperostosis) 

involving the sinus wall as a result of a prolonged 

mucoperiosteal reaction [10]. 

Intra-parenchymal cerebral hemorrhage is an accumulation 

of blood in the brain parenchyma [11]. When acute, the blood 

is markedly hyperdense relative to the brain parenchyma 

(Figure 5) and as such generally poses little diagnostic 

difficulty. Its density decreases over time due to its 

degradation and detersion until it leaves a sequential cavity 

that is very hypodense on CT [12]. 

Subarachnoid hemorrhages present as hyperdensity filling 

the subarachnoid space (figure 5) [13].

 

 
 

Fig 3: Axial slice (left) and coronal reconstruction (right) of a patient's sinus CT scan showing filling with a hydro-aeric level of the left 

maxillary sinus and gas bubbles in the maxillary sinus fluids, realizing a foamy appearance on the right consistent with bilateral acute 

maxillary sinusitis. 
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Fig 4: Axial section (left) and coronal reconstruction (right) of a patient's sinus CT scan showing framed mucosal thickenings of the 
maxillary sinuses with osteosclerosis of the sinus walls consistent with bilateral chronic maxillary sinusitis. 

 

 
 

Fig 5: Axial section without (left) and with (right) contrast injection of a patient's cranioencephalic CT scan showing a spontaneously 
moderately hyperdense formation of the body of the right caudate nucleus massing on the right lateral ventricle and not taking contrast after 

contrast injection in relation to a resorbing hematoma of the right caudate nucleus body. 

 
Conclusion 
At the end of this study, it appears that the cranio-encephalic 
and sinus scans performed for the etiological assessment of 
headaches at the CNHU-HKM were pathological in more 
than half of the cases. Sinusitis was the main etiology found. 
Cranio-encephalic CT is therefore essential for the 
etiological assessment of headaches in our context in case of 
unavailability of MRI. However, the clinic must guide its 
indications for a good justification of the examination taking 
into account the irradiation and the health expenses. 
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