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Background: Brain infections are quite common in low socioeconomic class due to poor nutrition 

and over populated living conditions. The outcome is usually grave unless promptly diagnosed and 

properly treated. This study was designed to evaluate the role of CT Scan in the early and correct 

diagnosis of brain infection. Methods: CT Scan brain both pre and post I/V contrast was performed 

in patients presenting with high grade fever and headache / neurological symptoms as well as ear 

and sinus problems. Results: 250 consecutive patients with the above mentioned complaints 

underwent CT Scan brain. 114 patents had positive scans. This comes to about 45.6%. The 

remaining 136 patients with normal scans included uncomplicated meningitis cases as well as 

patients with normal cerebro spinal fluid/CSF laboratory reports. Conclusion: The study showed 

that CT Scan is a useful investigation in the definitive/ final diagnosis of brain infection. 
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Computerized tomography. 

INTRODUCTION 
Central nervous system (CNS) infections are a group of life threatening diseases that present a formidable challenge 

to physicians. Despite the development of effective antibiotics and modern surgical techniques significant mortality 

and morbidity persist among patients with CNS infections. Since the introduction of cross sectional imaging earlier 

diagnosis has become possible and this has led to a decrease in both morbidity and mortality. The use of CT has 

brought a marked disease in mortality among patients with brain abscesses1 and the advent of magnetic resonance 

imaging (MRI) has accelerated this trend. Currently, MRI has become the modality of choice in the evaluation of 

suspected CNS infection but it is at least four time expensive investigation and is available in very few hospitals. So 

in our set up CT Scan is a useful investigation in the early diagnosis of CNS infection. 

Infections reach the brain or meninges predominantly by two routes: (a) hematogenous dissemination from a distant 

infective focus to the meninges, corticomedullary junction and choroid plexus and (b) direct extension from an 

adjacent focus of suppuration (otitis, mastoiditis, sinusitis) or a traumatic craniocerebral wound. 

MATERIALS AND METHODS 
The study included 250 consecutive patients referred to the radiology department of Ayub Teaching Hospital for CT 

scan brain with the complaints of high grade fever and:  
(a)     headache/neurological symptoms  
(b)     otitis/mastoiditis or  
(c)     sinusitis.  

Transaxial 5/10mm sections were obtained pre I/V contrast and 3/5/10mm sections were obtained post I/V contrast 

according to size of the lesion. 5mm coronal sections were also obtained where source of infection was suspected to 

be in the sinuses/petrous bone and in some cases for better visualization of the lesions. Follow-up CT scans were 

performed in a few cases. 

RESULTS 
Among the different CNS infections in our study, meningitis has the highest frequency 21.6% followed by abscesses. 

Encephalitis and tuberculomas are also fairly common. A few cases of sub-dural empyema and a single case of 

hydatid cyst were also found. 

Table-1 shows the CT diagnosis of brain infections in 250 symptomatic patients. Fig-1 shows the age distribution of 

brain infection and Fig-2 shows the gender distribution of brain infections. 

Table-1: CT Diagnosis of brain infections in 250 symptomatic patients 
  No. of 

Patients 
Percentage 

Meningitis 54 21.6 

Brain abscess  31 12.4 



Encephalitis 15 6.0 

Tuberculomas 9 3.6 

Sub dural empyema 4 1.6 

Hydatid cyst 1 0.4 

Normal 136 54.4 

Total 250 100% 

  

  

  

Fig. 1: Age Distribution of brain infections 

  

  

  

  

  

Figure-2: Gender Distribution of brain infections. 
DISCUSSION 
CNS infections are quite common especially at the two extremes of age probably due to reduced immunity. In our 

study of 114 positive cases, 55.26% patients were under 20 years and 22% were above 60 years. So 77% cases were 

at the two extremes. 

                Uncomplicated meningitis is usually silent in the computed tomogram. However, in fulminant cases 

meningeal and cortical enhancement is seen following contrast medium administration2. CT is also very useful in 

the detection of complications of meningitis such as thrombosis of the draining venous sinuses, infarction, 

hydrocephalus and subdural effusions which may develop into subdural empyemas3.(Fig: 3,4)  

 



 

Figure-3: Right dided inter-hemisphere sub-dural empyema delineated by thick falx cerebri medially and an early 

membrane formation on the lateral aspect. 

 

Figure-4: Dilated ventricles with CSF-fluid/pus level-ventriculitis. 

Cerebral abscess is an encapsulated inflammation. It is easily diagnosed or excluded by CT scan. The CT appearance 

of an abscess is that of a well-defined hypodense area showing ring enhancement and accompanied by extensive 

perifocal oedema and mass effect. In about 50% cases the medial wall of an abscess is thinner than the lateral one 

and is thought to be due to the relatively poor vascular supply of the white matter. This explains the tendency of 

abscesses to rupture into the ventricles and the development of secondary abscesses medially4. Smooth less than 

5mm thick wall with medial thinning helps in differentiating an abscess from a cystic tumour. (fig. 5,6) 

 



 

Figure-5: Right frontal sinusitis causing osteomyelitis and frontal lobe abscess 

 

Figure-6: Two abscesses in the right parietal lobe 
Most of the encephalitides resemble each other and have few identifying imaging characteristics. Areas of 

involvement show oedema, mass effect and perhaps petechial haemorrhages. A few encephalitides have typical 

features like herpes simplex type I encephalitis, in which the most commonly noted CT findings are poorly 

marginated hypodense areas with mass effect and nonhomogenous contrast enhancement in the temporal and 

frontal lobes5,6. Similarly varicella encephalitis may particularly affect the cerebellum, even when pan encephalitis is 

seen7. Therefore the primary role of CT scan in the evaluation of encephalitis is to support the clinical diagnosis, 

indicate the best site for biopsy and to exclude brain abscess or tumour. (Fig 7) 



 

Figure-7: Hypodense oedematous swelling of left hemisphere with cortical hyperaemia-Encephalitis 

The most common cause of subdural empyema is para nasal sinusitis8. Before the era of CT, subdural 

empyema was associated with a mortality rate as high as 40%. Since the advent of CT the mortality has dropped 

significantly9,10
.     

Cerebral tuberculomas although rare in the West are quite common in this part of the world. The clinical 

features of tuberculomas are rarely distinguishable from those of other space occupying lesions11 and 42% of 

patients with intacranial tuberculomas have no evidence of extra carnial disease12. So CT scan helps in the correct 

diagnosis of this easily treatable condition. (Fig. 8) 

 

Figure-8: Multiple rounded enhancing lesions with perifocal oedema with mass effect-Tuberculomas 



 
Figure-9: Hydatid cyst left parietal lobe 
Hydatid disease is usually manifested by cysts in the liver and lungs. Only 2% of  hydatid infections involve the brain 

of man and is always correctly diagnosed by CT. We had a single case of hydatid cyst in the parietal lobe. It is usually 

large, spherical and solitary. The CSF like density of the cyst contents and the absence of perifocal and peripheral 

contrast enhancement differentiate this lesion from cerebral abscess on CT13. (Fig.9) 

CONCLUSION 
The study has strongly supported the importance of CT scan in the early and correct diagnosis of brain infections. 
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