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medical services at that time was through out‑of‑pocket 
payment with high cost of investigations, drugs and high 
rate of drop‑out from treatment.4‑6 The minimum wage of 
workers in Nigeria in the year 2000 was five thousand five 
hundred naira (N5,500) which translated to about fifty 
five dollars ($55).7,8 All the comorbidities or opportunistic 
infections of HIV/AIDS were also treated through 
out‑of‑pocket payment because there was no health 
insurance scheme in Nigeria at that time and government 
had not started to subsidize investigations and treatment 
for patient with HIV/AIDS.9‑13 The payment for CT scan 
services and other radiological services by patients with 
HIV/AIDS in this period was also through out‑of‑pocket 
making CT scan to be unaffordable to majority of the 
patients who needed it.14‑16 The cost of CT scan in 1999 
to 2003 was thirty thousand naira (N30,000) or three 
hundred dollars ($300) and the minimum wage of workers 

IntroductIon

Computed tomography was first installed in Nigeria in 
November 19, 1987 at the University College Hospital 
(UCH) Ibadan.1 Ten years later, 10 other teaching hospitals 
in the country acquired the facilities in 1996 to 1998.2,3 This 
was at the time of high prevalence of HIV/AIDS in Nigeria 
reported at 5.9%.4 Treatment for HIV/AIDS and other 
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Background: The  objective is to study intracranial complications of HIV/AIDS using 
brain‑computed tomography in patients who presented with neurological features before the 
advent of subsidized HIV/AIDS treatment program with highly active antiretroviral therapy 
(HAART) in Nigeria. Materials and Methods: Retrospective study of patients’ records 
retrieved from radiology and medical records departments of the hospital. The studied patients 
had HIV/AIDS and presented with neurological features and underwent CT scan. Results: 
A total of 36 patients who tested positive for HIV and who presented with neurological features 
suspected to be complications of AIDS were examined with CT scan. They consisted of 24 male 
and 12 females. The male to female ratio was 2:1. The age of the patients ranged from 27 to 
45 years. Seventeen patients (47.2%) were aged 30–34 years. Twenty‑four patients (60%) were 
single while 12 (40%) were married. Twenty‑seven patients (75%) were infected with HIV 
1 and 2, five patients (13.9%) were infected only with HIV‑1 while four were infected with only 
HIV‑2. Presenting neurological complaints include left hemiplegia 13 (36.1%), right hemiplegia 
6 (16.7%), coma 7 (19.4%), memory loss/dementia complex 5 (13.9%), convulsion with coma 
2 (5.6%), left hemi‑pariesis with memory loss 2 (5.6%), and staggering gait 1 (2.8%). The findings 
in CT scan include infarcts‑like lesions 14 (38.9%), multiple ring‑enhancing lesions 7 (19.4%), 
cerebral atrophy 5 (13.9%), multiple nodular lesions 4 (11.1%), acute intracerebral hemorrhage 
3 (8.3%), cerebral hemiatrophy 2 (5.6%), and solitary ring‑enhancing lesions 1 (2.8%). Eight 
patients with single or multiple ring enhancing lesions were treated with empirical treatment 
for toxoplasmosis but only three (37.5%) made full recovery. Conclusion: Brain CT scan showed 
extensive structural damages in patients with HIV/AIDS who were not treated with HAART. 
Out‑of‑pocket payment for investigations and treatment and absence of HAART could be 
partly responsible for high rate of advanced disease.
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ranged from five thousand five hundred naira only (N5,500) 
to seven thousand five hundred naira only or fifty five to 
seventy five dollars only ($55‑$75). Therefore the cost of 
CT scan was at least six times the total take home pay of 
the minimum wage earner and over 50% of Nigerians were 
living on less than one US dollar per day as at 1998.7‑9

The result of these was high rate of advanced disease and 
inadequate investigations and treatment since the patients 
must paid through out‑of‑pocket for practically every 
aspect of medical expenses.4,5 At this time the campaign 
for voluntary HIV/AIDS testing could not answer the 
question of the payment modality and therefore did not 
gain appreciable momentum. Highly active antiretroviral 
therapy (HAART) was not yet available in the country.4‑6,12 
Cases of patients with neurological complication of HIV/
AIDS and who could afford CT scan were studied. This study 
aimed to document experiences in Nigeria regarding the 
neurological complication of HIV/AIDS in 1999‑2003, when 
there was no government intervention in the  investigations 
and treatment.

MAterIAlS And MethodS

The study consisted of retrospective analysis of case notes, 
CT scan request cards, CT scan reports, CT scan films of 
patients with HIV/AIDS retrieved from radiology and 
medical records departments of the hospital. The study 
of the medical records was done from April 1, 2010 to 
September 30, 2011. The patients were referred for the 
CT scan on account of development of focal or generalized 
neurological symptoms and signs suspected to be central 
nervous complication of HIV/AIDS. The studied medical 
records and radiology images covered a‑4‑year period 
(April 1, 1999 to March 30, 2003). Third‑generation single 
slice scanner, SOMATOM AT (Siemens AG, Germany 1994), 
was used in the brain imaging.

The CT scans were all cranial CT scans. Ten millimeter 
slices were taken from the base of the skull to the 
vertex. However, 2 mm slices were taken in the areas 
with lesions. Low‑osmolar contrast medium (iopamidol, 
40 ml) was administered intravenously to those patients 
in whom acute hemorrhage had been excluded by the 
initial non‑contrast scans. The result was analysed using 
Microsoft Excel (Microsoft Inc., USA, 2006).

reSultS

A total of 36 patients whose clinical and laboratory results 
had proven their HIV/AIDS status as positive and who 
presented clinically with neurological symptoms and signs 
were examined with CT scan in the unit of the authors. They 
consisted of 24 males and 12 females with male‑to‑female 
ratio of 2:1. Twenty‑four patients (60%) were single while 
12 (40%) were married. Majority of the patients were 
young adults [Table 1]. Twenty‑seven patients (75%) 

were infected with HIV I and II, 5 patients (13.89%) were 
infected only with HIV‑I while 4 were infected with only 
HIV‑II. The patients’ age ranged from 27 to 45 years. 
Seventeen patients (47.22%) were aged 30–34 years. On 
the whole 36 patients presented with focal or generalized 
neurological symptoms suspected to be consistent 
with stroke, intracranial mass lesion, neurological, and 
neurobehavioural diseases as well as other coexisting 
symptoms [Table 2]. The presenting complaints are shown 
in Table 2. The findings in the CT scan are shown in Table 3, 
Figures 1‑4. Seven of the patients died. The other twenty‑six 
patients could not be followed up for long time due to lack 
of adequate communication facilities and non‑compliance 
to regular clinic visit probably resulting from stigmatization 
or inability to continue the expensive out‑of‑pockect 
payment for their treatment.

dIScuSSIon

In sub‑Saharan African with high rate of poverty out‑of‑
pocket payment method during the study period, illiteracy, 
and advanced stages of HIV/AIDS were frequently observed 
in the hospitals.7,8 In previous studies by several authors, 

Table 1: Age range of the patients
Age range M F Total %

25–29 5 1 6 16.7
30–34 7 5 12 33.3
35–39 3 6 9 25.0
40–44 6 0 6 16.7
45–49 3 0 3 8.3
Total 24 12 36 100

Table 2: Presenting complaints
Presenting complaints Number Percentage

Left hemiplegia 13 36.1
Right hemiplegia 6 16.7
Coma 7 19.4
Memory loss/dementia complex 5 13.9
Convulsion with coma 2 5.6
Left hemiparesis with memory 
loss

2 5.6

Staggering gait 1 2.8
Total 36 100

Table 3: Findings in brain CT scan
CT scan findings Number Percentage

Cerebral hemiatrophy 2 5.6
Cerebral atrophy 5 13.9
Acute intracerebral hemorrhage 3 8.3
Infarcts‑like lesions 14 38.9
Multiple ring‑enhancing lesions 
with mass effect

7 19.4

Multiple nodular lesions 4 11.1
Solitary ring‑enhancing lesion 1 2.8
Total 36 100
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central nervous system (CNS) complications were observed 
in 75% of patients with HIV/AIDS showing that this might 
be a leading cause of death. For patients with HIV/AIDS 
who were attending clinics for the first time, 25% presented 
neurological symptoms.4,6,14,17

In this study, 27 patients (75%) were aged 25 to 39 years 
which is the most productive period of their life. This 
finding is consistent with reports by other authors.4,6,14,17,18 
Twenty‑four males (60%) were investigated with CT 
scan compared to 12 females (40%). This sex ratio is 
at variance with what was obtained by other authors 
who studied the prevalence rate of HIV/AIDS in other 
populations.15,16 However, in a system where the mode of 
payment was out‑of‑pocket, it may reflect the ability of 
more males to pay for expensive investigations compared 
to females since males are often the breadwinners, more 

Figure 1: (a) Non-contrast CT scan showing an extensive hypodense lesion in the area of the right basal ganglia with mass effect. (b) Contrast 
enhancement shows multiple ring enhancing lesions within the hypodense mass. This was a case of cerebral toxoplasmosis as the patient 
recovered completely with drug treatment for this condition

ba

Figure 2: Multiple hyperdense nodular densities due to cerebral 
granulomas in a patience with HIV/AIDS

Figure 3: CT scan image of the brain showing infarct-like lesion in the 
right frontal-parietal lobe in a patient with HIV/AIDS

Figure 4: CT scan image of the brain showing solitary ring enhancing 
lesion in the left frontal lobe in a patient with HIV/AIDS
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literate, more likely to be employed and more capable 
financially.7,8

Twenty‑four patients (60%) were single and 12 (40%) were 
married. This agreed with the reports by other authors.4,19 
All the patients presented with advanced diseases, with 
serious CNS complaints or symptoms that encouraged 
them or their relations to pay for the CT scan study. All 
the features which the patients presented with were 
serious neurological features making this group a highly 
selected group. The high cost of CT scan compared to the 
patients earnings, mean that only very serious symptoms 
and signs convinced the patient or relations to pay for the 
CT study.12,13 The features seen on CT scan showed that 
cerebral infarct‑like lesions 14 (38.9%) were the most 
common findings on CT scan. These were moderate in 
size and multiple in majority of the cases. The next highest 
recorded finding was multiple ring‑enhancing lesions with 
associated hypodense mass effect due to surrounding 
oedema. These lesions have many differential diagnosis 
including toxoplasmosis, lymphoma, tuberculosis, 
bacterial meningitis with cerebral abscess, progressive 
multifocal leucoencephalopathy, cytomegalovirus 
infection, and cerebral fungal infection and it is impossible 
to differentiate each of these as the cause in each case 
using computed tomography alone.20‑22 Two or more of 
these causes of multiple ring‑enhancing lesions could 
coexist. Biopsy for histology was not done because of the 
absence of facilities for this in our centre at that time. 
Three patients with single or multiple ring‑enhancing 
lesions recovered following drug treatment for cerebral 
toxoplasmosis [Figures 1 and 4]. Coexistence of more 
than one cause of single or multiple ring‑enhancing 
lesions could be responsible for incomplete response in 
other patients treated for cerebral toxoplasmosis. Other 
causes of ring‑enhancing lesions could not be conclusively 
diagnosed. Cerebral atrophy (15.9%) was the third highest 
lesion noted. Multiple nodular lesions which were mostly 
hyperdense, suggestive of granulomatous lesions were 
seen in four patients (11.1%) [Figure 2]. Other lesions 
recorded are shown in the table. These findings are 
consistent with the report of other authors that the main 
diagnoses to exclude in patient with HIV/AIDS which led 
to request for brain CT scans were stroke, tuberculosis, 
toxoplasmosis and lymphoma.4,6,10,17,18 Cerebral infarct‑like 
lesions [Figure 3], presenting clinically as stroke, is 
recognized as one of the radiological findings of many 
CNS conditions in patients with AIDS who develop focal 
mass‑like effect and ring‑enhancing lesions.21‑27 In this 
study, brain mass lesion was seen in 11.1%. This finding 
agrees with the findings by other authors that brain mass 
lesions were seen in 10% of patient with HIV/AIDS.4,17‑26,28

The importance of the study is that brain mass lesions in 
patients with HIV/AIDS were often caused by oedema of 
the CNS due to infections such as cerebral bacterial abscess, 

toxoplasmosis, tuberculosis, and other granulomatous 
lesions [Figures 1, 2 and 4]. The patients’ conditions could 
be improved by the relieve of the oedema with appropriate 
drug treatment of the causes.4,10,18,24,25 For instance, some of 
the patients with toxoplasmosis improved with the correct 
treatment for this condition in this study. CNS lymphoma 
and other noninfections conditions are however very 
difficult to exclude using imaging alone and thus biopsy for 
histology and other diagnostic investigations are invaluable 
where facilities are available.

In conclusion, patients with HIV/AIDS in Nigeria in 
the study period made late presentations partly due to 
out‑of‑pocket payment for investigations and treatment. 
Those who presented with neurological features who had 
CT scan had very serious structural brain abnormalities 
some of which were treatable. Even though it is expensive 
compared to the patients’ earning power in sub‑Saharan 
Africa, when affordable CT scan is advocated for patients 
with HIV/AIDS who develop focal neurological symptoms 
for early diagnosis and treatment of treatable structural 
brain lesions. Advocacy and attitudinal change to a more 
healthy lifestyle, fidelity, adherence to one partner, and the 
use of condoms remain the key to prevention of HIV/AIDS 
and thus its complications in our environment.
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