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ABSTRACT ___

BACKGROUND: HIV is the etiologic agent of AIDS which belongs to the family of human retroviruses. The clinical
disease of the nervous system accounts for a significant degree of morbidity in a high percentage of patients with
HIV infection. OBJECTIVES OF STUDY: To determine the role of computed tomography in central nervous system
manifestations of human immunodeficiency virus infected individuals and assessment of the site, nature and extent
of lesions. MATERIAL & METHODS: Sixty patients infected by HIV retovirus having CNS manifestations were
subjected to the computed tomography brain using Philips 6 slice MDCT scanner. RESULTS: The age range was
5-60 years, peak incidence 30-39 years with mean age of 33.03 + 12.44 years. There were 44 (73.33%) male and
16 (26.67%) female, with male to female ratio of 2.75:1. The commonest complaint was altered sensorium in
25(41.7%) cases,followed by headache 24 (40%) cases, seizures 14(23.3%) cases, and fever 11(18.3%) cases.
34(56.67%) cases were having focal lesions with hypodense lesions in 33(55%) cases, hyperdense lesions in 8
(13.33%) cases and isodense lesion 3(5%) cases. Majority of the focal lesions 32 cases(53.33%) had supratentorial
location. 51.51% of cases of the hypodense lesions were located in the basal ganglionic region while 48.48% of
cases were located in the cerebral hemispheres. Ring or nodular enhancing hyperdense or isodense lesions were
seen in 11.67% mostly supratentorial in location. Cerebral atrophy was seen in 23(38.33%) cases. CONCLUSIONS:
CT scan is widely available, simple to perform and can be performed quickly on confused, delirious patients. It can
provide the clinician with diagnostic as well as prognostic information for a better patient management.
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Introduction significant degree of morbidity in a high percentage

of patients with HIV infection.1

Human immunodeficiency virus (HIV) is the etiologic 1. Opportunistic infections i.e. Toxoplasmosis,
agent of autoimmune deficiency syndrome (AIDS) Cryptococcosis, Progressive multifocal leuko-
which belongs to the family of human retroviruses encephalopathy, Cytomegalovirus Syphilis,
(retroviridae) and the subfamily of lentiviruses. The Mycobacterium tuberculosis, HTLV-1 infection,
currently defined groups of HIV-1 9 (M,N,O,P) and Amebiasis.

the HIV-2 groups A through G each. More than 2. Neoplasms i.e. Primary central nervous system
95% of people living with HIV/AIDS reside in low- (CNS) lymphoma, Kaposi's sarcoma.

and middle-income countries with 50% are females, 3. Result of HIV-1 i.e. Aseptic meningitis, HIV-
and 2.5 million are children <15 years. Clinical associated neurocognitive disorders, including
disease of the nervous system accounts for a HIV, Encephalopathy/AIDS dementia complex.
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4. Myelopathy i.e. Vascular myelopathy, Pure
sensory ataxia Paresthesia/dysesth.

5. Peripheral neuropathy i.e. Acute inflammatory
demylinating polyneuropathy (Guillain-Barre
syndrome), Chronic inflammatory demyelinating
pholyneuropathy (CIDP), Mononeuritis multiplex,
Distal symmetric pholyneuropathy.

Acute meningitis or encephalitis may be a com-
ponent of the acute HIV syndrome. The term HIV-
associated neurocognitive disorders (HAND) is
used to describe a spectrum of disorders that range
from asymptomatic neurocognitive impairment (ANI)
to minor neurocognitive disorder (MND) to clinical
severe dementia. The most severe form, HIV-asso-
ciated dementia(HAD), also referred to as the AIDS
dementia complex, or HIV encephalopathy, is
considered an AIDS-defining illness.t

Both magnetic resonance imaging (MRI) and
computed tomography (CT) can effectively screen
for cerebral atrophy, present in virtually all patients
with clinically significant HIV encephalopathy.
Central atrophy (ventricular enlargement) predo-
minates over cortical atrophy (sulcal prominence).2
HIV encephalopathy does not result in mass effect
or enhancement. If either of these findings is pre-
sent, another diagnosis must be considered.3
Among the more frequent opportunistic diseases
that involve the CNS are toxoplasmosis, Crypto-
coccus, progressive multifocal leukoencephalopathy,
and primary CNS lymphoma. Aseptic meningitis is
seen in very late stages of HIV infection in the
setting of acute primary infection.

1. To determine the role of computed tomography
in central nervous system manifestations of

human immunodeficiency virus infected
individuals.

2. Assessment of the site, nature and extent of

lesion with computed tomography in HIV
infected individuals.
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Material and Methods ___

The present study of computed tomographic (CT)
findings of central nervous system manifestations
in Human Immunodeficiency Virus (HIV) infected
individuals was conducted on sixty patients in the
Department of Radiodiagnosis, Government Medical
College, Amritsar, India. The patients with clinical
symptoms and laboratory diagnosis as HIV infected
with neurologic symptoms were selected. The case
selection was done comprising of all age groups,
who were seropositive for HIV presenting with neu-
rological symptoms and signs. HIV positive patients
with trauma or with any other non-neurological
complaints were excluded from the study.

After taking the informed consent, each patient
was subjected to cranial computed tomography
examination. CT examination was performed on
Philips Brilliance multislice (six slice) whole body
scanner with slice thickness of 6 mm. About 40ml
of iodinated contrast agent was used during
contrast-enhanced CT scans. The results of study
were systematically collected, assimilated and
analyzed to draw valid conclusions.

Be_Su_l_ts—_

Out of total 60 cases, the age range of patient age
was 5-60 years with peak incidence was in the age
group of 30-39 years. The mean age was 33.03
12.44 years. Forty four cases (73.33%) were male
and 16 cases (26.67%) were female with a male
to female ratio of 2.75:1. There was preponderance
of males in the age group between 10-50 years. In
this age group out of the 52 cases, 40 were males.
The mean age of female cases was 32.8 years and
for males was 32.9 years.

The commonest complaint was altered sensorium
in 25 (41.7%) cases, headache in 24 (40%) cases,
seizures in 14 (23.3%) cases, and fever in 11
(18.3%) cases. Neck rigidity was elicited in 4 (6.67%)
cases, loss of consciousness and generalized weak-
ness in 6 (10%) cases and hemiparesis were pre-
sent in 5 (8.3%) cases.

Of 60 study cases, 8 cases were diagnosed as
normal study, 34(56.67%)cases were having focal
lesions. Hypodense lesions were found in 33(55%)
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cases while cerebral atrophy was seen in 23
(38.33%) cases. Hyperdense lesions were seen in
8 (13.33%) cases and isodense lesion in 3(5%)
cases (Tab. 1). Majority of the focal lesions 32
cases (53.33%) had supratentorial location.

Pattern on NCCT No of cases | Percentage (n=60)

Normal 8 13.33%
Cerebral atrophy 23 38.33%
Hypodense lesion 33 55%
Hyperdense lesion 8 13.3%
Isodenselesion 3 5%
Focal lesions 34 56.67%

single-19 single - 31.67%

multiple-15 multiple - 25%
Mass effect 7 11.67%
Hydrocephalus 8 13.33%
Perilesional edema 5 8.33%

Table 1: Distribution of various patterns of lesions found
in non - contrast studies (n=60)

Most of the cases of cerebral atrophy were seen
in the age group 30-39 years; out of total 18 patients,
7(11.67%) cases had cerebral atrophy. In the
patients with cerebral atrophy, altered sensorium
was most common complaint in 52.17% cases
followed by headache in 39.13%.

Cerebral atrophy with single or diffuse hypodense
lesions without any mass effect, suggestive of HIV
encephalopathy was seen in 6(10%) cases. While
cerebral atrophy with asymmetrical hypodense
lesions, suggestive of PML was seen in 3(5%)
cases.

Hypodense lesions with peripheral enhancement
suggestive of cerebral toxoplasmosis was seen in
7 (21.21%) cases. Headache and seizure were the
most common complaint (4 cases) in this category
of patients. The hypodense lesions were single in
5 cases while multiple in 2 cases. 51.51% of cases
of the hypodense lesions were located in the basal
ganglionic region while 48.48% of cases were
located in the cerebral hemispheres.

Ring or nodular enhancing hyperdense or isodense
lesions were seen in 11.67% mostly supratentorial
in location. Headache and seizures were the most
common complaint in these patients. Incidental
case of meningioma and ependymoma was seen
in 1 case each.
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Di .
CNS disease may be the first expression in AIDS,
but it may also occur as a late manifestation. A
defect in cell-mediated immunity makes AIDS
patients susceptible to opportunistic infections and
certain tumors.4

In the present study, age of the 60 cases of HIV-
infected individuals with CNS symptoms ranged
from 5 to 60 years with mean age was 33.03 =
12.44 years. Our study matches with the study
carried by Berhe T et al5 out in 105 patients with
age range of 14 - 65 years and the mean age of
34.6 years. Oliveira JF et alé conducted a study in
194 patients and have found the mean age to be
35.8 £ 0.6 years with age range of 18 to 65 years.
In the present study most of the patients, 33(55%)
cases were in the age group 30-49 years (Tab. 2).
Hongsakul K and Laothamatus J7 reported maxi-
mum no of cases (57.4%) were in the age group
18-35 years, while Patel ML et alé found that majority
of patients (49.5%) were 31-40 years of age.

Study Comparison Study population | Mean age

Hongsakul K and 195 34 years

Laothamatus J

Berhe T et al 347 34.6 years

Patel ML et al 105 34.28 years

Oliveira JF et al 194 35.8 years

Present study 60 33.03 years
Table 2

In the present study of 60 cases, 44 patients were
male and 16 patients female with a ratio of 2.75:1.
Hongsakul K and Laothamatus J7 reported a male
to female ratio of 1.4:1. Berhe T et al5 reported a
ratio of 4.5:1 which is higher than the present study.
Oliveira JF et alé also reported a higher male-to-
female ratio of 2.28:1 which coincides with present
study.

The mean age for males was 32.9 years while that
for females was 32.8 years (Tab. 3). Singh R et al8
studied 416 patients with an age range of 20 to 65
years reported the mean age for males to be 40.88
years.
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Study Comparison Study population |Male:Female Ratio

Hongsakul K and 195 1.4:1

Laothamatus J

Berhe T et al 347 1.02:1

Patel ML et al 105 45:1

Oliveira JF et al 194 2.28:1

Present study 60 2.75:1
Table 3

From the present study it is evident that, headache
was the most common complaint seen in 41.7%
cases followed by altered sensorium (38.3%) and
seizures (23.3%). Fever was seen in 18.3% cases
while unconsciousness and generalized weakness
was seen in 10% cases each. In the study con-
ducted by Hongsakul K and laothamatus J7 they
found that headache was seen in 41.5% of cases,
altered sensorium in 33.3% of cases, seizures in
11.8% of cases and motor weakness in 9.7% of
cases. While in a study of 347 patients by Berhe T
et al5 the incidence of headache was found to be
61.05%, altered sensorium was seen in 53.89%
cases, seizures in 34.29% cases and fever in
31.12% cases. According to Patel ML et al® the
commonest presenting symptom was fever (72.38%),
followed by loss of weight (56.19%), vomiting
(28.57), headache (27.62%), altered sensorium
(18.1%), paraparesis (1.90%), blurring of vision
(1.9%), hemiparesis (1.9%) and quad-riparesis
(0.95%).

In the present study, cerebral atrophy was the most
common finding seen in 38.33% cases. In patients
with AIDS dementia complex, CT showed diffuse,
symmetric cerebral atrophy that was out of pro-
portion for the patient’s age.3 In the study conducted
by Hongsakul K and Laothamatus J7 (Fig. 1), 59%
cases were diagnosed as having cerebral atrophy
suggestive of HIV encephalopathy. In a study of
416 patients by Singh R et al8 the incidence of HIV
associated dementia was found to be 33.65%. In
a study of 200 patients by Moller AA et all0 non-
focal atrophic changes was seen in 74 (37%)cases.
Levy RM et alt5 studied 200 consecutive patients
with AIDS and neurologic symptoms. They found
the incidence of diffuse cerebral atrophy in 75
(37.5%) patients. However Deshpande AK et altl
in a study of 300 cases found the incidence of AIDS
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Figure 1: Non contrast axial CT Brain in a 33 year old HIV patient
shows diffuse brain atrophy with symmetrical hypodense areas
in the deep white matter periventricular in location-PML.

dementia complex in only 5.9% which is significantly
lower than the present study. Kim HJ et al12 studied
34 patients and found the incidence of HIV ence-
phalopathy in 29% of cases. Satischandra P et al'3
found the incidence of HIV associate dementia in 15%
of cases out of a total 20 cases. Balakrishnan J et alt4
reported that the incidence of HIV ence-phalopathy
can be found in 60% of cases.

There was wide variation in the reported incidence of
HIV encephalopathy (Tab. 4). However, most of the
studies found the incidence value to be in between
30% to 40%. This is similar to the present study
(38.33%).

Study Comparison Incidence of HIV encephalopathy

Hongsakul K and Laothamatus J 59%
Singh R et al 33.65%
Moller AA et al 37%
Levy RM et al 37.5%
Balakrishnan J et al 60%
Kim HJ et al 29%
Deshpande AK et al 5.9%
Present study 38.33%

Table 4
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In the present study 15 cases out of total 23 cases
of cerebral atrophy was seen in the age group 20-
49 years and most of them were male patients (16
cases). Levy RM et alt5 in the study of 200 patients
with AIDS and neurologic symptoms too found that
patients with initial CT evidence of atrophy only
were young patients and the atrophy was related
to AIDS and not to normal aging. Post MJ et all6
studied 22 patients and reported that the median
age was 36.5 year and all the patients were men.
In the present study, most of the patients presented
with altered sensorium (12 cases) and headache
(9 cases). Post MJ et alé report that progressive
alteration of mental status, confusion, slowness of
thought etc. were the clinical findings in HIV
encephalitis. Stanley PC et all? studied 61 HIV
seropositive patients and found that headache and
seizures are common in HIV encephalopathy.While
in the study by Moller AA et alt0 they found that
89% of the patients with no-focal atrophic changes
had no neurological symptoms; 2 patients out of
total 74 cases had symptoms and signs of
meningism (Fig. 2) and 3 patients had focal cerebral
symptoms.

Figure 2: Contrast enhanced axial CT Brain scan shows marked
leptomeningeal enhancement in suprasellar cistern, right sylvian
fissure and a few of sulcal spaces suggestive of meningitis-
Tuberculous?
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In the present study out of total 23 cases of atrophy,
4 cases were associated with hydrocephalus. Post
MJ et alié found that out of 21 patients 13 had
hydrocephalus. In total 23 cases of atrophy, hypo-
dense lesions (Fig. 3) were found in 9 cases of
which 3 had symmetric diffuse hypodensities. Post
MJ et all6 in their study, found that out of 21 patients
with atrophy 7 patients had hypodense lesions and
symmetrical hypodense lesions were found in 5
patients only. Hongsakul K and Laothamatus J7
studied 195 patients out of which 144 patients had
atrophy detected by CT. Of these 144 patients, 50
patients had hypodense lesions. So the present
study is in accordance with the literature.

Figure 3: Axial CT scan Brain shows small non enhancing
hypodense lesions in bilateral thalamic regions.

In the current study, 33 patients had hypodense
lesions of which 7 patients showed ring enhancing
pattern of enhancement (Fig. 4) while 6 patients
showed no enhancement and one patient had
heterogeneous enhancement. Patients with ring
enhancing hypodense lesions had headache and
seizure in 57.14% of cases. Altered sensorium was
seen in 28.57% of cases. Hongsakul K and Lao-
thamatus J7 reported that the most common CT
finding of toxoplasmosis were multiple deep and
superficial ring enhancing lesions. In their study
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were seen in 61.5% of cases. In the study conducted
by Berhe T et al5 headache was seen in 47.2% of
cases, altered sensorium was seen in 58.3% of
cases and seizures was seen in 42.5% of cases.
In the present study single lesion was seen in
71.42% of cases and multiple lesions were seen
in 28.57% of cases.

In our study, all the hypodense lesions were located
in the supratentorial region. 51.51% of the lesions
were located in the basal ganglionic region while
48.48% of them were located in the cerebral hemis-
pheric region. Hongsakul K and Laothamatus J7
reported that the cerebral hemispheres and basal
ganglia are the most common sites for cerebral
toxoplasmosis. Cryptococcomas which present as
nonenhancing hypodense lesions are also situated
in the basal ganglionic region. Progressive multifocal
leukoencepholopathy is also seen on CT as asym-
metric, nonenhancing hypodense lesion without
mass effect in the cerebral hemispheres. Dina TS!8
reported the locations of toxoplasmic lesions to be
17% in basal ganglionic region, 45% in cerebral
hemispheres. Infarctions also appear as nonenhan-
cing hypodense lesions.

Intracranial tuberculomas appear either as ring or
nodular enhancing hyperdense or isodense lesions
(Fig. 5). This pattern was described by Whelan MA
and Stern J19 in eight patients. In their study, prior
to administration of contrast material, all lesions

Figure 4(a): Non contrast and (b) contrast enhanced CT Brain
axial views showing multiple small ring enhancing lesions with
significant perilesional edema.

there was 76% multiple lesions and 24% single Figure 5: CECT Brain axial scan showing an irregular ring

. . enhancing lesion in left frontal lobe. Marked peripheral edema
lesions. In a St_Udy conducted by SatIShChandt_‘a_ P with effacement of adjacent sulcogyral spaces- Cerebral
et al13 convulsions and focal neurological deficits Tuberculoma.
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were either isodense or minimally hyperdense, and
none were calcified. Four patients showed ring
enhancing pattern while 6 patients had the nodular
enhancement pattern. Perilesional edema with
supratentorial location was noted in 7 cases while
one was located infratentorially. In the present
study, 4 patients had hyperdense lesion and 3
patients had isodense lesions. Of these 7 cases,
4 of them had lesions supratentorially while 3 had
lesions infratentorially. Mass effect was seen in 6
of the cases. Heterogeneous pattern of enhance-
ment was seen in 4 cases, ring enhancing pattern
in one cases and homogeneous enhancement in
one case. In the study by Whelan MA et alt9, 3
patients presented with seizures, 2 with headache
and fever, altered sensorium, neck rigidity were
seen in 1 cases each. In the present study, head-
ache and seizures were seen in 3 cases each,
unconsciousness in 2 cases and altered sensorium,
fever in 1 case each. One of the hyperdense lesion
which showed homogeneous enhancement, mass
effect and was located infratentorially had features
similar to meningioma (Fig.5). Meningiomas are
the most common non-glial primary tumors of the
central nervous system and the most common extra
axial neoplasms, accounting for approximately 15%
of all intracranial tumors. The typical meningioma
is a homogeneous, hemispheric, markedly enhan-
cing extra axial mass located over the cerebral
convexity, in the parasagittal region, or arising from
the sphenoid wing.20

In the present study, a case with an isodense lesion
with calcification and heterogeneous enhancement
located infratentorially was seen, the features of
which were suggestive of ependymoma. Ependy-
momas are isodense of on non-enhanced CT,
approximately 50% show calcification and mild to
moderate inhomogeneous enhancement is seen
and 60% of them located infratentorially.21 These
findings emphasize the need for routine CT scan-
ning with or without intravenous contrast agent in
HIV patients with neurologic symptoms and signs
as it is a very good initial investigation to rule out
any neurological involvement. Clinical judgment
alone is not sufficient for detecting neurological
involvement in HIV patients.
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Conclusions _____

CT scan of brain remains an essential imaging
study in HIV patients with clinical signs and
symptoms of neurological involvement. It is widely
available, simple to perform and can be performed
quickly on confused, delirious patients. Clinical
diagnosis is often not possible in these patients
because of considerable overlap in the signs and
symptoms. CT scan must be done which can effec-
tively demonstrate any neurological involvement.
In fact a normal CT scan of the brain has been
shown to be associated with a better prognosis in
relation to the development of progressive neuro-
logical disease. So the CT scan of the brain in HIV
infected individuals with neurological symptoms
and signs can provide the clinician with diagnostic
as well as prognostic information for a better patient
management.
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