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Abstract

Background: The central nervous system (CNS) is major targets of HIV. Imaging plays major role for diagnosis. In the era
ofhighly active antiretroviral therapy (HAART), immune reconstitution inflammatory syndrome (IRIS) frequently develops,
causing worsening of opportunistic infection after initial of HAART and atypical imaging findings.

Objective: To evaluate radiographic findings of HIV-related brain lesions and imaging characteristics in CNS-IRIS at
Ramathibodi Hospital.

Methods: Adult HIV patients who performed the first CT of the brain and first MRI of the brain were reviewed. The final
diagnoses from medical records were assessed followed by CSF analysis, pathological report, and therapeutic treatment.
Results: Eighty-one HIV patients (64 CT brains and 44 MRI brains) with HIV-related brain lesions were diagnosed. There
were 24.7% cryptococcal infection, 18.5% tuberculous infection, 8.6% HIV encephalopathy and progressive multifocal
leukoencephalopathy (PML), 7.4% neurosyphilis, 6.2% toxoplasmosis and TB-IRIS, 2.5% primary CNS lymphoma, and
others.

Conclusions: Cryptococcal infection was the most common disease of adult HIV-related brain lesions followed by tuberculous
infection, HIV encephalopathy, and PML. Besides less basal meningitis and hydrocephalus in tuberculous meningitis and
no demonstrated target lesion in tuberculoma compared with prior literatures, other imaging findings of each HIV-related
brain lesions were not different from those of the prior studies.
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Introduction

The human immunodeficiency virus (HIV),
retrovirus that infects cells of the immune system and
disrupts their functions, known as one of the world major health
problems.' According to the Joint United Nations program on
HIV/AIDS (UNAIDS), an estimated of 36.9 million people
were living with HIV infection at the end of 2014.°

Due to the ability to cross the blood-brain barrier
in the early course of infection, central nervous system
(CNS) is one of the major target of HIV.' The prevalence of
neurological complication in HIV patients were estimated to
be 39 - 70%,’ and it was the first manifestation of symptomatic
HIV infection in 10 - 20% of patients. In a review of autopsies
of acquired immune deficiency syndrome (AIDS) patients,
they also found 63% patients with abnormal pathology of
the brain.’

Clinical presentations in HIV-related brain diseases
show low diagnostic ability due to non-specific symptom for
each disease. Investigations, such as the T-helper/inducer
count (CD4 count) and standard test of cerebrospinal fluid
(CSF cell count, cell differentiation, protein, and sugar) are
also non-specific. Although CSF serology specific agent,
CSF culture, and polymerase chain reaction (PCR) have high
specificity, their sensitivities are only about 56 - 60%.’ Brain
biopsy, a reference standard for diagnosis, is an invasive
procedure and not widely available. So then the use of it is
still limited.

The diagnostic imaging still plays major role in
diagnosis of HIV-related brain lesions. The imaging modalities,
including computed tomography (CT), magnetic resonance
imaging (MRI), single-photon emission computed tomogra-
phy (SPECT), and positron emission tomography (PET) were
performed to assist confirmation of diagnosis and selection of
suitable treatment protocol.” Among them MRI is the modality
of choice, dues to high sensitivity in lesion detection and
differentiation. However, because CT scan is non-compli-
cated, fast, relatively low cost, and widely available it is used

as the first-line imaging modality for detection brain lesion,
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screening other life-threatening conditions, and screening
contraindication prior to lumbar puncture in HIV patients.

Owing to highly active antiretroviral therapy
(HAART) era, patients who suffered from HIV infection
have better prognosis and life expectancy. However immune
reconstitution inflammatory syndrome (IRIS), known as
immune restoration disease, develops as a complication
of HAART causing transient worsening of opportunistic
infection after initiation of therapy and atypical imaging
findings in HIV-related brain lesions such as contrast
enhancement, interstitial edema, mass effect, and restricted
diffusion in infections not typically characterized by these
findings.™

This study aimed to evaluate radiographic
findings of the HIV-related brain lesions and the imaging
characteristics in CNS-IRIS.

Brain Lesions in HIV Patient

The spectrum of brain lesions in HIV patients
can be broadly categorized into five groups: primary effect
from HIV infection itself, secondary opportunistic infection,
neoplasms, vascular diseases, and drug-related complication
of treatment.

In countries where HAART is available, cognitive
dysfunction caused directly by HIV itself, AIDs dementia
complex or HIV encephalopathy (HIVE), represent the
majority of cases.” '’ In other areas, the opportunistic infections,
which included progressive multifocal leukoencephalopathy
(PML), cytomegalovirus (CMV) infection, cerebral
toxoplasmosis, tuberculosis, cryptococcal infection, neu-
rosyphilis, herpes simplex virus (HSV), bacterial meningitis,
and other fungal infection, play the major role.

The primary CNS lymphoma (PCNSL) is
HIV-associated neoplasm, which is the second most common
brain mass found about 6% in HIV patients.® CNS disorder
caused by HIV-associated vasculopathy is diagnosis of
exclusion. Almost every pattern and type of vasculitis of
small, medium and large vessels has been encountered in the
HIV setting. IRIS known as immune restoration disease, is

a complication of HAART that causes transient worsening
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of opportunistic infection after initiation of therapy.

Retrospective, cross-sectional study was approved
by institutional research ethics committee. The authors
reviewed all CT and/or MRI brain before treatment of the
brain lesions in HIV patients (seropositive), age > 18 years,
at Ramathibodi Hospital from January 2010 to August 2016
and had final diagnosis which was HIV-related brain lesion.
The patients who had missing or inadequate data or non
HIV-related brain lesions were excluded.

Imaging Techniques

CT Imaging Techniques: The plain and contrasted
axial CT scan of the brain were obtained with Aquilion one
320, (Toshiba, Japan), Somatom Sensation Cardiac 64,
(Siemens, Germany), Aquilion CX 64, (Toshiba, Japan),
and Extended Brilliance 256, (Philips, Netherlands),
using the whole brain scan 3-mm slice thickness. 50-cc of
intravenous non-ionic contrast material was administered and
contrasted axial study was performed immediately after
complete injection of contrast media.

MRI Imaging Techniques: The standard protocols
of MRI of the brain, included sagittal T1W MDEFT, sagittal
and axial flair FS with Gd, axial SE T1W with and without
Gd, axial TSE T2WFS, axial DWI B0 and B1000 with ADC
mapping, axial SWI, coronal T2W FFE, THRIVE T1W FS
with Gd in 3 planes, were obtained with Philips MR system
Ingenia 3.0T, (Best, Netherland), GE Medical system Excite
HDxt 1.5T, (Milwankee, USA), and Philips MR system
Achieva 1.5T, (Best, Netherland). Intravenous gadolinium
was administered using average dose of 0.1 mmol/kg.
Imaging Interpretations

The images were interpreted seperately by a
third-year radiology resident in training and a board-certified
neuroradiologist. If the interpretation were different, the images
were re-evaluated by both interpretators and the results were
reached by consensus. The final imaging interpretaion were
recorded using data collection form described as follows.

CT Imaging Findings:
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1) Distribution: classify as no lesion, focal or diffuse lesions;
2) Number of lesion: classify as no lesion, single or multiple
lesions.

3) Atrophy: define as presence of brain parenchymal volume
loss with compensatory enlargement of the cerebrospinal
fluid (CSF) space.

4) Non-enhanced findings: different density of the lesion
compared with the normal tissue of the brain itself'is classified
as no lesion, hypodense, isodense, or hyperdense lesion.

5) Contrast-enhancement: on the basis that each brain
lesion may show different characteristic enhancement. The
contrast enhancement pattern after contrast administration
is classified as no enhancement, homogeneous,
heterogeneous, rim enhancement, and target sign patterns.
The target sign is defined as a ring-shaped zone of peripheral
enhancement with a small eccentric enhancing nodule.
6) Mass effect: define as phenomenon in which
brain lesion causes surrounding areas of brain struc-
tures to be compressed due to space taking lesion.
7) Leptomeningeal enhancement: define as enhancement
of the pia mater or enhancement that extends into the
subarachnoid spaces of the sulci and cisterns.

8) Ventriculitis: define as inflammation of ventricles in the
brain, seen as ventricular debris, periventricular or ependymal
enhancement.

9) Hydrocephalus: define as an abnormal expansion of
cavities (ventricles) within the brain that is caused by the
accumulation of CSF.

MRI Imaging Findings:

1) Distribution: classify as no lesion, focal or diffuse lesions.
2) Number of lesion: classify as no lesion, single or multiple
lesions.

3) Atrophic: define as presence of brain parenchymal volume
loss with compensatory enlargement of the CSF space.

4) TIW findings: on the T1W imaging, different signal
of the lesion compared with the normal tissue of the brain
itself is classified as no lesion, hypointense, isointense or
hyperintense lesion.

5) T2W/FLAIR findings: on the T2ZW/FLAIR imaging, dif-
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ferent signal of the lesion compared with the normal tissue
of the brain itself is classified as no lesion, hypointense,
isointense, or hyperintense lesion.
6) Diffusion restriction: abnormal restricted diffusion, which
can be identified from diffusion weighted imaging (DWI),
is classified as no restricted diffusion, restricted diffusion of
the wall of the lesion, restricted diffusion of the cavity of the
lesion, and patchy restricted diffusion.
7) Enhancement: the enhancement pattern after gadolinium
administration is classified as no enhancement, homogeneous,
heterogeneous, rim enhancement, and target sign patterns.
The target sign is defined as a ring-shaped zone of peripheral
enhancement with a small eccentric enhancing nodule.
8) Mass effect: phenomenon in which brain lesion causes
surrounding areas of brain structures to be compressed due
to space taking lesion.
9) Leptomeningeal enhancement: define as enhancement
of the pia mater or enhancement that extends into the
subarachnoid spaces of the sulci and cisterns.
10) Ventriculitis: characteristic MRI findings of ventriculitis
include intraventricular debris and pus, abnormal
periventricular and subependymal signal intensity, and
enhancement of the ventricular lining on conventional MRI
sequences.
11) Hydrocephalus: define as an abnormal expansion of
cavities (ventricles) within the brain that is caused by the
accumulation of CSF.
Final Diagnosis

The final diagnosis was accessed from medical
record, followed by ICD 10, based on history, neurological
examination, laboratory data (blood for antigen, CSF culture,
CSF specific antigen, CSF-PCR, CSF Indian-ink, CSF
cytology, and pathological report), and therapeutic treatment.
Without universally agreed-upon definition for IRIS, we used
combination of Shelburne et al’ criteria and Roberson et al’
criteria to define the IRIS group, which was described as the
patient who diagnosis of AIDS, treatment with anti-HIV
medicines had led to an increase in CD4 T lymphocytes

(> 25 cells/mm’), symptoms consistent with an infectious/
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inflammatory condition appeared while on antiretroviral therapy,
and symptoms could not be explained by a newly acquired
infection, by the expected clinical course of a previously
recognized infectious agent, or by side effects of therapy.
Data Collection

The demographic data which were collected by
reviewing from the medical record were recorded in data
collection form including: hospital number (HN), age,
gender, clinical presentation, T-helper/inducer count (CD4),
and history of HAART.
Statistical Analysis

Statistical analysis was descriptive statistical

analysis including categorical variables; gender, clinical
presentation, history of HAART, and CD4 level were
described by number and percentage. CT and MRI imaging
features were described by number and percentage.
Continuous variables (age) were summarized by mean X)

and standard deviation (SD).

Two hundred sixty-four seropositive HIV patients
underwent CT brain. Two hundred patients were excluded
from the study, 111 patients for no intracranial pathology 23
patients for known case of HIV related brain lesions, 29
atients for non-HIV related brain lesions, and 37 patients
for missing or inadequate data. Consequently, the study
population included 64 patients with 43 males and 21
females. The median age was 34.5 years (range, 18 - 71
years). All of them had neurologic symptoms. Most
common presenting neurologic symptom was headache
(31.3%). The median CD4 count was 42.5 cell/mm’ (range,
4 - 1.184 cell/mm’). Only 19 patients (29.7%) had received
HAART during the onset of symptom.

One hundred twenty-seven seropositive HIV
patients underwent MRI brain. There were 83 patients
who were excluded from the study, 25 patients for
no intracranial pathology, 17 patients for known case of
HIV related brain lesions, 29 patients for non-HIV related

brain lesions, and 12 patients for missing or inadequate



data. The study population included 44 patients with
29 males and 15 females. The median age was 36.5
years (range, 20 - 64 years). All of them had neurologic

symptoms. Most common presenting neurologic symptom

Table 1 Baseline Patient Characteristics
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was hemiparesis/weakness (25%). The median CD4 count
was 70.5 cell/mm’ (range, 4 - 1,184 cell/mm’). Only 15
patients (34.1%) had received HAART during the onset of

symptom. Details of the patient data are shown in Table 1.

Characteristic CT MRI

Gender

Male, No. (%) 43 (67.2) 29 (65.9)

Female, No. (%) 21 (32.8) 15 (34.1)
Age, median (range) 34.5(18-71) 36.5 (20 - 64)
Clinical presentation

Alteration of conscious, No. (%) 13 (20.3) 9 (20.45)

Seizure, No. 7 (10.9) 6 (13.6)

Weakness, No. (%) 10 (15.6) 11 (25)

Headache, No. (%) 20 (31.3) 5(11.4)

Fever, No. (%) 10 (15.6) 4(9.1)

Other neurologic symptoms, No. (%) 4(63)" 9(20.45)"
T-helper/inducer count (CD4), cell/mm’

<200, No. (%) 50 (78.1) 34 (77.3)

> 200, No. (%) 14 (21.9) 10 (22.7)

Median (range)

HAART, No. (%)

42.5(4-1184)

70.5 (4 —1184)

19 (29.7) 15 (34.1)

Abbreviation: CT, computed tomography; HAART, highly active antiretroviral therapy; MRI, magnetic resonance imaging.

" Included impaired memory, left facial palsy, dysarthria, and blurring vision.

" Included behavioral change, blurring vision, diplopia, ophthalmoplegia, papilledema, aphasia, and ataxia.

Imaging Findings

Sixty-four HIV patients with HIV-related brain
lesion were performed by CT of the brain, 29.7% cryptococcal
infection, 18.8% tuberculous infection, 9.4% HIVE,
7.8% neurosyphilis, 6.3% toxoplasmosis, 4.7% PML and
tuberculosis-immune reconstitution inflammatory syndrome
(TB-IRIS), and other cases of PCNSL, HSV, HIV
vasculopathy, cytomegalovirus (CMV), varicella-zoster-
virus (VZV), Microbacterium avium complex (MAC),

histoplasmosis infection, combined diagnoses of

toxoplasmosis and neurosyphilis, combined diagnoses of
toxoplasmosis and tuberculosis, PML-IRIS, VZV-IRIS, and
HIVE-IRIS. Details of the HIV-related brain lesions in each

modalities are shown in Table 2.
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Table 2 HIV-Related Brain Lesions in Each Modality

Disease

Cryptococcal infection 19 (29.7) 3(6.8) 20 (24.7)
Tuberculous infection 12 (18.8) 10 (22.7) 15 (18.5)
HIV encephalopathy 6(9.4) 2 (4.5) 7 (8.6)
PML 3(4.7) 7 (15.9) 7 (8.6)
Neurosyphilis 5(7.8) 2 (4.5) 6(7.4)
Toxoplasmosis 4(6.3) 3(6.8) 5(6.2)
PCNSL 1(1.6) 2(4.5) 2(2.5)
HSV 1(1.6) 1(2.3) 1(1.2)
HIV vasculopathy 1(1.6) 1(2.3) 1(1.2)
CMV 1(1.6) 1(2.3) 1(1.2)
VZV 1(1.6) 1(2.3) 1(1.2)
Histoplasmosis infection 1(1.6) 0 1(1.2)
MAC 1(1.6) 1(2.3) 1(1.2)
Toxoplasmosis and syphilis 1(1.6) 1(2.3) 1(1.2)
Toxoplasmosis and tuberculosis 1(1.6) 1(2.3) 1(1.2)
Tuberculosis and syphilis 0 (0) 1(2.3) 1(1.2)
Tuberculosis and HSV 0(0) 1(2.3) 1(1.2)
TB-IRIS 3(4.7) 3(6.8) 5(6.2)
PML-IRIS 1(1.6) 1(2.3) 1(1.2)
HIVE-IRIS 1(1.6) 0(0) 1(1.2)
VZV-IRIS 1(1.6) 1(2.3) 1(1.2)
CMV-IRIS 0(0) 1(2.3) 1(1.2)
Total 64 (100) 44 (100) 81 (100)

The patients who underwent both CT and MRI studies were calculated at 1 patient in total cases.



64

Forty-four HIV patients were performed by MRI
of the brain, 22.7% tuberculous infection, 15.9% PML,
6.8% cryptococcal infection, toxoplasmosis, and TB-IRIS,
4.5% HIVE, neurosyphilis, and PCNSL, and other cases
of HSV, HIV vasculopathy, CMV, VZV, MAC, combined
diagnoses of toxoplasmosis and neurosyphilis, combined
diagnoses of toxoplasmosis and tuberculosis, combined
diagnoses of tuberculosis and neurosyphilis, combined
diagnoses of tuberculosis and HSV, PML-IRIS, VZV-IRIS,
and CMV-IRIS.

The most common diagnosis in this study was
cryptococcal infection in 19 patients (29.7%). Common
CT findings were no brain parenchymal lesion (78.9%),
leptomeningeal enhancement (42.1%), and normal brain
(42.1%). All cases of the brain lesion (21.1%) showed focal
distribution, seen as a non-enhancing hypodense lesion at
basal ganglia in 2 cases (10.5%), enhancing hyperdense
lesion in 1 case, and non-enhancing hypodense lesion in
1 case. By MRI, diagnosed cryptococcal infection were
performed in 3 patients (6.8%). One case showed diffuse
multiple small non-enhancing hyperintense-T2 nodules
with restricted diffusion, more on bilateral frontal lobes,
suggestive of cryptococcal pseudocysts (Figure 1). One
case showed subacute infarction of the lenticulostriate
territory. The other showed a rim-enhancing hypointense-T1
and hyperintense-T2 lesion with perilesional edema,
suggestive of cryptococcoma (Figure 2). Leptomeningeal
enhancement was observed in two cases.

Diagnosed tuberculous infection patients were
performed by CT of the brain in 12 cases (18.8%). Tuberculous
meningitis was diagnosed in 8 patients (12.5%). Common
CT findings were no brain parenchymal lesion (75%)
and leptomeningeal enhancement (62.5%). One case
showed basal meningitis (Figure 3). Only 25% of the
patients showed normal brain study. All cases of the brain
parenchymal lesion showed focal non-enhancing hypodense
lesions, likely due to cortical infarction. Tuberculoma
was diagnosed in 3 patients (4.7%). Two of them (67%)

showed a focal rim-enhancing lesion, likely caseous tuber-
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culoma (Figure 4). One case also showed mild mass effect
and associated leptomeningeal enhancement. Another
case showed multiple non-enhancing hypodense lesions.
Tuberculous abscess was diagnosed in 1 patient and
showed a large rim-enhancing hypodense lesion with mass
effect and associated leptomeningeal enhancement (Figure
5). Tuberculous infection was the most common diagnosis
and was diagnosed in 10 patients (18.5%) who performed
by MRI. Six patients (13.6%) were tuberculous meningitis
and all of them showed leptomeningeal enhancement with
2 cases showed basal meningitis (Figure 3). Three cases
showed multifocal hypointense-T1 and hyperintense-T2
lesions with patchy diffusion restriction and gyral
enhancement, suggestive of subacute infarctions of multiple
vascular territories. Subpial enhancing nodules was found
in 1 case. Tuberculoma was seen in 3 patients (6.8%). All
cases showed nodular enhancing, hypo to isointense-T1 and
hyperintense-T2 lesions with one case showed rim
enhancement (Figure 4). Associated leptomeningeal
enhancement was found in one case. Tuberculous abscess
was seen in 1 case and showed a rim-enhancing lesion with
cavitary restricted diffusion and mass effect.

Six HIVE patients (9.4%) were performed by
CT. All of them showed diffuse brain atrophy (Figure 6).
Diffuse symmetrical non-enhancing hypodense lesion at
bilateral cerebral white matter were found in 50% of the
patients and another half showed no brain lesion. Two HIVE
patients (4.5%) were performed by MRI. All of the HIVE
cases showed brain atrophy with diffuse hypointense-T1
and hyperintense-T2 lesions involving bilateral cerebral
white matter. No enhancement or mass effect was observed
(Figure 6).

Three PML patients (4.7%) were performed by
CT. Two of them (66.7%) showed diffuse asymmetrical
multiple hypodense lesions involving subcortical white
matter (Figure 7) and 1 patient showed mass effect.
Another case showed a focal hypodense lesion without

mass effect. None of them showed enhancement. PML

was found in 7 patients (15.9%) by MRI. All cases showed
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multiple asymmetrical non-enhancing hypointense-T1 and
hyperintense-T2 lesions involving bilateral subcortical
white matter (Figure 7). Three cases showed wall and
patchy diffusion restriction and one case showed mild mass
effect and focal leptomeningeal enhancement.

Diagnosed neurosyphilis was performed by
CT in 5 patients (7.8%). One of them showed multifocal
non-enhancing hypodense lesions, which could be
subcortical infarctions. The others showed normal CT brain.
By MRI, 2 neurosyphilis cases were found (4.5%). One of
them showed multifocal gyral enhancement due to cortical
infarction in multiple territories. Another case showed
enhancing nodule at vestibulocochlear nerve (Figure 8).

Four toxoplasmosis patients (6.3%) were performed
by CT. All of them showed focal distribution of brain lesion
with mass effect and marked perilesional edema. About 75%
of the patients showed solitary or multiple rim-enhancing
hypodense lesions. Another showed multiple patchy
enhancing hypodense lesion. Most of the lesions involved
corticomedullary junction and cerebellum (Figure 9).
Associated leptomeningeal enhancement was found in
one case. Three patients were performed by MRI. All of
them showed multiple enhancing lesions with mass effect.
Variability of enhancement pattern was observed, 2 cases
showed ring and eccentric target enhancing patterns and
another case showed heterogeneous and nodular enhancement
(Figure 10). Associated leptomeningeal enhancement was
found in 2 patients.

PCNSL was found in one case by CT. The CT
findings was a focal faint enhancing, iso to hyperdense
lesion at cerebral cortex with mass effect and leptomeningeal
enhancement (Figure 11). PCNSL was diagnosed in 2
patients (4.5%) by MRI, showed a solitary hypointense-T1
and hyperintense-T2 lesion with wall restricted diffusion
and rim enhancement at cerebral cortex and cerebellum, as
well as hydrocephalus (Figure 12).

Other brain lesions were found. The case of HSV
infection showed focal patchy enhancing hypodense lesions

with leptomeningeal enhancement and hydrocephalus by
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CT and showed more details of multifocal acute to subacute
infarctions of multiple vascular territories with diffuse
leptomeningeal enhancement and mild hydrocephalus
by MRI (Figure 13). By CT, the HIV vasculopathy case
showed multifocal non-enhancing hypo and hyperdense
lesions with leptomeningeal and gyral enhancement along
the cerebral hemisphere and basal cistern, likely multifocal
subacute infarctions. By MRI, the case showed multifocal
acute and subacute infarctions of multiple vascular
territories with leptomeningeal enhancement (Figure 14).
The VZV infection showed multifocal non-enhancing
hypodense lesions with mass effect, which more clarify
as multifocal acute to subacute infarctions of left MCA
territory by MRI (Figure 15). Associated leptomeningeal
enhancement was also noted. The CMV infection showed
brain atrophy with leptomeningeal enhancement, ventriculitis
and hydrocephalus without focal brain lesion by both
CT and MRI (Figure 16). The MAC infection showed a
focal non-enhancing hypodense lesion with mass effect,
leptomeningeal enhancement and hydrocephalus. By MRI,
the case showed multifocal rim enhancing hypointense-T1
and isointense-T2 lesions with cavitary restricted diffusion,
leptomeningeal enhancement and ventriculitis (Figure
17). Histoplasmosis infection showed a rim-enhancing
hyperdense lesion at left frontal lobe with leptomeningeal
enhancement and hydrocephalus by CT (Figure 18).
Combined diagnosis was also seen. Combined
diagnoses of tuberculosis and neurosyphilis case showed
a homogeneous enhancing hypodense lesion involving
left middle cerebellar peduncle and left sided dorsal
pons, suggestive of rhombencephalitis by CT. By MRI,
the case showed patchy enhancing hypointense-T1 and
hyperintense-T2 lesions with patchy restricted diffusion,
cranialnerveenhancementandleptomeningeal enhancement.
Combined diagnoses of toxoplasmosis and tuberculosis
case showed multifocal non-enhancing hypodense
lesions with mass effect, leptomeningeal enhancement, and
hydrocephalus by CT and showed diffuse innumerous rim

and nodular enhancing lesions with restricted diffusion
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scattered at both cerebral hemispheres by MRI. Combined
diagnoses of toxoplasmosis and neurosyphilis case showed
multifocal acute to subacute infarctions with leptomeningeal
enhancement. Combined diagnoses of tuberculosis and
herpes simplex virus showed diffuse hyperintense-T2
lesions with basal leptomeningeal enhancement and
hydrocephalus.

There are 9 cases of CNS-IRIS, which are
TB-IRIS (3 patients), PML-IRIS, VZV-IRIS, HIVE-IRIS,
and CMV-IRIS. One of TB-IRIS case showed extensive
basal leptomeningeal enhancement and a focal rim-enhancing
hypodense mass with extensive perilesional edema
(Figure 19). The other cases showed leptomeningeal
enhancement, except one case with normal CT brain. By
MRI, all cases showed multifocal rim with/without nodular
enhancing lesions with leptomeningeal enhancement. One
case showed extensive basal meningitis and brain edema
(Figure 20). The PML-IRIS case showed normal CT
brain but diffuse multiple mild heterogeneous enhancing
without

isointense-T1/hyperintense-T2  lesions

effect were found by MRI (Figure 21). The VZV-IRIS

mass

cases also showed normal CT brain but acute and subacute
infarctions of multiple vascular territories were found by
MRI (Figure 22). The HIVE-IRIS showed multifocal
rim-enhancing hypodense lesions with mass effect and
extensive basal leptomeningeal enhancement (Figure 23).
The CMV-IRIS showed brain atrophy with multiple nodular
lesions along the ependymal surface of bilateral lateral
ventricle, leptomeningeal enhancement, and hydrocephalus

without brain lesion.

Figure 1 Cryptoccocal Infection; MRI in DWI (A) and ADC
mapping (B) showed multiple restricted nodular lesion, suggestive

of cryptococcal pseudocysts.
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Figure 2 Cryptoccocal Infection; MRI in FLAIR image (A)
and T1W image post gadolinium (B) showed a rim-enhancing
hyperintense-T2 lesion with perilesional edema, suggestive of

cryptococcoma.

Figure 3 Tuberculous Meningitis; CT with contrast (A) and
MRI in FLAIR image post gadolinium (B) demonstrated basal

leptomeningeal enhancement.

Figure 4 Tuberculoma; CT with contrast (A) and MRI in TIW
image post gadolinium (B) demonstrated focal rim-enhancing

lesion, likely caseous tuberculoma.

Figure 5 Tuberculous Abscess; CT with contrast showed a large
rim-enhancing hypodense lesion with mass effect and associated

leptomeningeal enhancement.
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Figure 6 HIV Encephalopathy; CT brain (A) showed Figure 10 Toxoplasmosis; MRI of the brain in T2W image (A),
diffuse brain atrophy. MRI T2W-image (B) showed brain and TIW post gadolinium (B) showed multiple eccentric target

atrophy with diffuse hyperintense-T2 lesions involving enhancing lesions with mass effect.

bilateral cerebral white matter.

Figure 7 PML; MRI in TIW image (A) and T2W image (B)  Figure 11 PCNSL; CT brain; plain (A) and post contrast (B)
showed asymmetrical non-enhancing hypointense-T1 and  showed focal faint enhancing hyperdense lesion at left temporal
hyperintense-T2 lesions involving bilateral subcortical white lobe with mass effect and leptomeningeal enhancement.

matter.

Figure 8 Neurosyphilis; MRI in T2W image showed a tiny en-  Figure 12 PCNSL; MRI of the brain in T2W image (A),
hancing nodule at vestibulocochlear nerve and T1W post gadolinium (B) showed a rim-enhancing

hyperintense-T2 lesion at right cerebellum.

Figure 9 Toxoplasmosis; CT brain (A) showed a focal Figure 13 HSV Infection; MRI in DWI (A) and ADC mapping
rim-enhancing lesion with mass effect and markedly perilesional ~ (B) showed multifocal acute to subacute infarctions of multiple
edema. Another CT brain (B) showed a rim-enhancing vascular territories.

hypodense nodules at left middle cerebellar peduncle.
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Figure 14 HIV Vasculopathy; MRI in TIW post gadolinium  Figure 18 Histoplasmosis Infection; CT brain post contrast

showed multifocal infarctions with gyral enhancement showed a rim-enhancing hyperdense lesion at left frontal lobe

with leptomeningeal enhancement.

Figure 15 VZV Vasculopathy; MRI in DWI (A) and ADC  Figure 19 TB-IRIS; CT brain post contrast (A, B) showed
mapping (B) showed acute to subacute infarctions of left MCA  extensive basal leptomeningeal enhancement and a focal
territory. rim-enhancing hypodense mass with extensive perilesional

edema.

Figure 16 CMV Infection, MRI in FLAIR image post Figure 20 TB-IRIS; MRI in T1W images (A, B) post
gadolinium (A, B) showed diffuse atrophic change of brain gadolinium showed rim-enhancing lesion with extensive basal
parenchyma with leptomeningeal enhancement, ventriculitis meningitis and brain edema.

and hydrocephalus.

Figure 17 MAC Infection; MRI of the brain in TIW post Figure 21 PML-IRIS; MRI in T2W image (A) and TIW
gadolinium (A), DWI (B) and ADC mapping (C) showed post gadolinium (B) showed mild heterogeneous enhancing
multiple rim-enhancing lesions with cavitary restricted hyperintense-T2 lesion without mass effect.

diffusion, likely brain abscess.
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Figure 22 VZV-IRIS; MRI in DWI (A) and ADC mapping (B)
showed acute infarction of the lenticulostriate branch of the left
MCA, seen as non-enhancing lesion with restricted diffusion
involving posterior limb of the left internal capsule and left

globus pallidus.

Figure 23 HIVE-IRIS; CT brain; plain (A) and post
contrast (B) showed multifocal rim-enhancing hypodense

lesions with mass effect.

Discussion

Eighty-one HIV-related brain lesions were
diagnosed, including 24.7% cryptococcal infection, 18.5%
tuberculous infection, 8.6% HIV encephalopathy and PML,
7.4% neurosyphilis, 6.2% toxoplasmosis and TB-IRIS,
2.5% PCNSL, and other cases of HSV, HIV vasculopathy,
CMV, VZV, MAC, histoplasmosis, combined diagnoses
of toxoplasmosis and neurosyphilis, combined diagnoses
of toxoplasmosis and tuberculosis, combined diagnoses
of tuberculosis and neurosyphilis, combined diagnoses
of tuberculosis PML-IRIS, VZV-IRIS, CMV-IRIS, and
HIVE-IRIS. There were prior studies about HIV-related
brain lesions showing variation in diseases and incidence,
which may be due to different geographic areas, period of
evaluation, and different inclusion criteria.”””*"

Majority of the imaging findings of HIV-related

brain lesions were not different from the prior studies. All

cases of HIVE showed brain atrophy." CNS cryptococcal

infection showed no focal brain lesion (75%) and 45% showed
leptomeningeal enhancement. Hypodense lesion by CT of the
brain at basal ganglia, which could be gelatinous pseudocyst,
or old lacunar infarction, was found in only few cases.
All findings by MRI were consistent with the prior studies.'”
Most of findings seen in the cases of tuberculous infec-
tion were consistent with the previous studies, including
leptomeningeal enhancement (90%), without brain lesion
(50%). Basal meningitis was found only 3 cases (30%). By
MRI, multifocal subacute infarctions were found in 50%,
suggestive of basal vasculitis. Tuberculoma showed a focal
rim-enhancing lesion with or without mass effect in 2 cases,
suggested caseous tuberculoma. Nodular enhancing lesions
werefoundinall cases, suggestednon-caseatingtuberculoma.
A rim-enhancing lesion was also detected in 1 case.
Associated leptomeningeal enhancement was found in 50%.
A case of tuberculous abscess showed a large rim-enhancing
hypodense/isointense-T1 and hyperintense-T2 lesion with

13-14
However,

cavitary restricted diffusion and mass effect.
basal meningitis was incommon, hydrocephalus and target
lesion were not found in this study. All of toxoplasmosis
cases showed focal lesion(s) (80% multiple) with mass
effect and marked perilesional edema. Rim-enhancing
hypodense lesions involved corticomedullary junction and
cerebellum are common presentation in CT findings. By
MRI, ring and eccentric target enhancing pattern (eccentric
target sign) were common but heterogeneous and nodular
enhancement could be found.

From the prior study, eccentric target sign,
which is composed of concentrically thickened vessels
traversing the sulcus produced the eccentric target
enhancement, surrounding zone of necrosis produced the
intermediate zone of hypointensity and enhancing rim from
histiocyte response with inflamed and proliferating vessels,
was considered with 95% specificity and 25% sensitivity
for diagnosis of toxoplasmosis.'”"” In our study, it was
found in 66.7% and was not found in other diseases. Due to

relatively common question to distinguish between cerebral
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toxoplasmosis and PCNSL in HIV patients,difference between
these two diseases were found in many findings, such as
multiplicity, location, increased attenuationinnon-contrasted
CT in PCNSL, restricted diffusion in PCNSL, eccentric
target sign in toxoplasmosis.'™" In the present study, most
of PML cases showed asymmetrical multiple hypodense
lesions in CT and hyperdense-T2 lesions involving
bilateral subcortical white matters without mass effect or
enhancement. However, mild mass effect was also found
in two cases and focal leptomeningeal enhancement was
found in one case, who not on antiretroviral therapy prior
to presentation. These atypical findings were also reported
infrequently in prior studies.

The other rare HIV-related brain lesions were
found in the present study, including HSV infection,
VZV infection, CMV

HIV vasculopathy, infection,

MAC infection, and histoplasmosis. These findings were
consistent with prior studies.””

Concomitant HIV-related brain lesions, the
imaging findings are compatible with the prior study,
including toxoplasmosis and neurosyphilis infection,"”
concomitant toxoplasmosis and tuberculosis, toxoplasmosis
and neurosyphilis and tuberculosis and herpes simplex
virus.

Nine cases of CNS-IRIS were found and were
compatible with the prior studies. The HIVE-IRIS
was diagnosed in one case and showed multifocal
rim-enhancing lesions with mass effect and extensive
basal leptomeningeal enhancement. The findings were
difference from radiographic appearances of HIVE and
other HIVE-IRIS cases from prior literature, which are
seen as diffuse bilateral high T2 lesions at both white and
gray matter, multiple punctate or linear enhancement,
and infrequently fulminant focal area of demyelination or
tumefactive inflammation.” Five cases of TB-IRIS were
diagnosed, which had variable imaging findings. One
case showed extensive leptomeningeal enhancement and

a rim-enhancing mass with extensive perilesional edema.

While the other 2 cases showed focal enhancing lesions with

Ramathibodi Medical Journal

leptomeningeal enhancement, similar to imaging findings
of tuberculous infection. One of the cases showed only
leptomeningeal enhancement and another case show normal
CT. One case of PML-IRIS showed diffuse enhancing
hyperintense-T2 lesions without mass effect, which is
consistent with a prior study and not different from atypical
PML case. The VZV-IRIS case showed normal CT brain.
The CMV-IRIS case showed leptomeningeal enhancement
and hydrocephalus without focal parenchymal lesion, not
different from the CMV case.”

Limitation of study included a retrospective nature
resulted in some missing clinical information, small sample
size, multiple diversities of HIV-related brain lesions, and

incomplete surgical or pathological confirmation.

Conclusions

The most common disease of adult HIV-related
brain lesions in Ramathibodi Hospital was cryptococcal
infection, followed by tuberculous infection, HIV
encephalopathy, and PML. Besides less basal meningitis
and hydrocephalus in tuberculous meningitis and no
demonstrated target lesion in tuberculoma compared with
prior literatures, other imaging findings of each HIV-related
brain lesions were not different. Some findings were found
to be helpful for diagnosis of some diseases, such as brain
atrophy without focal lesion in HIV encephalopathy,
asymmetrical non-enhancing hypodense or hyperintense-T2
lesions at bilateral subcortical white matter in PML, and
eccentric target sign in toxoplasmosis.

Diagnosis of CNS-IRIS was still difficult due
to variable of imaging findings. The appearances on
neuroimaging studies, such as extensive lesions, contrast
enhancement, or mass effect in infections should raise
suspicion for diagnosis of IRIS. However, imaging findings

similar to each disease or even normal brain study cannot

rule out diagnosis of IRIS.
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