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Persistent Enhancement after Treatment for Cerebral Toxoplasmosis
in Patients with AIDS: Predictive Value for Subsequent Recurrence

Jean Pierre Laissy, Philippe Soyer, Caroline Parlier, Sylvie Lariven, Zakia Benmelha, Vincent Servois,
Enrique Casalino, Elisabeth Bouvet, Annie Sibert, Francois Vachon, and Yves Menu

PURPOSE: To determine the predictive imaging (CT and/or MR) features of brain toxoplasmosis
recurrences in acquired immunodeficiency syndrome. METHODS: The imaging studies of patients
with brain toxoplasmosis were retrospectively reviewed. Forty-three patients with significant de-
crease or disappearance of brain lesions under specific treatment on follow-up imaging examina-
tions were included. MR examinations were performed using T2- and T1-weighted sequences,
before and after intravenous administration of gadolinium-DOTA. RESULTS: A recurrence oc-
curred in 11 (26%) of 43 cases. Ten (91%) of these 11 patients with recurrence showed focal
persistent enhancement after the initial treatment of toxoplasmosis abscess. One of the 11 patients
with recurrence showed no persistent enhancement; 3 patients showed persistent enhancement but
had no recurrence. CONCLUSIONS: Recurrences of brain toxoplasmosis in our series correlated
with persistent contrast enhancement. We hypothesize that demonstration of persistent areas of
contrast enhancement after treatment for initial toxoplasmosis may be a valuable sign for identi-
fying patients at risk for recurrence.

Index terms: Acquired immunodeficiency syndrome (AIDS); Brain, computed tomography; Brain,
infection; Brain, magnetic resonance; Toxoplasmosis
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Toxoplasmosis is by far the most frequent
opportunistic brain infection in patients with
acquired immunodeficiency syndrome (AIDS)
from western European countries, with an in-
cidence estimated to at least 25% (1, 2). The
more commonly used treatment of brain to-
xoplasmosis consists of the association of two
specific antibiotics (sulfadiazine, pyrimetha-
mine), followed by a secondary prophylactic
monotherapy. However, with the development
of retroviral drugs resulting in improved survival
rates and despite the use of secondary prophy-
laxis, several brain toxoplasmosis episodes can
recur at any time during the course of the
disease (3).
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We have undertaken this retrospective study
with one goal in mind. We attempted to deter-
mine whether imaging features had a prognos-
tic value in predicting recurrences by compar-
ing the initial and follow-up imaging features of
the first episode of brain toxoplasmosis in pa-
tients with and without recurrences.

Materials and Methods

Between January 1991 and March 1992, 58 patients
referred from the Infectious and Tropical Diseases Depart-
ment underwent computed tomography (CT) and/or mag-
netic resonance (MR) imaging for brain toxoplasmosis in
our institution. The medical, biological, and imaging
charts of these patients were reviewed retrospectively.

Fifteen patients were excluded for the following rea-
sons: 7 owing to incomplete data, 2 because they were
suspected of associated brain cryptococcosis on the basis
of positive antigen blood titer and culture, and 6 because
there was insufficient proof to ensure that brain lesions
were not of another cause. Of these 6 patients, 3 died
without long enough follow-up to document resolution of
the lesions, and 3 patients did not undergo the routine
follow-up clinical, biological, and imaging protocol. Forty-
three patients met these preliminary inclusion criteria: (a)
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neurologic manifestations such as headache, focal defi-
cits, epilepsy, and/or fever; (b) CD4 counts less than 200
cells per cubic millimeter; (c) no previous brain toxoplas-
mosis; (d) positive cerebrospinal fluid serology for toxo-
plasmosis, as determined by either initial negative titers
that became positive at follow-up or rising titers at follow-
up confirmed by increasing serology titers for toxoplasmo-
sis (these criteria were used for both initial diagnosis and
diagnosis of recurrence); (e) negative blood and cerebro-
spinal fluid titers for cryptococcosis or other viral (cyto-
megalovirus), bacterial (mycobacterium, nocardia), or
mycotic infections (candida) initially and during follow-up,
contemporarily to imaging examinations (these studies
were routinely performed in all patients); ( f) significant
and durable improvement on clinical and imaging follow-
up under antitoxoplasmosis therapy (return to a normal
neurologic status, no fever, and resolution of edema and
mass effect, regression, or disappearance of the abscess at
CT or MR imaging) (three patients within this group had
initial unfavorable response to therapy; stereotactic biopsy
confirmed toxoplasmic abscesses in these three cases);
and ( g) a follow-up period of at least 1 year (the range of
follow-up times available from shortest to longest time
period was 12 to 26 months for a mean * SD of 16.5 = 2.8
months). The chart reviews from the initial diagnosis until
the end of the follow-up period were studied in these 43
AIDS patients (11 of them were found to have had at least
one recurrence).

Initial treatment regimen included in all patients at least
a bitherapy with sulfadiazine (100 mg/kg per day) and
pyrimethamine (3 mg/kg per day). After initial treatment,
all the patients were maintained on secondary prophylaxis
including the two drugs at half dose until normalization at
imaging, then only one drug (pyrimethamine 1.5 mg/kg
per day).

Clinical signs were noted, and biological signs were
basically recorded: CD4 lymphocyte levels per cubic mil-
limeter and CD4/CD8 ratio; viral replication signs (P.,
antigenemia, B2 microglobulinemia); positive serology for
toxoplasmosis; and time course of the radiographic re-
sponse to therapy. Follow-up examination intervals were
evaluated according to a routine follow-up imaging proto-
col. Imaging studies were performed in all cases at the
time of diagnosis, then at 2 weeks, 4 weeks, 2 months, and
6 months after initiation of therapy. Intermediate exami-
nations were performed in cases of new neurologic symp-
toms and/or fever without evident origin.

Initial imaging examination was performed within a 24-
hour interval after the onset of symptoms. CT was the first
examination in 21 patients and the only one in 12 of them.
CT was performed before and after intravenous adminis-
tration of 120 mL of contrast medium (iodine 38 g/100
mL).

MR examinations were performed on a 1-T magnet with
the use of a quadrature emitting-receiving surface coil.
It was the initial examination for 22 patients. It included
at least axial spin-echo T2-weighted 2200/20-90/1
(repetition time /echo time /excitations) and T1-weighted
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TABLE 1: Estimation of edema and mass effect

Recurrence  No recurrence
n=11 n =32
Edema
Absent 2 (18%) 9 (28%)
Less than the lesion 5 (46%) 8 (25%)
diameter
Equal to the lesion 4 (36%) 9 (28%)
diameter
Greater than the lesion 0 6 (19%)
diameter
Mass effect
Absent 7 (64%) 19 (59%)
Displacement of one of
the following structures:
Cortical gyri
Ventricle 2 (18%) 6 (19%)
Midline
Displacement of two of 1 (9%) 3 (9%)
the above structures
Displacement of the 1 (9%) 4 (13%)

three structures

450/15/2 sequences before and T1-weighted imaging af-
ter intravenous injection of 0.1 mmol/kg of Gd-DOTA.
Images were interpreted by three independent radiolo-
gists, without knowledge of clinical and biological status.
All the follow-up examinations were studied. Imaging data
then were correlated with clinical and biological data.

Image Analysis

The analysis of MR and CT abnormalities included the
number of lesions per patient, shape (nodular or ring en-
hancement), size (larger or smaller than 2 cm), and lo-
cation. Unenhanced CT attenuation and MR signal inten-
sity as well as the importance of contrast enhancement
were studied. Brain involvement (“edema”) around the
lesions and the mass effect were visually quantified arbi-
trarily (Tablel). These signs were recorded for the initial
imaging procedure and for follow-up. Brain sequelae
were recorded, including the description of encephalo-
malacia, hemorrhagic lesions, and focal residual-con-
trast enhancement.

Recurrence was documented when, after initial im-
provement on CT and MR images under treatment (reso-
lution of edema, regression or disappearance of the ab-
scess), there was a new lesion or a recurrence in the same
area. This recurrence was confirmed by the elevation of
toxoplasmosis antigen titers in the cerebrospinal fluid and
serum and the absence of elevated titers for other brain
infections.

Statistical Analysis

The two groups of patients, 32 without and 11 with
recurrences, were compared. The clinical and imaging
data were cross-matched between the group without and
the group with recurrence.



AJNR: 15, October 1994

A statistical analysis using the nonparametric Wilcoxon
rank sum test was performed to test the significance of the
differences observed in clinical, laboratory, and imaging
data between the two groups. A P value less than .05 was
considered significant.

Results

The whole population included 35 men and 8
women, aged 23 to 69 years (mean, 35.6). The
mean time interval between human immunode-
ficiency virus diagnosis and brain toxoplasmo-
sis was 2.1 years. Toxoplasmosis was the inau-
gural manifestation of AIDS in 25 patients.
Thirteen patients had previous or concomitant
AIDS opportunistic infections such as Pneumo-
cystis carinii pneumonia (n = 12) and cyto-
megalovirus retinitis (n = 2). Six patients had
Kaposi sarcoma at initial presentation or during
the follow-up period; 6 had tuberculosis. Asso-
ciated brain lesions observed during the fol-
low-up were progressive multifocal leukoen-
cephalopathy in 1 patient, human immunodefi-
ciency virus encephalopathy in 3, and type B
lymphoma in 1.

All the patients had CD4 counts lower than
100 cells per cubic millimeter (3 to 95; average,
29.5). Time interval between initial diagno-
sis and treatment of cerebral toxoplasmosis
and detection of recurrence in the 11 patients
ranged from 6 to 12 months (mean, 8.8 = 2.1
months).

Clinical Differences between the
Two Groups of Patients

Patients with recurrences did not exhibit sig-
nificantly different clinical and biological pat-
terns from the other group of patients. However,
patients with recurrences were mostly subjects
in whom toxoplasmosis was the initial event of
human immunodeficiency virus conversion
(8/11 versus 17/32; P <.05). The CD4 level
was lower than that of patients without recur-
rences (mean * SD, 14.4 = 11.7 versus 32.5 =
15.6; P <.01).

Imaging Differences between the
Two Groups of Patients

The population with recurrences exhibited
fewer lesions on average and more ring-
enhancing lesions at the initial diagnosis, but
this observation was not significant. The lesion
size was similar between the two groups as well
as the frequency and importance of mass effect
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TABLE 2: Initial and follow-up imaging patterns of patients with
and without recurrences

Recurrence No recurrence _, ..
Significance

(n=11) (n = 32)
Initial
Average number of 2.2 3.8 NS
lesions
Size
<2 cm 73% 76% NS
>2 cm 27% 24% NS
Shape
Solid 57% 71% NS
Ring-enhancing 43% 29% NS
Follow-up
Time course of the 289 +*10.6 258 +6.6 NS
radiographic
response to
therapy (days)
Sequelae 11 (100%) 21 (66%) p < .01
Encephalomalacia 0% 8 (25%) p<.05
Encephalomalacia 1 (9%) 7 (22%) p<.05
plus hemorrhage
Hemorrhage 0% 3 (9%) p <.05
Encephalomalacia 7 (64%) 2 (6%) p <.01
plus persistent
enhancement
Persistent 3 (27%) 1 (3%) p < .01
enhancement

Note.—NS indicates not significant.

and edema (Tables 1 and 2). The time course of
the radiographic response to therapy was simi-
lar between the two groups.

Thirty-one (72%) of 43 patients exhibited
brain sequelae. Twelve of them exhibited areas
of encephalomalacia, and 13 (30%) persistent
focal enhancement in the subcortical regions
and/or in the vascular territory supplied by stri-
ate arteries (Fig 1). Hemorrhagic sequelae were
observed in 10 (23%) patients.

Persistent enhancement areas were signifi-
cantly correlated to the incidence of recur-
rences (P < .01), but areas of encephalomala-
cia were not. Persistent enhancement was
observed in 10 (91%) of 11 patients with recur-
rence (Fig 1-3,), whereas it was only observed
in 3 (9%) of the 32 patients without recurrence
(Table 2). The last case was a local recurrence
observed in an hemorrhagic area that could ob-
scure underlying persistent residual contrast
enhancement. This was the only patient with
hemorrhagic form of toxoplasmosis in this
group (9%) compared with the 9 (28%) of 32
cases in the group without recurrences (P <
.01). No recurrence was observed in patients
without brain sequelae.
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Fig 1. A, Initial contrast CT dis-
plays enhancement in both left (white
arrowhead) and right basal ganglia
(white arrows).

B, One month later, CT at the same
level shows residual enhancement on
the left (white arrowhead) and right
capsular cerebrospinal fluid space
(small white arrow) with an ill-defined
residual enhancement of the anterior
part of the putamen (large white
arrow).

C, CT images of recurrence 8 months
later show a solid enhancing lesion in
left basal ganglia (white arrowhead)
and persistent right capsular cerebro-
spinal fluid space (small white arrow)
with residual enhancement of the
anterior part of the putamen (large
white arrow).

D, Tl1-weighted MR
recurrence shows bilateral cerebrospinal
fluid spaces in the basal ganglia as D

image after

AJNR: 15, October 1994

E

confirmed on T2-weighted images (not shown) and attributed to Virchow-Robin space dilation as previously described in

cryptococcosis.

E, After injection persistent enhancement of the internal part of dilated Virchow-Robin spaces in the left putamen (small black

arrow).

Discussion

Several investigators have described the im-
aging features of brain toxoplasmosis in AIDS
(4-9); some of them described toxoplasmosis
sequelae (10). Few papers reported on toxo-
plasmosis recurrences, focusing on their clinical
aspects (2, 3). It has been observed that pa-
tients who relapse after receiving an adequate
course of therapy often develop new lesions in
areas of the brain previously free of infection

(2). The results of the present study demon-
strate that three main factors influence features
of brain toxoplasmosis recurrences: the delay
between AIDS and toxoplasmosis, the CD4
count level, and the residual focal enhance-
ment. Furthermore, we observed that local re-
currences at a site of previous infection are fre-
quent, usually occurring in cases with persistent
enhancement. In our series, toxoplasmosis in-
augural for AIDS was frequently associated with
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A B C

Fig 2. A, CT exhibits four nodular toxoplasmosis abscesses of different sizes, one at the anteriormost part of right external capsule,
two in the left occipital lobe, and one in the left frontal lobe (large white arrows).

B, One month after treatment residual persistent enhancement of the right external capsule (small white arrow) is present.

C, Seven months later local nodular recurrence associated with a new lesion in the splenium of the corpus callosum (large white
arrows).

A B C

Fig 3. A, Initial contrast CT examination displays a toxoplasmic abscess in the left frontal lobe.
B, Postcontrast MR examination after 1 month of treatment exhibits persistent enhancement (black arrow).
C, Postcontrast MR image 1 year later shows recurrence in the same area.



1778 LAISSY

low CD4 levels. As immunocompetence of
these patients worsens, the risk of relapsing in-
creases (3). The time course of initial response
under treatment as defined in this study is contro-
versial. Complete resolution of abnormalities on
imaging may vary between 3 weeks and 6
months. The time to resolution of the lesions
may of course depend on the area of the brain
involved; superficial lesions appear to respond
more quickly than do deeper lesions (2). An-
other limitation of this study is that no histologic
proof is available; the final diagnosis was thus
obtained from titers for toxoplasmosis and other
opportunistic infections, which were done in all
patients.

The frequency of brain sequelae is higher
than previously reported (3). The areas attrib-
uted to postinfectious encephalomalacia were
observed in about 20% of cases in our study;
they were described as specific signs of brain
cryptococcosis in another group of AIDS pa-
tients (11). It is possible that cryptococcosis
accounts for infection in some of these patients;
it is either a primary infection or a cause of
recurrent imaging findings. However, no patient
in our series had positive blood or CSF antigen
titer or culture for cryptococcosis at initial diag-
nosis or at follow-up. These areas could also be
considered dilated Virchow-Robin spaces (12).
Furthermore, we think that residual persistent
contrast enhancement can either correspond to
active toxoplasmosis abscesses or be located in
Virchow-Robin spaces, and we hypothesize that
they correspond to active tachyzoite sites, ac-
counting for a strong probability of recurrences.
Regardless of the mechanism of these abnor-
malities, recurrences are far more frequent in
such cases than in those in which no enhancing
sequelae are present.

It is well known that secondary prophylaxis
does not seem effective against the recurrence
of toxoplasmosis (2). However, because this
retrospective study included a heterogeneous
population of patients, one cannot draw any
conclusion.

Sequelae occur mainly in patients with severe
immunodeficiency (3). Thus, they are at risk for
recurrences, although they are given an effec-
tive secondary antitoxoplasmosis prophylaxis.
Recurrences occur frequently at the site of a
previous lesion, especially when a residual con-
trast enhancement remains. Recurrences are
indeed observed in this group of patients, which
raises the question of the use of more aggres-
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sive antibiotic therapies. The question of the
type of treatment given as secondary prophy-
laxis in those subjects who exhibit persistent
focal enhancement should be addressed.

Conclusion

Although this study is a preliminary analysis
of specific patterns of brain toxoplasmosis re-
lated to clinical and imaging profiles, it raises
some questions and suggests further studies.
One might try to resolve the problem of toxo-
plasmosis recurrence by treating patients with
brain sequelae such as residual persistent en-
hancement more aggressively than others.

This is of major importance, because the con-
tinuation of combination antibiotherapy might
obviate serious and definitive neurologic im-
pairment in those patients already affected by a
variety of other morbidities.
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