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Toxoplasma Encephalitis in
Haitian Adults with Acquired
Immunodeficiency
Syndrome: A Clinical-Pathologic-

CT Correlation

The clinical data, histologic findings, and computed tomographic (CT) abnormalities
in eight adult Haitians with toxoplasma encephalitis were analyzed retrospectively.
Diagnosis was established by identification of Toxoplasma gondii on autopsy in five
and brain biopsy in three specimens and subsequently confirmed by the immunoperox-
idase method. All these patients, six of whom had been in the United States for 24
months or less, had severe idiopathic immunodeficiency syndrome. All were lympho-
penic and six were on treatment for tuberculosis when the toxoplasma encephalitis
developed. All patients were studied with CT when they developed an altered mental
status and fever associated with seizures and/or focal neurologic deficits. Scans
before treatment showed multiple intraparenchymal lesions in seven and a single lesion
in the thalamus in one. Ring and/or nodular enhancement of the lesions was found in
six and hypodense areas in two. Progression of abnormalities occurred on serial
studies. These CT findings that were best shown on axial and coronal thin-section
double-dose contrast studies were useful but not diagnostically pathognomonic. In
patients with similar clinical presentation CT is recommended to identify focal areas of
involvement and to guide brain biopsy or excision so that prompt medical therapy of
this often lethal infection can be instituted.

Toxoplasma encephalitis is caused by the obligate intracellular protozoan,
Toxoplasma gondii. Typically it occurs in those adults whose immune mechanism
has been altered by underlying malignancy, collagen vascular disease, organ
transplantation, corticosteroids, chemotherapy, and/or radiotherapy [1-8]. It
usually is progressive and fatal but when detected early can be successfully
treated by sulfadiazine and pyrimethamine [1-4, 8]. Early diagnosis is therefore
critical. However, diagnosis can be difficult [2, 3, 9, 10], especially in those
without a known immunodeficiency. Such was the case in eight Haitians who
recently presented to our institution with toxoplasma encephalitis. The correct
diagnosis was not suspected antemortem in four. Postmortem recognition was
also delayed in two. Final diagnosis was established by using the immunoperox-
idase method and electron microscopy to identify the Toxoplasma gondii orga-
nism.

Although CT has been used previously as a diagnostic aid in adults with
toxoplasma encephalitis, the reports of its use have been limited and have usually
involved only isolated case reports [8-15]. To further define the usefulness and
specificity of CT in this condition, we retrospectively reviewed the CT scans of
these eight Haitians. We correlated the CT findings with the clinical and patho-
logic data to establish criteria for earlier diagnosis and treatment of this potentially
fatal disease. To our knowledge this is the largest reported series of patients
with histologically proven toxoplasma encephalitis who have been studied by CT.

Materials and Methods

After an autopsy diagnosis of toxoplasma encephalitis in a 37-year-old Haitian male in
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TABLE 1: CT Features of Toxoplasma Encephalitis before
Surgical Intervention or Definitive Medical Therapy

No.
patients
Numbers and location of lesion:
Single intraparenchymal:
Thalamus o 1
Subtotal - 1
Multiple intraparenchymal:
Cerebral hemispheres (deep and/or super-
ficial) ¥
Thalamus 4
Midbrain, pons, and/or medulla 2
Cerebellum 2
Subtotal 7
Total 8
Appearance on contrast studies:
Focal contrast uptake:
Single nodular enhancing lesion 1
Three nodular enhancing lesions . 1
Single ring-enhancing lesion assomated w1th
two focal low-density lesions and with
gyral enhancement R 1
Multiple ring-enhancing lesions only Y 2
Multiple ring-enhancing lesions associated wnth
multiple nodular enhancing lesions . . . .
Subtotal .. ... 6
No focal contrast uptake:
Multiple low-density lesionsonly .. .. ... . . 1
Multiple low density lesions associated with dif-
fuse gyral enhancement L 1
Subtotal . : 2
Total 8
Edema:
Mild o B 1
Moderate g ; 3
Marked . o o 3
Total 7
Mass effect:
Mild 3
Moderate L 2
Marked . . L 3
Total 8
Hydrocephalus (2° partial outlet obstruction):
Mild 2
Moderate 3
Total . - 5

1981, the department of pathology retrospectively reviewed the
autopsy records of other Haitians who had died recently at the
University of Miami/Jackson Memorial Medical Center and identi-
fied two Haitian refugees who were not previously known to have
died from intracranial toxoplasmosis. While this review was being
conducted five more Haitians were seen in our institution with this
disease. This experience prompted a thorough review of the medical
charts, histologic data, and radiographic studies of these eight
Haitians. The clinical and pathologic aspects are being reported in
detail elsewhere [16] (Hensley GT et al. and Chan JC, Moskowitz
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Fig. 1.—A, Plain CT. Bilateral low-density lesions that did not enhance in
thalamus, basal ganglia, and internal capsule (arrows). B, Coronally sec-
tioned brain confirms areas of necrotizing encephalitis (arrows) in thalamus
and basal ganglia and shows new lesions in hypothalamus and gray matter
of cortex bilaterally. C, Immunoperoxidase stain for Toxoplasma gondii shows
grouped tachyzoites (arrow). (Magnification X785.)

LB, Olivella J, Hensley GT, Greenman RL, Hoffman TA, unpublished
data).

The six male and two female patients were all native Haitians. Six
had lived in the United States for 24 months or less. They were 21—
48 years old (median, 26.5 years). Past history was pertinent in
that five patients had disseminated tuberculosis and one patient
had pulmonary tuberculosis within 7 months before the onset of
toxoplasma encephalitis. All of these were being treated with anti-
tuberculous medication when their neurologic symptoms devel-
oped. Other recent infections included esophageal candidiasis,
cutaneous herpes, cryptococcal meningitis, and Pneumocystis car-
inii pneumonia. Six patients were described as thin, chronically ill-
appearing, or malnourished.

These cases of toxoplasma encephalitis occurred between April
1980 and June 1982. Symptoms included fever of 38.3°C-40°C in
eight, altered mental status (lethargy, confusion, and/or disorien-
tation) in eight, seizures in three, focal neurologic deficits in four,
and headache in four. In addition to neurologic symptoms, all
patients had systemic complaints, such as malaise, generalized
weakness, and myalgias.

Laboratory investigation revealed a peripheral lymphocytopenia
in all. In the four patients who were tested at the onset of their
encephalitis, all were anergic. Cerebrospinal fluid (CSF) analysis
showed moderately elevated levels of total protein but normal
glucose levels in every patient. A mild mononuclear pleocytosis was
noted in only one. Cultures were negative for bacterial, mycobac-
terial, and fungal organisms. Toxoplasmosis serology performed in
four was positive at titers less than or equal to 1:256.

The diagnosis in five patients who died within 15 days of being
hospitalized for neurologic symptoms was established at autopsy.
Three patients underwent brain biopsy (one open and two closed)
and were treated with sulfadazine and pyrimethamine. One of these
patients who had signs of transtentorial herniation on admission
markedly improved on therapy. Another who improved subsequently
relapsed after completing a course of therapy, however, his clinical
course has been complicated by cryptococcal meningitis and other
superimposed infections. The third person with the most extensive
involvement by CT remained comatose despite 4 weeks of definitive
treatment and died.
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Fig. 2.—A, Ring-enhancing lesion in left thalamus, internal capsule, and basal ganglia (arrow) with mild mass effect and peripheral edema. B, 4 days later
at slightly higher level. Larger ring-enhancing lesion (small white arrow) and edema. New area of hypodensity in right frontal lobe (large white arrow), new gyral
enhancement (black arrows), and more marked compression of left lateral ventricle. C, Gross specimen confirms focal area of necrotizing encephalitis in left
thalamus and basal ganglia (closed arrows). Involvement of corticomedullary junction in left frontal and temporal lobes (open arrows) corresponding to areas
of gyral enhancement on CT.

Fig. 3.—Second CT study with 79.3 g of iodine in axial (A) and coronal (B and C) views documented four lesions with hypodense centers and enhancing rims
of variable thickness. Largest lesions were in left occipital lobe and at parietal-posterior temporal junction (/long arrows); the smallest were in the left basal
ganglia (small arrows, A and C) and left frontal lobe (not shown). Midline shift to right, left lateral ventricular compression, and extensive edema were also seen.

Coronal sections of brain (e.g., D) showing left basal ganglionic mass (arrow) correlated well with corresponding coronal scan (C).

Observations
Computed Tomography

Plain and contrast CT scans of the brain were obtained in
all patients, with the initial studies being obtained on a GE
8800 CT/T scanner in six and an EMI 1010 unit in two.
Seven patients had serial studies. Initial enhanced scans
were obtained using an intravenous drip of 150 ml of io-
thalamate meglumine U.S.P. 60% (42.3 g of iodine). How-
ever, double-dose contrast material was administered on
follow-up scans in four, usually using 100 ml of Renograffin-
76 (37g of iodine) via a bolus intravenous injection followed
by the routine intravenous drip. Coronal scans with 5-mm-
thick sections supplemented the axial projection in four
patients.

The CT findings are summarized in table 1. CT scans
obtained either initially or before treatment revealed a mul-

tiplicity of intraparenchymal lesions in seven cases. These
lesions were usually bilateral (six of eight) and usually af-
fected the cerebral hemispheres (seven of eight). Even the
patient in whom CT showed a single nodule in the thalamus
before medical therapy was subsequently recognized to
have another intraparenchymal nodule. Edema and mass
effect around these lesions were also noted. There seemed
to be a predilection for the lesions to involve the basal
ganglia, since this region was affected in seven of the eight
patients. The corticomedullary junction in the cerebral hem-
ispheres was also a common site of involvement. The tha-
lamic region was found to be affected either before or
shortly after initiation of therapy in six. The midbrain, pons,
medulla, and cerbellum, however, were infrequently abnor-
mal and were not the sole site of disease in any individual.

In only two patients did the lesions fail to show focal
enhancement after contrast administration. Although one of
these patients did have diffuse gyral staining, the primary
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Fig. 4.—Initial study with 42.3 g of iodine showed large enhancing left
basal ganglionic nodule (large arrows, A and B), massive edema, ventricular
compression, and signs of transtentorial herniation. Two very small lesions in
right basal ganglia (short arrow, A) and left midbrain (not shown) were present
in retrospect but only confirmed on follow-up study (small closed white
arrows, C and E) with 79.3 g of iodine. Despite decreased area of enhance-
ment in left basal ganglia (long closed arrows, C-E), this second study also
revealed multiple areas of nodular (open arrows, E and F) and ring (black
arrow, F) enhancement not seen on prior study.

disease process in both individuals was characterized by
low density areas in the brain parenchyma (fig. 1). Hypo-
dense lesions seen best on plain scans were poorly defined
and were difficult to appreciate. Although review using nar-
row window widths enhanced detection of these lesions, the
extent of the process was definitely underestimated.

Most lesions focally enhanced. Patterns of focal contrast
material uptake included ring enhancement and nodular
enhancement, seen alone or in combination in six patients.
Ring-enhancing lesions (figs. 2, 3, and 4F), ranging in size
from under 0.5 cm to over 2.5 cm in width and in number
from one to over 14, were hypodense centrally and usually
had thin, smooth margins. Thick, irregular borders, however,
were also seen. Usually isodense on plain scans, the mar-
gins enhanced to the greatest degree with double-dose
contrast, making possible the identification of additional
lesions. Enhancing nodules (figs. 4-6), ranging in size from
under 0.5 cm to 3.3 cm in width and in number from one to
12, were smooth, sharply defined, and best appreciated on
coronal view. Appearing usually isodense on plain scans,
they enhanced homogeneously in most cases. Their density
increased with time delay.

Neither the type of contrast uptake nor the density meas-
urements of the low- or high-density lesions was found
useful in differentiating toxoplasmosis from other intracra-
nial infections. Similar absorption coefficients have been

found in the enhancing or hypodense lesions of other types
of intracranial inflammation.

Despite this lack of specificity, however, CT confirmed
the presence of multiple intracranial lesions, which was an
integral part of recognizing this disease process, determined
the amount of mass effect, the size of the ventricles, and
the extent of edema. Lumbar punctures were averted in
several patients when CT revealed considerable mass ef-
fect. Increasing obstructive hydrocephalus seen on CT in
one patient resulted in the placement of a ventricular drain.
In two individuals CT provided evidence of transtentorial
herniation (fig. 4A); medical therapy was instituted to de-
crease the amount of edema shown on CT scan.

CT was particularly useful for localizing lesions for biopsy.
Optimal visualization of lesions occurred using 5-mm-thick
axial and coronal scans with double-dose contrast injection.
Coronal views were more likely to demonstrate the extent of
lesions (fig. 3B) and were used for precise localization of
disease before neurosurgical intervention. Sagittal recon-
structions also aided the biopsy of a deep lesion (fig. 6F).

Evolution of disease was observed in five untreated pa-
tients. Serial CT scans demonstrated progression of disease
manifested by increases in the size and number of lesions,
in the mass effect, and/or in the amount of edema. CT
changes correlated well with worsening of the clinical pic-
ture in these patients.
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Fig. 5.—Immediate single-dose (A and B), immediate double-dose (C and
D), and delayed double-dose (E and F) contrast scans show importance of
CT technique in same patient as in fig. 4. On these selected CT images more
lesions are visualized and other lesions become more apparent (arrows) as
amount of contrast and time between injection and scanning are increased.

CT was also used to monitor changes during the course
of sulfadiazine and pyrimethamine therapy. In one patient
serial CT scans obtained during 4 weeks of treatment dem-
onstrated a progressive decrease in the area of nodular
enhancement in the thalamus (figs. 6A and 6B). After this
course of therapy, the patient was clinically improved and
was discharged. However, he returned 1 month later with
recurrent symptoms, at which time CT revealed an increase
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in the left thalamic nodular enhancement (fig. 6C). In addi-
tion, a second nodule was detected in the midbrain. Abnor-
mal areas of enhancement were not detected by CT 5 weeks
later (fig. 6D) after further therapy. However, 22 weeks
later, the fever and malaise recurred and CT showed reap-
pearance of nodular enhancement in both locations (figs.
6E and 6F). These findings prompted biopsy.

The radiographic picture appeared to worsen in another
patient on toxoplasmosis therapy despite marked clinical
improvement (figs. 4 and 5). However, the initial and follow-
up scans were obtained with considerably different tech-
niques. The first scan, with routine contrast injection and
with 1-cm-thick axial sections, showed three lesions: a large
left basal ganglionic nodule and two very small right basal
ganglionic and midbrain nodules (figs. 4A and 4B). After
brain biopsy and 11 days of therapy a follow-up scan was
obtained using a double-dose of contrast material with 5-
mm-thick axial and coronal sections. This study revealed
over 15 newly visualized areas of nodular or ring enhance-
ment in the cerebral hemispheres, brainstem, and cerebel-
lum (figs. 4C-4F). Despite these CT abnormalities, the pa-
tient’s clinical status was considerably improved.

Two possibilities were considered to explain this apparent
paradox. First, it was postulated that the clinical improve-
ment was related to a considerable reduction in edema and
mass effect noted on the follow-up scan. Secondly, it was
suggested that the use of high-dose contrast material and
thinner sections was more sensitive for detecting parenchy-
mal lesions. It seemed unlikely that all the newly visualized
areas of enhancement on the follow-up study represented
true progression of disease. Only four lesions were seen on
the next scan that was obtained 10 days later with a single
dose of contrast material and 1-cm-thick sections. The scan
was repeated 3 days later with immediate and delayed
double-dose contrast material and 5-mm-thick axial and
coronal sections. Eleven areas of abnormal enhancement
were demonstrated, indicating that technique was respon-
sible for the short time interval changes (fig. 5). In addition,
it was apparent that the 1 hr delayed study was more
effective in discerning lesions than the immediate contrast
examination. The delayed scan made it possible to distin-
guish true enhancing lesions from normal vascular struc-
tures, since contrast material was no longer visible in blood
vessels on the later scan. Furthermore, the delayed study
detected five more lesions than the immediate study. In
addition, three lesions were more apparent on the delayed
scan than on the immediate study due to an increase in
density and/or size of these lesions. Small lesions were
best seen on the coronal double-dose delayed scan. In fact,
several small lesions were not confirmed until the coronal
views were obtained.

Angiography

Four patients had selective cerebral angiography; avas-
cular mass lesions were noted in three. The major benefit of
angiography was to identify draining cortical veins, which
were used as landmarks for biopsy.
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Pathology

In the five patients who were autopsied, the histologic
features were similar (figs. 1B, 1C, 2C and 3D). The lesions
were all characterized by three distinct zones without cap-
sule formation. The central zone was avascular, contained
very few organisms, and had a solid and coagulated necrotic
center. When vessels were seen, they were occluded by
fibrin thrombi and were necrotic. In contrast, the intermedi-
ate zone was engorged with blood vessels, exhibited only
spotty areas of necrosis, and contained numerous free
extracellular and intracellular tachyzoites but rare encysted
forms. Inflammatory reaction was intense. Venules were
cuffed by lymphocytes, plasma cells, and macrophages.
There was endothelial cell swelling and proliferation. In the
peripheral zone, necrosis was rare, vascular lesions mini-
mal, and free tachyzoites less numerous. More encysted
forms were present, however.

Leptomeningitis, which was not frequent, was seen only
in direct association with these areas of encephalitis. Arter-
itis of large vessels was absent. Vascular involvement was
usually limited to occasional secondary small vessel throm-
bosis.

The time interval between CT scanning and autopsy was
2-6 days. Nevertheless, central nervous system involve-
ment was more widespread than indicated on the CT scan.
Newer lesions not seen on CT were found adjacent to those

Fig. 6.—A, Initial CT study reveals large enhancing nodule in left thalamus (arrow) with marked edema, third
ventricular shift, and obstructive hydrocephalus. B-F, 32, 67, 109, 126, and 126 days later, respectively, while
the patient was intermittently on medical therapy, show sequential changes in appearance of thalamic (/arge
arrows) and midbrain (small arrows) lesions. Amount of edema, mass effect, and hydrocephalus also vary. F,
Sagittally reconstructed view shows second smaller lesion (small arrow) to excellent advantage. This projection
and coronal view were critical for localization of lesion before closed biopsy.

more well developed areas of encephalitis that had been
identified on CT. However, part of the discrepancy was also
due to the failure of CT to correctly estimate the size of
some of the original lesions. Focal areas of encephalitis that
appeared hypodense on CT were particularly prone to be
underestimated by CT with respect to size.

Discussion

Toxoplasma encephalitis is a disease that can be diag-
nostically elusive [2, 3, 8-11, 13]. Although worldwide in
distribution [4, 5] Toxoplasma gondii usually causes sub-
clinical and benign infections in the immunologically intact
adult [7, 10, 17]. Self-limited lymphadenopathy and fever
are the most common clinical manifestations of the disease
[1, 2, 6]. Fulminant necrotizing encephalitis has been re-
ported only in the immunocompromised host. Reactivation
of latent intracranial toxoplasmosis in those with compro-
mised cellular immunity causes diffuse encephalopathy,
meningoencephalitis, and space-occupying lesions [3]. The
neurologic symptoms and signs, however, are nonspecific
and can be incorrectly attributed to the patient’s underlying
disease process [3, 8].

Laboratory tests are usually not specific either. As in our
patients CSF and serologic tests may be abnormal, but not
diagnostic [3]. Toxoplasma gondii is rarely isolated from the
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CSF [1]. Even brain biopsy may not be revealing if the
correct staining method is not used to identify this organism
[10, 11, 13].

To help establish the diagnosis of toxoplasma encephali-
tis, conventional radiographic studies have been used. How-
ever, as in our cases, angiograms have been unremarkable
or have demonstrated only nonspecific changes such as
avascular masses [1, 3, 5, 15]. Radionuclide brain scans
have shown nonspecific uptake of technetium [3, 5, 15].

Lately, CT has been added to the diagnostic armamentar-
jum. In eight recent reports CT was used to evaluate a total
of 10 patients [8-15]. The predominance of focal contrast
enhancement over areas of low density, the multiplicity of
lesions, the progression of disease, and the predilection for
the cerebral hemispheres were similar to the CT findings in
our study. However, basal ganglionic and thalamic involve-
ment were demonstrated more frequently in our series. In
contrast to congenital toxoplasmosis [18] calcification was
not found on the CT scan of any untreated patient with
acquired toxoplasma encephalitis [8-15]. In one of the
patients reported in the literature, however, calcification was
found on CT in the basal ganglia after treatment [11]. Cal-
cifications not apparent on CT have also been described in
the autopsy specimens of treated patients [12, 13]. We did
not see calcifications on CT or autopsy in our group of
patients, although the development of calcification may have
been precluded by the short follow-up of our treated pa-
tients.

Neither the reports in the literature nor the results of our
study indicate that patterns of changes seen on CT are
pathognomonic for toxoplasma encephalitis. We found a
tendency for CT to show multiple bilateral focally enhancing
lesions located in the basal ganglia, corticomedullary junc-
tion, and thalamus with edema and mass effect and with
rapid progression of abnormalities on sequential studies. In
patients with fever and mental status change with an ac-
quired idiopathic immune deficiency syndrome, these find-
ings were highly suspicious for toxoplasmosis. However, we
also found that neither the location of the lesions, the
presence or absence of contrast enhancement, the pattern
of contrast uptake, the thickness or smoothness of the rings,
nor the absorption coefficient of the lesions on plain or
contrast scans were specific for this disease.

Ring enhancing, nodular enhancing, and/or low-density
lesions can be seen in other parasitic infections, in various
fungal, mycobacterial, and viral diseases, and in bac-
terial cerebritis, pyogenic abscesses, and septic emboli
[19-27]. Ring-enhancing lesions can also be seen in cere-
bral vascular occlusive disease, neoplastic disease, (partic-
ularly metastatic), and resolving hematomas [26]. However,
in the latter group of patients differentiation can usually be
made on clinical grounds. Differentiation of toxoplasmosis
from other CNS infections can prove more difficult. Clinical
and laboratory data can separate only some of these infec-
tions. Diagnostic difficulties are especially common in the
immunocompromised host because of his susceptibility to
a wide variety of opportunistic infections.

In our cases, CNS tuberculosis was the most difficult
infection to exclude from the differential diagnosis because
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of the recent history of tuberculosis in six of our eight
patients, some of whom were noncompliant to their medi-
cations. On CT tuberculomas can resemble toxoplasmosis
and can appear as single or multiple nodular and/or ring-
enhancing lesions in the cerebral hemispheres and cere-
bellum with edema [19, 20]. The size of the rings can vary
from micro to macro and they can have central contrast
uptake or calcification in them [19, 20]. Meningeal enhance-
ment can accompany these changes [19].

Tuberculous abscesses, a rare form of CNS tuberculosis,
can also simulate toxoplasmosis. These lesions, which lack
the giant cell and epithelioid granulomatous reaction of
tuberculomas, usually occur in the cerebral hemispheres of
patients in the third or fourth decades of life with a prior
history of tuberculosis [21, 22]. They can be multiple and
can occur in those with immune deficiency, malnutrition,
and sudden onset of neurologic deficits [21, 22]. Our recent
experience with a histologically proven case of tuberculous
abscesses in a Haitian indicates that they can appear on CT
as multiple supratentorial ring enhancing lesions. Definite
diagnosis is not possible without biopsy.

Because of this lack of specificity, we believe that the role
of CT in toxoplasmosis is to detect lesions, to determine
their number, and to localize the most accessible ones for
immediate biopsy or excision. The precise localization of
these lesions by axial, coronal, and sagittally reconstructed
scans is of critical importance because of the rapidly lethal
nature of this disease in untreated patients.

Another role of CT is to demonstrate progression of dis-
ease and to monitor medical and surgical therapy. This use
of CT has been suggested previously in the literature [10-
12, 14]. We recommend, however, caution in the interpre-
tation of follow-up scans. Similar techniques must be vig-
orously used before an accurate comparison of changes on
CT can be made. Improvement in CT picture should not be
claimed when different doses of contrast material and dif-
ferent slice thicknesses are used. Furthermore, a negative
CT scan does not necessarily indicate complete eradication
of the disease process as our one case attests. Possibly
close time-interval, thin-section scans should be obtained
since with this technique very small lesions have a greater
chance of being detected.

The importance of CT technique in evaluating patients
with toxoplasma encephalitis has not been emphasized in
the literature. We found technique to be critical for the
detection and localization of disease as well as for the
satisfactory evaluation of patients on medical therapy. Our
experience revealed that immediate double-dose contrast
scans with 79.3 g of iodine were diagnostically superior to
standard single-dose contrast scans with 42.3 g of iodine.
More lesions were detected and faintly seen lesions were
much better visualized.

Expanded high-iodine-dose scans have been used in
those without contraindication to enhance the visualization
of neoplasms and demyelinating disease [28-30]. Delayed
high-dose contrast CT scans have also been used in these
same diseases to detect additional lesions [29, 30]. Hayman
et al. [29] suggested that the detection of those lesions with
only a minimally impaired blood-brain barrier was made
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possible by a prolonged exposure time to this high blood-
jodine level. This time delay allowed more contrast material
to accumulate in the interstices of the lesion.

Despite these reports the potential usefulness of these
techniques in evaluating intracranial infection has not been
appreciated. Our study suggests that the double-dose de-
layed contrast scan can be beneficial in evaluating and
following patients with toxoplasma encephalitis. (From this
early experience we predict that the delayed high-dose
contrast scan may be the most beneficial study for evaluat-
ing patients with other types of intracranial infection too.)
The added information this study provides directly affects
surgical and medical management. We recommend that
following a plain CT scan for optimal demonstration of low-
density lesions that patients suspect for this disease have
delayed double-dose thin-section contrast CT scans in mul-
tiple projections to enhance detection of lesions.
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Addendum

Since the time of our original study, four additional adult
Haitians with acquired immunodeficiency syndrome have
presented to our institution with toxoplasma encephalitis,
diagnosed by brain biopsy (one patient) or autopsy (three).
CT abnormalities were similar to those found in our first
eight patients.



