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Summary: We present a case of disseminated intracranial infec-
tion by Candida albicans in a 5-year-old girl who had fever and a
change of consciousness after surgery for complex congenital
heart malformation. MR imaging revealed multiple small ring-
enhancing hemorrhagic abscesses. One year after antifungal
treatment, the abscesses and ventriculomegaly were almost
completely resolved. The patient was discharged in a stable but
vegetative condition.
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Candida albicans is the most common nos-
ocomial fungal infection (1, 2). Because the
neurologic signs and symptoms of C albicans
infection are vague and fleeting, most cases of
central nervous system (CNS) candidiasis are
diagnosed just before death or during postmor-
tem pathologic study (3–5). Computed tomo-
graphic (CT) findings include large abscesses
associated with osteolysis (5) and multiple
granulomas and abscesses (6, 7). Magnetic res-
onance (MR) images show granuloma forma-
tion (8) and brain abscess associated with vas-
cular invasion (9). We describe the MR
characteristics of CNS disseminated candidiasis
in a 5-year-old girl with fever and a change in
consciousness after surgery for congenital heart
disease.

Case Report
A 5-year-old girl had complex congenital heart disease

with a double outlet of the right ventricle and a small left
ventricle. She had received a palliative shunt twice before,
and her current admission was to establish a cavapulmo-
nary connection. Empirical antibiotics, including cefazolin
and gentamicin, were administrated after the operation.
Pseudomonas sepsis, a change in consciousness, and up-
per gastrointestinal bleeding developed on day 7. Antibi-
otics were changed to ceftazidime sodium and amikin
sulfate. The patient’s general condition improved and
mentation became clear. However, fever, sepsis, and a
change in consciousness recurred on day 18. Cerebrospi-
nal fluid (CSF) analysis revealed a red blood cell count of
260 3 106/L, white blood cells of 9 3 106/L, a protein level
of 1.32 g/L, and a glucose level of 3.8 mmol/L. The central
venous catheter was changed, and cultures of the blood,
urine, and CSF were taken.

Cranial MR imaging was performed with T1-weighted
sequences before and after contrast administration (Fig
1A and B), proton density– and T2-weighted sequences
(Fig 1C and D), and gradient-echo T2*-weighted se-
quences (Fig 1E). Images were 5 mm thick with a 2.5-mm
gap between sections. The acquisition matrix was 256 3
256, with a 20-cm field of view. No calcification was noted
on the follow-up CT study. All cultures, including those
from the tip of the central venous catheter, blood, urine,
and CSF, showed C albicans. On day 22, the antibiotic
treatment was discontinued and intravenous fluconazole
was administered instead of amphotericin B because of the
poor condition of the patient and the potential severe side
effects of amphotericin B. A repeat CSF study showed
absence of C albicans on day 29. After stabilization of vital
signs on day 32, intravenous amphotericin B combined
with fluconazole was administered and the patient’s gen-
eral condition improved progressively. However, she re-
mained in a stupor.

Because of the development of hydrocephalus noted on
the CT scan, external ventricular drainage was done on
day 42. This was discontinued on day 49 and a ventricu-
loperitoneal shunt was performed owing to progressive
hydrocephalus. Repeat MR imaging at 2 months, 6
months, and 1 year after antifungal therapy revealed a
decrease in the number of lesions, and the presence of
ventriculomegaly. Healing of the abscesses was noted af-
ter 1 year of antifungal therapy (Fig 1F).

Discussion

The prevalence of candidal infections of the
CNS found at autopsy has changed dramati-
cally in recent years (1, 2, 10). As a result of
widespread use of parenteral hyperalimenta-
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Fig 1. MR findings in a 5-year-old girl with fever and a change in consciousness after surgery for congenital heart disease.
A, T1-weighted image (500/30/2 [repetition time/echo time/excitations]) reveals hyperintense nodules in the head of right caudate

nucleus and left corpus striatum.
B, T1-weighted image after intravenous administration of contrast material shows numerous ring-enhancing lesions.
C and D, Proton density– and T2-weighted images (2800/30,90/1) show that the lesions are hyperintense. Some have less intense

centers.
E, Gradient-echo T2*-weighted image (750/50/1, 100° flip angle) reveals multiple lesions, some of which have hyposignal due to the

magnetic susceptibility effect of the hemorrhage.
F, Contrast-enhanced image obtained 1 year later shows almost complete healing of the diffuse abscesses after specific antifungal

therapy. Ventriculomegaly and a thin left frontal subdural hematoma are noted.

1304 LAI AJNR: 18, August 1997
tion, aggressive chemotherapy, corticosteroids,
and other immunosuppressive therapies, and
owing to increases in intravenous drug abuse,
many more patients are at risk for the develop-
ment of opportunistic infections than in years
past. Among the opportunistic fungi that typi-
cally infect immunocompromised hosts, Can-
dida organisms have emerged as dominant (1,
2, 10).

In our patient, the major risk factors for can-
didemia were complex congenital heart disease
and the invasive nature of open-heart surgery,
the use of a central venous catheter, associated
Pseudomonas aeruginosa infection, and treat-
ment with antibiotics before the onset of candi-
demia and CNS infection (2, 3, 11).

There are seven clinically important species
of Candida, including C albicans, C tropicalis, C
krusei, C stellatoidea, C parapsilosis, C pseudo-
tropicalis, and C guilliermondii. Of these, C al-



bicans most often causes CNS infection, al-
though there have been reports of meningitis
due to C tropicalis and embolic abscess due to C
guilliermondii (3, 4). Primary candidiasis of the
brain and meninges is rare, whereas the CNS is
frequently involved in disseminated candidiasis.
However, CNS candidiasis is usually indolent
initially, the most consistent features being pro-
gressive confusion and lethargy (3, 4). Less
than half the patients with CNS candidiasis have
CSF pleocytosis or hypoglycorrhachia. A delay
in treatment of more than 2 weeks after onset of
symptoms always results in a poor prognosis
(12).

Disseminated fungal infections are uncom-
mon but, when identified, C albicans is usually
the culprit (13). Meningeal involvement in can-
didal infection is rather uncommon except in
neonates (1, 2). Candida organisms tend to
cause focal necrosis in the area around the mi-
crocirculation, producing microabscesses (1, 2,
14–16) located mainly at the gray–white matter
junction, in the basal ganglia, and in the cere-
bellum (2, 15, 16). All parts of the CNS are
involved with no apparent areas of predilection.
A microabscess is defined as a lesion less than
3 mm in diameter consisting of a localized col-
lection of polymorphonuclear leukocytes asso-
ciated with tissue necrosis (15). Candida or-
ganisms also have a predilection for vascular
structures (16), and may cause vasculitis, intra-
parenchymal hemorrhage, mycotic aneurysms,
and thrombosis of small vessels with secondary
infarction (1, 17). Our patient had hemorrhagic
lesions, consistent with a common characteris-
tic of Candida infection. Granulomalike lesions
and large abscess are rare (1, 16).

Microorganisms that are known to cause ab-
scesses include Staphylococcus aureus, strep-
tococci, gram-negative bacteria, anaerobes,
and others such as Nocardia organisms, Myco-
bacteria tuberculosis, Toxoplasma gondii, and
fungi (14). The most common organisms impli-
cated in the development of multiple microab-
scesses are C albicans and Staphylococcus au-
reus (15). Common differential diagnoses of
multiple, small, ring-enhancing lesions include
infection with C albicans and S aureus, tuber-
culosis (18), metastasis, and multiple sclerosis.
Together with the patient’s history and labora-
tory data, MR imaging can help establish a di-
agnosis of candidiasis even in patients whose
symptoms are suggestive of intracranial neo-
plasm. The effect of medical treatment can be

AJNR: 18, August 1997
monitored by MR studies, in which even small
residues of initially extensive lesions can be
seen.

Because of the infrequent occurrence of CNS
candidiasis in children, experience with antifun-
gal chemotherapy is limited. Amphotericin B is
the principal drug used; however, some patients
are unable to tolerate amphotericin B treatment
(19). Other antifungal agents have not been
tried in a sufficient number of cases of CNS
fungal infection to determine their efficiency,
toxicity, or ideal dosage. Fluconazole reaches
high levels in the CSF after administration, and
it may be useful in the treatment of candidiasis
(20). In our patient, treatment with a combina-
tion of amphotericin B and fluconazole resulted
in steady improvement of the clinical symptoms
and signs.

In conclusion, this case highlights the fact
that analysis of CSF in cases of parenchymal
infections generally yields negative or incon-
spicuous findings unless the infection has al-
ready encroached on the subarachnoid space.
On MR images, small abscesses combined with
hemorrhage can be seen, and delays in antimi-
crobial therapy should be avoided. Familiarity
with the MR findings of CNS disseminated can-
didiasis in the appropriate clinical setting may
result in a heightened level of awareness of this
infection and, consequently, in earlier diagnosis
and treatment.
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