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We present four cases of cerebral amebae infection
treated at our neurosurgical department. Patient 1 was
a 12-year-old male with skin lesions of 2 years’ pro-
gression involving the midface. He received a cortico-
steroid course, and, after that, he presented a right
body hemiparesis. Patient 2 was a 5-year-old male,
with a past surgical history of fibula fracture and
osteomyelitis of 1-year evolution, associated with le-
sions of the surrounding skin that presented with
partial seizures. Patient 3 was a 3-year-old female who
presented with a stroke-like episode and with partial
seizures. Patient 4 was a 6-year-old male who had
ulcerative lesions in the face of 1-year evolution. After
a corticosteroid course, he presented with right-body
hemiparesis. All patients were human immunodefi-
ciency virus-negative and died 1 month or less after
surgery because of progressive evolution of the disease.
Histopathology revealed granulomatous amebic en-
cephalitis. All patients revealed infection from Bala-
muthia mandrillaris (Leptomyxiidae). Treatment con-
sisting of pentamidine, clarithromycin, fluconazole,
and 5-fluorocytosine was ineffective. Although ex-
tremely uncommon, granulomatous amebic encephalitis
should be considered in the differential diagnosis of
cerebral lesions while nonspecific, associated granulo-
matous skin lesions support the diagnosis of amebiasis.
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Introduction

Free-living amebas, such as Naegleria fowleri, Acan-
thamoeba, and Balamuthia, have been known to cause
fatal meningoencephalitis since Fowler and Carter re-
ported the first four human cases in 1965 [1]. Amebic
diseases have been reported with increased frequency in
the last years because of better recognition of the entity.
However, because of its difficult pathologic diagnosis, a
subregistry of the entity still exists [2-4]. Although ex-
tremely rare, infection usually affects immunocompro-
mised persons of any age [2,4]. The disease becomes
evident in two different clinical fashions: primary amebic
meningoencephalitis, which is caused mainly by Naegle-
ria fowleri, and granulomatous amebic encephalitis, which
is principally induced by species of Acanthamoeba and
Balamuthia [5,6]. We report our experience at the Na-
tional Pediatric Hospital of Buenos Aires, describing four
patients affected by this infectious disease. Of a total of
1,100 cerebral tumors operated from 1988-2000 at the
Department of Neurosurgery, we describe three (0.27%)
patients with free-living ameba infection and a fourth
patient who was referred to us for consultation. These
patients required surgery for presumptive diagnosis of
cerebral neoplasia on imaging studies or for progressive
cerebral lesions without diagnosis.

Case Reports

Patient 1

A 12-year-old male was transferred to our hospital for diagnosis of
granulomatous noncaseous skin and soft tissue lesions involving the
midface. The lesions had progressed for 2 years without diagnosis.
Because of a presumptive histopathology diagnosis of sarcoidoses
performed in the skin lesions, the child received a prednisone course.
After that, he presented with fever, increased lethargy, and right body
hemiparesis. Noncontrast computed tomography (CT) demonstrated
multiple hypodense cerebral lesions in both hemispheres. On magnetic
resonance imaging (MRI) without contrast the child presented multiple
cerebral isointense to slightly hyperintense lesions on T1-weighted
images and hyperintensity lesions on T2-weighted images (Fig 1). The
lesions involved cerebral hemispheres, brainstem, and cerebellum. No
enhancement was observed after administration of gadolinium diethyl-
enetriamine penta-acetic acid. A frontal craniotomy with resection of a
cortical lesion was performed. The resected specimen consisted of an
irregularly rounded soft and grayish mass without gross infiltration of
normal tissue. Histopathologic examination revealed granulomatous
infection and perivascular trophozoites, which were difficult to distin-
guish morphologically from macrophages. Indirect immunofluorescence
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test revealed central nervous system infection with Balamuthia mandril-
laris. Final neuropathologic report was granulomatous cerebral amebia-
sis. The patient received pentamidine, 5-fluorocytosine, and fluconazole
at usual doses. However, 1 month after surgery he died because of septic
shock and progressive coma. Parents rejected authorization for postmor-
tem examination.

Patient 2

A 5-year-old male, with a past surgical history of fibula fracture with
chronic osteomyelitis evolving for 1 year associated with nonspecific
granulomatous lesions of the surrounding skin, was admitted to the
emergency room. The child presented clonic upper limb seizures and
progressive loss of consciousness. No fever was evident. Noncontrast CT
scanning revealed multiple hypodense cerebral lesions. The lesions
mainly involved both frontal lobes. No hydrocephalus was evident. Mild
enhancement was evident in one of the cortical lesions after contrast
administration. Electroencephalogram revealed bilateral temporal spikes.
The child persisted in a semicomatose state without diagnosis. It was
decided that a brain biopsy would be performed on the most evident
lesion. After resection of a frontal lesion through a right frontal
craniotomy, histopathologic examination revealed necrotizing encepha-
litis, amebic trophozoites, and cysts in brain parenchyma. Immunofluo-
rescence test revealed central nervous system infection with Balamuthia
mandrillaris. Granulomatous amebic encephalitis was the most consis-
tent diagnosis for this patient. After surgery, the child received pentam-
idine, 5-fluorocytosine, fluconazole, and clarithromycin at usual doses.
Nonetheless, 2 weeks after admission, the child died because of a
multiorgan failure syndrome and progressive coma. Parents denied
permission for postmortem examination.

Patient 3

A 3-year-old female, previously healthy, presented with clonic partial
seizures involving the left hemibody associated with profound deterio-

ration in level of consciousness. After this acute episode, she presented
with a progressive paresis of left hemibody. No fever was evident. After
2 months, the child was presented to our hospital without neurologic
diagnosis. Electroencephalogram revealed right frontal and bilateral
temporal spikes. CT scanning demonstrated a hyperdense lesion involv-
ing right frontal lobe, which mildly enhanced after administration of
contrast (Fig 2A). MRI demonstrated the lesion as heterogeneous and
iso-hyperintense on T1-weighted images (Fig 2B); and markedly hyper-
intense on T2-weighted images. A homogeneous enhancement was
evident after contrast administration. By using a right frontal approach,
the lesion was radically resected. The specimen consisted of a soft,
white-grayish mass. The microscopic examination disclosed patchy,
subacute granulomatous encephalitis with the presence of trophozoites
and cysts. Balamuthia mandrillaris was confirmed to be the infecting
agent on immunofluorescence studies. The child received broad-spec-
trum antibiotics (pentamidine, 5-fluorocytosine, fluconazole, and clar-
ithromycin) at high doses. However, the child developed hydrocephalus
and coma progressing to death 18 days after onset of symptoms. Parents
denied permission for postmortem examination.

Patient 4

A 6-year-old male was seen in a community hospital for ulcerative
cutaneous lesions in the face that had evolved for 1 year. A previous
biopsy demonstrated an inflammatory granulomatous lesion with vascu-
litis. Because of a presumptive diagnosis of Wegener granulomatosis, he
received corticosteroid therapy. After that, he presented with neurologic
symptoms, including right body hemiparesis and consciousness deterio-
ration, associated with a left parietal and occipital lesion on imaging
studies. The lesion appeared hypodense without enhancement on CT
scanning. On MRI examination the lesion was homogeneous, hypoin-
tense on T1-weighted images and hyperintense on T1-weighted images
without enhancement after administration of gadolinium diethylenetri-
amine pentaacetic acid. A cerebral biopsy was performed at the commu-
nity hospital and, after that, the patient was referred to our hospital with
the biopsy material. Neuropathologic examination disclosed a necrotic
granulomatous lesion with vasculitis and isolated amebic structures.
Immunofluorescence test revealed central nervous system infection with
Balamuthia mandrillaris. He received pentamidine, 5-fluorocytosine,
fluconazole, and clarithromycin at usual doses. Nonetheless, 1 week after
admission, the patient presented with continued generalized seizures and
lethargy, progressing to coma and death. Parents denied permission for
postmortem examination.

Discussion

We describe three patients of ameba infection who
underwent surgery for either presumptive diagnosis of
cerebral neoplasia on imaging studies or for progressive
cerebral lesions without diagnosis. A fourth case was
initially admitted at a community hospital and referred to
our institution for diagnosis and treatment. One of the
present patients has been previously reported [5].

Free-living amebas etiologically associated with central
nervous system infection in children have included Acan-
thamoeba, Naegleria, and, recently, Balamuthia mandril-
laris (Leptomyxiidae). These opportunistic protozoa are
ubiquitous in nature. Amebas are found in soil, water, and
air samples from all over the world. The epidemiology,
immunology, protozoology, pathology, and clinical fea-
tures of the infections produced by these protozoa vary
markedly [2-8]. The portal of entry is likely through the
respiratory tract or an ulceration of the skin reaching the

Figure 1. Patient 1. Axial T2-weighted image MRI scan without
contrast, obtained for the diagnostic determination of acute neurologic
deterioration after a corticosteroid course in a 12-year-old male with
midface granulomatous lesions. Multiple hyperintense cortico-subcorti-
cal lesions involving the entire cerebrum.
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central nervous system by hematogenous spread. None-
theless, human infection resulting from these amebas,
involving brain, skin, lung, and eyes has increased signif-
icantly during the last 10 years [8-13]. Immunosuppres-
sion and debilitating illnesses are associated with multifo-
cal or unifocal brain lesions from Acanthamoeba and
Balamuthia species. These illnesses include granuloma-
tous amebic encephalitis, which is distinct from the acute,
water sport-related primary amebic meningoencephalitis
that is caused by Naegleria fowleri [7-9,14,15]. Granulo-
matous amebic encephalitis is an infection that is usually
observed in debilitated, malnourished individuals, in pa-
tients undergoing immunosuppressive therapy for organ
transplants, and in patients with acquired immunodefi-
ciency syndrome. It has a much more prolonged course
than primary amebic meningoencephalitis characterized
by mass lesions of the central nervous system in its
terminal stages and has an even more consistently fatal

outcome. All of our patients were negative for human
immunodeficiency virus. Three of our patients presented
with chronic infections of the skin and mucoses. Cortico-
steroid therapy was performed in two of these patients,
resulting in acute neurologic deterioration in both patients
after that.

No characteristic clinical presentation, laboratory re-
sults, or radiologic findings have been found to be partic-
ularly associated with granulomatous amebic encephalitis.
Cerebrospinal fluid studies may disclose a mononuclear
pleocytosis or mildly elevated protein [16]. However,
these are inconsistent findings [9,11,16]. Cerebrospinal
fluid examination was performed in both children with
multifocal lesions and disclosed normal results. CT or
MRI studies usually demonstrate one or more contrast-
enhancing lesions that are nonspecific and could be
observed in other conditions, such as bacterial abscesses,
fungal infections, tuberculomas, toxoplasmosis, or neo-

Figure 2. (A) Patient 3. CT scan after contrast obtained in a
3-year-old female with complex partial seizures. Hyperdense right
frontal mass with mild surrounding edema. (B) Patient 3. MRI scan
T1-weighted image after contrast, sagittal view. Frontal near
parietal mass with homogeneous enhancement after injection of
gadolinium.
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plasm [10,13,14]. Diffuse edema may be evident on
imaging studies and, in the case of granulomatous amebic
encephalitis, there is evidence of large and small arterial
occlusion with subsequent infarction [10]. Of our series of
patients, two patients presented with multifocal lesions on
CT and MRI examination, one child revealed a frontal
tumor and the fourth exhibited a parieto-occipital tumor.

Brain biopsy or surgical resection is important in
diagnosing granulomatous amebic encephalitis and may
be part of curative treatment if the disease has not evolved
to diffuse encephalitis [16]. Granulomatous amebic en-
cephalitis revealed a marked necrotizing granulomatous
chronic inflammatory reaction with angiitis. However, the
granulomatous component could be negligible, particu-
larly in immunocompromised individuals [3,15-18]. In the
present series, brain biopsy demonstrated no granuloma
formation in two of the patients but did reveal severe
necrotizing chronic inflammation with angiitis and throm-
bosis. Special stains were negative for fungus and myco-
bacteria. Culture for microorganisms was negative in all
patients. The differential diagnoses included infectious
process, sarcoidosis, and lymphomatoid granulomatosis.
Two of our patients presented with previous diagnoses of
sarcoidosis and Wegener granulomatosis. A third patient
demonstrated a nonspecific granulomatous skin lesion
associated with an osteomyelitis of the leg. Once the
diagnosis of granulomatous amebic encephalitis was
made, amebas were typified through indirect immunoflu-
orescence at the Centers for Disease Control and Preven-
tion (Atlanta, GA, USA).

Treatment of cerebral amebiasis is usually late and
nonspecific. Some in vitro studies demonstrate that pent-
amidine, azithromycin, and certain phenothiazines can
inhibit the growth of Balamuthia, but none are amebicidal
at nontoxic concentrations [9,13,16,18]. In fact, treatment
was not effective in our patients, mainly because of the
late diagnosis. All our patients died in a short period after
conclusive diagnosis of granulomatous amebic encephali-
tis.

Although extremely uncommon, granulomatous amebic
encephalitis should be considered in the differential diag-
nosis of cerebral lesions, especially when associated with
chronic mucocutaneous wounds. Nonetheless, the number
of pediatric cerebral amebiasis in a single community is
too small for appraisal of final conclusions.
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