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Cerebral Schistosomiasis Due to Schistosoma haematobium Confirmed
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The case of a 25-year-old Japanese male who had cerebral schistosomiasis caused by Schistosoma haemato-
bium is reported here. Although serum antibody tests showed a cross-reaction with other helminths and no ova
were excreted in urine or feces, the existence of Schistosoma haematobium in the brain was confirmed by PCR
analysis.

CASE REPORT

In October 2009, a 25-year-old Japanese man was admitted
to a local community hospital in Japan with a 1-week history of
mild headache and sporadic paraphasia. He had worked as an
agricultural consultant in the Republic of Malawi from April
2007 to June 2009. During his stay, he lived with local resi-
dents, consumed water from a well, and had swum in a lake at
least twice. He had been in excellent health until October 2009,
except for a Giardia lamblia infection in 2008. At the commu-
nity hospital, a computed tomography (CT) scan of the pa-
tient’s head showed four hyperdense and edematous lesions in
the left parietal lobe, and these lesions were suspected to be
related to tropical infectious diseases due to the fact that the
onset of his symptoms appeared soon after his return from the
Republic of Malawi. Subsequently, the patient was referred to
our institution for further workup.

Upon presentation to our institute, the patient’s tempera-
ture was 36.8°C, his pulse was 60 beats per minute (bpm), and
his blood pressure was 120/70 mm Hg. Although the patient
was alert and appropriate at a glance, verbal paraphasia was
occasionally observed. Laboratory evaluation revealed the fol-
lowing: white blood cell count, 8,780/�l (67.5% neutrophils,
25.0% lymphocytes, 1.5% eosinophils); serum C-reactive pro-
tein, 0.03 mg/dl; IgE, 18 U/ml; HIV antibody negative; toxo-
plasma IgM and IgG negative; and Entamoeba antibody neg-
ative. A magnetic resonance imaging (MRI) scan of the brain
with gadolinium enhancement showed a couple of ill-defined,

heterogeneously enhancing lesions. They were each approxi-
mately 10 mm in diameter, in the left parietal lobe, with in-
creased intensity of the signal on the T1-weighted image (Fig.
1). A lumbar puncture was not performed. The patient’s head-
ache and nausea worsened rapidly, and we were obliged to
relieve his symptoms as soon as possible. Based on the clinical
presentation and characteristic imaging finding, we clinically
concluded that the cerebral lesions were neurocysticercosis.
Albendazole (15 mg/kg of body weight per day) was adminis-
tered with dexamethasone (0.1 mg/kg per day) for a total of 8
days. The patient’s headache and nausea then subsided, and
the verbal paraphasia disappeared. The findings from an MRI
scan of the brain were improved but still remained.

One week after the initiation of treatment, the results of the
commercially available serum enzyme-linked immunosorbent
assay (ELISA; SRL, Tokyo, Japan), which can detect IgG
antibody for 12 helminthic diseases as a screening (22), were
reported: Spirometra erinacei (also known as Spirometra man-
soni) antibody on admission was positive, whereas Taenia so-
lium antibody was negative. Schistosoma species are not in-
cluded in this screening ELISA. Repeated microscopic
examination of urine and stool specimens disclosed no ova or
parasites. An enhanced CT scan from the neck to the pelvis
was unremarkable, without evidence of subcutaneous nodules.
From these findings, cerebral sparganosis, which is due to
Spirometra species, was strongly suspected as the cause of the
cerebral lesions. Cerebral sparganosis responds best to surgical
excision of the parasite, because praziquantel has limited suc-
cess or no effect on adult worms (14, 17). Eleven days after
admission, subtotal excision of the nodules at left parietal lobe
was achieved by a craniotomy. No live worms or degenerative
worms were observed in the surgical field. Pathological exam-
ination of the specimen revealed gliosis and multiple necrotiz-
ing granulomas scattered within the parenchyma of the brain,
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with deposits of helminth ova in the center of these granulomas
(Fig. 2a). Granulomas had multinucleated giant cells around
these ova, which seem to have a prominent terminal spine (Fig.
2b). These morphological characteristics suggested that the
helminth ova were eggs of the Schistosoma species, particularly
S. haematobium. To identify Schistosoma species, we per-
formed serological tests in our laboratory in the Section of
Environmental Parasitology, Tokyo Medical and Dental Uni-
versity (Tokyo, Japan). The result of ELISA revealed increases
in serum IgG antibodies against the ova of S. haematobium and
Schistosoma mansoni (S. mansoni) and against the larvae of
Spirometra erinacei. The serum IgG antibodies against S.
haematobium and S. mansoni increased to a level higher than
those against S. erinacei. For the treatment for the residual
lesion, oral praziquantel was commenced at a dose of 20 mg/kg
twice a day for a total of 3 days. An MRI scan of the brain with
gadolinium enhancement 3 months after the excision and the

chemotherapy showed a significant reduction in the high signal
change. The patient remained in stable condition without clin-
ical complications 4 months after completion of the therapy.

In order to make the definitive diagnosis, the brain specimen
was tested by PCR assays. DNA extraction from a paraffin-
embedded section of the brain specimen was carried out by
using a PCR template preparation kit (TaKaRa DEXPAT
Easy; TaKaRa, Shiga, Japan). DNA was amplified with two
PCR assays utilizing distinct primer pairs. The first primer
targeted to the 97-bp repeated DNA sequence, DraI, which is
specific to S. haematobium (10). The second primer targeted to
the 121-bp tandem repeated DNA sequence, which is specific
to S. mansoni (11, 25). These specific DNA sequences are not
contained in the DNA of S. japonicum. As shown in Fig. 3, the
PCR amplification using the brain specimen showed an intense
band of S. haematobium DNA; however, there was no band
specific to S. mansoni DNA. Therefore, we finally diagnosed
the patient’s cerebral lesions as cerebral schistosomiasis due to
S. haematobium.

Diagnosis of a focal lesion in the brain of patients with a

FIG. 1. T1-weighted MRI scan with enhancement, obtained at ad-
mission, showed tumor-like lesions in the left parietal lobe with the
presence of edema.

FIG. 2. (a) Photomicrograph showing nodular granulomas within the parenchyma of the brain containing deposits of S. haematobium ova in
the center of the granulomas (hematoxylin-eosin stained; magnification, �100). (b) Ova of S. haematobium with a characteristic prominent
terminal spine (hematoxylin-eosin stained; magnification, �400).

FIG. 3. PCR assay for Schistosoma haematobium and S. mansoni.
M, marker; lanes 1 and 5, S. mansoni DNA; lanes 2 and 6, S. haema-
tobium DNA; lanes 3 and 7, patient DNA; lanes 4 and 8, no DNA;
lanes 1 to 4, S. mansoni-specific 121-bp tandem repeat sequence; lanes
5 to 8, S. haematobium-specific DraI sequence.
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recent history of a stay in sub-Saharan Africa is usually chal-
lenging. Since there were no systemic findings characteristic of
a specific tropical disease in this patient, we were obliged to
rely on epidemiologic and brain MRI features to establish the
provisional diagnosis. The patient’s final diagnosis was made
by PCR assay using a brain specimen from the surgical exci-
sion. Although the prevalence of central nervous system (CNS)
invasion in schistosomal infection has been considered to be low
(20), CNS involvement in S. haematobium infection may be un-
derdiagnosed. An autopsy study in Africa showed that over half of
patients infected with S. haematobium in the bladder had brain
lesions (8). Another pathological study in Africa has found scat-
tered ova of S. haematobium or S. mansoni in the brain at autopsy
in over a quarter of 150 unselected cadavers (1).

Among 22 previous cases of cerebral schistosomiasis due to
S. haematobium, 7 cases were diagnosed by ovum excretion in
urine or feces (15, 23), and 15 cases were diagnosed by immu-
nological testing (18). However, the detailed mechanism of egg
deposition in the brain remains unknown. The presence of egg
deposits may reflect either an aberrant migration of worms or
the embolization of eggs from a remote location (19, 27). In
this case, no worms were detected in the brain specimen, and
portal hypertension or liver cirrhosis, which could increase the
possibility of worm migration to the CNS (26), was not ob-
served. These findings suggest that cerebral schistosomiasis in
this case was caused by translocated eggs from a remote loca-
tion rather than by eggs from ectopically parasitizing adult
worms in the brain.

Diagnosing cerebral schistosomiasis can be difficult, since
neurological symptoms and radiological findings are nonspe-
cific. In some reported cases of neuroschistosomiasis, brain
tumors, such as meningioma and glioma, had been suspected
initially (2, 13, 23). Moreover, as in the present case, patients
with cerebral schistosomiasis may have no clinical evidence of
systemic disease (21, 28). The presence of parasite ova in the
urine and/or stool can be detected in only 40 to 50% of neu-
roschistosomiasis patients (7). Antibody-based assays are quite
sensitive but cannot distinguish a history of exposure from
acute infection; they can also cross-react with other helminths
(3, 9), such as T. solium (12). In our patient, the elevated IgG
antibody of Spirometra erinacei screened by the commercial
ELISA led to a presumptive diagnosis of cerebral sparganosis,
which in radiological findings mimics cerebral schistosomiasis.
The further ELISA performed after histopathological analysis
of the brain specimen revealed that IgG antibody titers of S.
haematobium, S. mansoni, and Spirometra erinacei were in-
creased. An elaborate examination to screen the infectious
focus outside the brain could not detect any abnormality. We
then tried to detect the parasite DNA directly from the brain
specimen and successfully amplified S. haematobium DNA by
PCR assay (Fig. 3). These results strongly suggest that PCR
assays are helpful means of confirming the results of serum
ELISAs for schistosomiasis. Identification and differentiation
of human schistosomiasis by PCR in the laboratory setting (16)
and in clinical specimens (24, 26) have been reported.

Praziquantel, a pyrazinoisoquinoline derivative, is the main-
stay of the treatment for human schistosomiasis. While the
standard regimen for chronic systemic schistosomiasis is 40 to
60 mg/kg of praziquantel in divided doses for 1 day, as de-
scribed in the Centers for Disease Control and Prevention

database (http://www.cdc.gov/parasites/schistosomiasis/health
_professionals/index.html), the length of the treatment for ce-
rebral schistosomiasis has not been clearly established (4). To
reduce the severity of the inflammatory reaction in the brain
parenchyma, corticosteroids are commonly used for CNS in-
vasion. Repeated courses of praziquantel and corticosteroids
may be required to reduce neurological symptoms in a severe
case (13). Our patient responded well to 40 mg/kg of praziqu-
antel in two divided doses for a total of 3 days after surgical
excision of the nodules (5, 6).

In conclusion, we report the first case of cerebral schistoso-
miasis due to S. haematobium that was diagnosed by molecular
methods. We successfully treated the patient with surgical ex-
cision and oral praziquantel. PCR assay is a promising method
for definitive diagnosis and species identification of cerebral
schistosomiasis when Schistosoma ova in urine and/or stool are
absent.
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