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Clinical-epidemiological profile of children with schistosomal
myeloradiculopathy attended at the Instituto Materno-Infantil
de Pernambuco
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The most critical phase of exposure to schistosomal infection is the infancy, because of the more frequent contact
with contaminated water and the immaturity of the immune system. One of the most severe presentations of this
parasitosis is the involvement of the spinal cord, which prognosis is largely dependent on early diagnosis and
treatment. Reports on this clinical form of schistosomiasis in children are rare in the literature. We present here the
clinical-epidemiological profile of schistosomal myeloradiculopathy (SMR) from ten children who were admitted at
the Instituto Materno-Infantil de Pernambuco over a five-year period. They were evaluated according to an inves-
tigation protocol. Most of these patients presented an acute neurological picture which included as the main
clinical manifestations: sphincteral disorders, low back and lower limbs pain, paresthesia, lower limbs muscle
weakness and absence of deep tendon reflex, and impairment of the gait. The diagnosis was presumptive in the
majority of the cases. This study emphasizes the importance of considering the diagnosis of SMR in pediatric
patients coming from endemic areas who present a low cord syndrome, in order to start the appropriate therapy and
avoid future complications.
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Spinal cord schistosomiasis is a severe presentation
of schistosomal infection caused by Schistosoma mansoni
and/or S. haematobium. The first species has been iden-
tified as the most frequent etiologic agent of schistoso-
mal myeloradiculopathy (SMR) worldwide (Rosemberg &
Arita 1991, Ferrari 1999, 2004).

The nervous lesions in SMR are due to an inflamma-
tory reaction of granulomatous nature to the parasite eggs
that are deposited in the spinal cord. A large number of
granulomas deposited in circumscribed areas of the ner-
vous system cause lesions due to both the mass effect
and the destructive action of the inflammatory reaction
on the adjacent nervous tissue. Vasculitis of immune eti-
ology has also been implicated in the genesis of the ner-
vous lesions (Pittella 1985). SMR generally involves the
lower portions of the medulla and the roots that form the
cauda equine. Probably the disease occurs because the
eggs reach the spinal cord through retrograte venous flow
into the Batson’s venous plexus, which is connected to
intra-abdominal veins and drainages the lower regions of
the medulla (Galvao 1994, Tedrus et al. 1996). Moreover,
the relatively large size of the eggs and the presence of
spicules on their shells seem to contribute to their diffi-
culty in progressing along the veins of the epidural plexus
(Scringeour & Gajdusek 1985).
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The onset of SMR may be sudden, rapidly progres-
sive or, exceptionally, insidious. Occasionally, there is a
previous record of trauma or physical effort, such as
weightlifting, abdominal exercise or evacuation. Such con-
ditions increase the intra-abdominal pressure (Costa et al.
1992, Silvaetal. 2004).

The clinical presentation of SMR is very suggestive
when observed in individuals who have been exposed to
schistosomal infection: low back and/or lower limbs pain
(particularly of a radicular nature), followed by progres-
sive motor deficit (paraparesis that may evolve into
paraplegia), impairment of lower limbs sensitivity and
sphincteral disorders. Paresthesia, abnormal deep tendon
reflexes, and sexual impotence are also common findings
(Machado 1993, Ferrari 1999, Peregrino et al. 2002, Ferrari
etal. 2004, Silva et al. 2004).

Clinical suspicion of SMR is usually not difficult; even
though the diagnosis is presumptive in most cases due to
the lack of a non invasive confirmatory test. Therefore,
the diagnosis is based on the history of contact with wa-
ter contaminated with S. mansoni and the suggestive clini-
cal and laboratory findings, along with exclusion of other
entities that manifest with the same symptoms. A defini-
tive diagnosis is provided by the anatomopathological
study of the nervous tissue obtained either by biopsy or
from postmortem examination (Santos 2001, Valenga 2002).
Although, the biopsy should be avoided because of the
risk of additional damage to the nervous tissue.

According to Tedrus (1996), searching for antibodies
against Schistosoma in the cerebrospinal fluid (CSF) is
essential in cases of spinal cord disease when the etiol-
ogy is unknown. The presence of an inflammatory profile
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in the CSF with increased mononuclear cell counts, pres-
ence of eosinophils, increased protein concentration and
positive immunological reactions strongly suggest the
involvement of the nervous system by Schistosoma, along
with the clinical findings and the epidemiological
commemoratives. Evidence of parasite eggs in feces or
rectal biopsy can only provide indirect information, but
they are important clues to the diagnosis (Machado 1993,
Galvao 1994).

Neuroimaging findings are nonspecific but they rein-
force the diagnosis of SMR (Tedrus 1996, Peregrino et al.
2002). Magnetic resonance imaging (MRI) has been con-
sidered the most accurate imaging method in the approach
of SMR, because of its high sensitivity for diagnosing
spinal cord diseases. It enables visualization of micro-
nodules and necrotic and inflammatory lesions (Peregrino
etal. 2002).

The clinical treatment of SMR consists of two stages.
The first one comprises the use of a corticosteroid (gen-
erally dexamethasone, prednisone or methylprednisolone
followed by prednisone), administered immediately after
the diagnosis, with the aim of reducing the inflammatory
reaction and diminishing the damage to the nervous tis-
sue. Just after the beginning of the corticosteroid, the
specific medication is administered (oxamniquine or, pref-
erably, praziquantel) in order to eliminate the systemic
infection responsible for the neurological process. The
destruction of the adult worms in the portal system re-
duces egg deposition and their embolization through the
Batson’s venous plexus, preventing additional damage
to the spinal cord and allowing clinical improvement. As
the outcome of SCS is largely dependent on early diagno-
sis and therapy, some authors suggest that the treatment
should be started immediately in patients with acute my-
elopathy and positive epidemiology for schistosomiasis,
even before the definition of the diagnostic, and while the
work up is in progress (Haribhai et al. 1991, Machado
1993, Galvao 1994, Moreira 1998, Paz et al. 2002).

The most critical phase of schistosomal infection is
the infancy, because of the most frequent exposure to
contaminated water and the immaturity of the immune
system. In addition, the involvement of the spinal cord
might be related to the practice of physical activities that
increase the intra-abdominal pressure (ball-throwing and
running, among others) and are commonly performed by
children, independent of the socioeconomic factors. Al-
though the reports on SMR due to S. mansoni have been
increased around the world, such cases are still rare in
children. The aim of the present study is to highlight the
clinical-epidemiological profile of SMR during the infancy
based on the description of 10 cases admitted at a health
unit in Pernambuco.

MATERIALS AND METHODS

This is a descriptive retrospective study of a case se-
ries involving patients aged 2 to 13 years, living or not in
the city of Recife, who were admitted to the Instituto
Materno-Infantil de Pernambuco (IMIP), between 2000 and
2004.

Data collection was carried out using an evaluation
protocol based on Ferrari (1997), after authorization of the

study by the Ethics Committee for Human Research of
IMIP. Initially, the cases of SMR in children, during the
past five years, were searched in the record books of the
epidemiological sector of the institution. Then, the dead
file services of the emergency department and pediatric
ward were asked for locating the medical records of the
cases of SMR in children.

The study included all the cases of SMR found in the
medical records, including relapses and transferences from
other units. Patients with myelopathy of unknown etiol-
ogy were excluded. The clinical and laboratory data col-
lected were based on the neurological examination and
complementary tests carried out in the emergency depart-
ment and in the pediatric ward. The following data were
obtained from the medical records: sex, age, origin, clini-
cal findings, complementary tests, treatment performed,
and clinical evolution.

The classification of the onset of neurological signs
and symptoms was based on the criteria proposed by
Peregrino et al. (2002): acute (0 to 8 days), subacute (9 to
30 days), and slow (greater than 30 days).

The clinical forms of SMR were identified according
to the clinical presentation: medullary (M) — cases with
clinical characteristics that suggest solely (or absolutely
predominant) involvement of the spinal cord; myelo-
radicular (MR) — cases with clinical evidence of medullary
and nerve root lesions, particularly the roots that form the
cauda equine; and cone and cauda equina (CCE) syn-
drome — cases which manifestations results from the in-
volvement of the roots of the cauda equine, with or with-
out involvement of the caudal medulla (cone and epicone).

The following criteria were used to assess the response
to treatment: complete recovery (CR) that means absence
of neurological signs and symptoms; partial recovery with-
out functional limitation (PRWOFL) in the light of objec-
tive improvement, with the presence of slight signs and
symptoms but without limitations to the daily activities;
partial recovery with functional limitation (PRWFL) when
there is some improvement, but functional limitations that
compromise daily activities persists; and absence of re-
covery (AR) when no objective or very slight improve-
ment is observed.

The clinical forms of SMR and the patterns of evolu-
tion in response to treatment followed the classifications
proposed by Ferrari (1997).

The data were organized in tables and graphs using
the Microsoft Excel software, and were represented using
simple percentage distributions.

RESULTS

Twelve cases of SMR were found. However, two were
excluded because of the lacking of essential data such as
epidemiology, initial examinations, specific immunologi-
cal tests, and treatment performed, and because records
in the medical files were related only to the sequelae. The
epidemiological data are shown in Table I.

The age range of the 10 patients was 2 to 13 years,
mean of 7.3 years and median of § years. Most patients
(70%) were males.

Pernambuco is one of the states with the highest mean
prevalence of individuals infected with S. mansoni, par-
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ticularly in the so-called Forest Zone and the sugar-cane
growing area (Barbosa et al. 2000). In the present study,
40% of the cases came from a region that is considered to
be highly endemic for schistosomiasis (the Forest Zone),
while the other 60% were from areas with isolated out-
breaks of the disease. Among the seven patients who
reported contact with natural waters, only one (14.2%)
did not have the habit of bathing in rivers (Table I).

The mean length of time between the first symptom
and full development of the neurological picture, in the
eight cases which this information was available, was 6.6
days (range 1 to 15 days). The acute presentation was
more frequent (75%), followed by the subacute form (25%)
(Table I).

The most frequent signs and symptoms at the onset
of the condition were: (1) lower limb muscle weakness in
100% of the cases (this was predominantly asymmetric);
(2) low back and/or lower limbs pain in 88.8% (taken into
account the nine patients in whom this symptom was in-
vestigated); (3) urinary disorders in 70% of the patients
(50% presented retention and 20%, urinary incontinence);
(4) paresthesia in 50% (considering the four patients who
were evaluated for this symptom); and (5) fecal retention
in 40% of the patients (Table II). It should be noted that
paresthesia is a sensitivity disorder; therefore its evalua-
tion in children is difficult, and for this reason its fre-
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quency may be underestimated.

It is important to emphasize that cases 1, 2, and 7 (30%)
had already presented paraplegia upon admission, while
cases 6 and 9 (20%), initially presented paraparesis that
rapidly evolved into paraplegia. On the other hand, 50%
of the cases presented only gait disturbances as a conse-
quence of less intense muscle strength impairment or pain
in the lower limbs; thus, they required external assistance
for walking.

Alterations of the deep tendon reflexes were observed
in the majority of the patients. As detailed in Table III,
reduced patellar and Achillean reflexes were observed in
55.6% of the nine patients in whom the deep tendon re-
flexes were evaluated. In addition, absences of patellar
and Achillean reflexes were found in 33.3 and 44.4%, re-
spectively. Among the nine children in whom the deep
tendon reflexes were investigated, there was only one case
with no impairment of the patellar and Achillean reflexes.
The abdominal reflex, which was evaluated in only three
patients, was absent in 66.6%.

Sensory impairment was investigated in nine cases:
hypoestesia was observed in 77.7% and anesthesia in
only 22.2%. Sensitive level was recorded in only three
medical files, probably because of the difficulty in obtain-
ing such data from children. Given that the level of the
lesion (the most rostral medullary segment that is associ-

TABLE 1
Epidemiological data of the 10 children, Instituto Materno-Infantil de Pernambuco (2000 to 2004)

Age River Endemic Early progression
No. Initials Sex (years) bathing  Region of origin region (days)
1 JESS M 4 + Santa Cruz Surubim - 15
2 KFS M 10 UuD Gameleira + 14
3 DDS M 3 + Garanhuns - 6
4 JESF F 2 - Catende + UD
5 LDO M 8 + Cortés + 5
6 JFS F 9 + Cabo de Santo Agostinho - 4
7 IEFA M 8 + Aragoiaba 6
8 ACBS F 10 UD Igarassu - UuD
9 EJSJ M 13 + Timbatiba + 1
10 SMR M 6 UD Machados - 2
F: female; M: male; UD: unavailable data; —: negative; +: positive.
TABLE I
Initial symptoms found in the 10 children, Instituto Materno-Infantil de Pernambuco (2000 to 2004)
Fecal Low-back and/or Lower limbs
No. Urinary disorder retention lower limbs pain Paresthesia Motor deficit weakness
1 Retention - UuD UD + +
2 - - + - + +
3 - - + UD + +
4 Incontinence + + UD + +
5 Retention + + UD + +
6 Retention - + UD + +
7 Incontinence + + - + +
8 - + uD + +
9 Retention - - + + +
10 Retention + + + + +

UD: unavailable data; —: absent; +: present.
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ated with the clinical signs and/or symptoms) is largely
defined by the sensitive level, the level of the lesion was
determined in only 30% of the sample (T4-T5, L4-L5, and
T10, respectively) (Table III).

The description of the clinical forms was impaired in
the present study because of the lack of important data,
such as the sensitivity level. In an attempt to classify the
findings according to the forms proposed by Ferrari (1997),
the MRI findings (Table IV) were taken into consider-
ation, together with the clinical manifestations. The
myeloradicular form (MR) was the most frequent, account-
ing to 90% of the cases, while only one case (case 3)
presented the cone and cauda equine (CCE) syndrome.
This latter case was classified considering the MRI find-
ings, which demonstrated thickening of the roots that form
the cauda equine, and the physical examination.

In the present study, MRI, in general, showed enlarge-
ment of the spinal cord with thickening of the roots of the
lower thoracic medulla (T8 to T12) and cauda equine, and
hyperintensity of the signal (Table I'V) that is compatible
with the inflammatory nature of the disease (radiculo-
myelitis). Out of the seven patients who underwent thora-
columbar MRI, 85.7% presented abnormalities. Case 3 was
the only one which lesions were restricted to the cauda
equine roots. In case 4 the findings were inconclusive.

Although, it is important to point out that the exam was
restricted to the thoracolumbar region; therefore, it is im-
possible to exclude lesions in the lumbossacral medulla.

Stool parasitological examination was performed in
only six cases. S. mansoni eggs were found in the feces of
four patients (66.6%; cases 6, 7, 8, and 10), while they
were absent in the other two cases (33.3%; cases 1 and 4).
In case 1, only one sample of feces was examined, which
does not permit to rule out the diagnosis of schistosomia-
sis. No rectal biopsy was performed. This method should
have been shown the presence of eggs in the cases whose
parasitological examination of the feces were negative.

Search for anti-Schistosoma antibodies in the CSF
using the indirect immunofluorescence (IF) test was per-
formed in eight cases, with positive results in 50%. The
ELISA test was performed in the CSF of only three pa-
tients, with positive result in two cases (66.6%). It should
be emphasized that these two cases had previous nega-
tive IF test, which is compatible with the higher sensitiv-
ity of the ELISA technique.

The diagnosis of SMR in our investigation was based
on the clinical and laboratory data described above. There-
fore, it was presumptive.

In the present study 50% of the cases (cases 2, 6, 7, 8,
and 10) were treated with prednisone and oxamniquine,

TABLE III
Physical examination and clinical forms of the 10 children, Instituto Materno-Infantil de Pernambuco (2000 to 2004)
Patellar Achillean Cutaneous- Abdominal Hypoesthesia Level of Clinical
No. reflex reflex plantar reflex reflex /anesthesia the lesion form
1 N 2 Flexor ND + T4-T5 MR
2 N \’ Flexor ND - ND MR
3 n \? ND - + ND CCE
4 — - Flexor - + L4-L5 MR
5 n n Flexor ND + ND MR
6 N - ND ND + ND MR
7 - - ND ND + T10 MR
8 T - Flexor n ND ND MR
9 ND ND ND ND - ND MR
10 - \’ Flexor ND + ND MR

ND: no data; —: absent; +: present; {: decreased; T: increased; n: normal; MR: myeloradicular; CCE: cone and cauda equina.

TABLE IV

Complementary tests of the 10 children performed during hospitalization, Instituto Materno-Infantil de Pernambuco
(2000 to 2004)

Stool parasitological Cerebrospinal fluid
Number examination IF ELISA MRI
1 Negative (1/1) No reaction Reaction ND
2 ND Reaction ND Abnormal (T10-L1)
3 ND Reaction ND Abnormal (cauda equine)
4 Negative (6/6) Reaction ND Normal
5 ND ND ND Abnormal (T12-L1)
6 Positive No reaction ND Abnormal (T11-cone)
7 Positive Reaction No reaction ND
8 Positive ND ND ND
9 ND No reaction Reaction Abnormal (T8-cone)
10 Positive No reaction ND Abnormal (T9-L1)

ND: no data; IF: indirect immunofluorescence test; MRI: magnetic resonance imaging.



Mem Inst Oswaldo Cruz, Rio de Janeiro, Vol. 707(Suppl. 1), 2006

while 20% (cases 4 and 5) received three drugs and 30%
(cases 1, 3, and 9) received only the corticosteroid (Fig-
ure). Physical therapy was prescribed to four patients in
the present study, but only two of them (cases 4 and 7)
are known to undergo to such treatment. There is no dada
in the medical records of the two other cases regarding
this therapeutic modality. It is possible that these patients
may have not been submitted to physical therapy, be-
cause of its neglect in clinical practice.

The outcome of the patients is described in Table V.
Case 6 had complete recovery (11.1%); 66.6% of the cases
(1,2,4,7,8, and 10) had partial recovery without func-
tional limitation; and 22.2% (cases 5 and 9) had partial
recovery with functional limitation. In case 3, it was not
possible to evaluate the response to the treatment be-
cause of lack of the data.

E Prednisone

20%
30%
[ Prednisone +
Oxamniniquine
H Prednisone +
50% Oxamniniquine +

Praziquantel

Medical treatment performed in the 10 children, Instituto Materno-
Infantil de Pernambuco (2000 to 2004)

TABLE V

Outcome of nine children, Instituto Materno-Infantil de
Pernambuco (2000 to 2004)

Outcome n (%)
Complete recovery 1(11.1)
Partial recovery without functional limitation 6 (66.6)
(PRWOFL)

Partial recovery with functional limitation 2(22.2)
(PRWFL)

Absence of recovery 0(0.0)

DISCUSSION

Published studies demonstrate that SMR is more fre-
quent in young adults. Silva et al. (2004), in a review of the
literature, reported that the ages of the individuals af-
fected by SMR ranged from 1 to 68 years, with a mean of
26 years. In a clinical and laboratory analysis of 80 cases,
Peregrino et al. (2002) pointed out that there were records
of 11 children aged 5 to 12 years, and that both the adult
and child cases were predominantly in males. Moreira
(1998), in an investigation, which methodology was simi-
lar to that employed in the present study, reported 12 chil-
dren (aged 2 to 13 years; mean 8.9 and median 9.5 years)
predominantly of the male sex, who were admitted at a
hospital in Recife, over a five-year period. These dada are
in agreement with ours.

It is believed that the higher incidence of SMR among
male children is due to the more frequent exposure to schis-
tosomes. Although there are only a few studies relating
to children, there is a clear predominance of the male sex,
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which may be related to the type of work, habits (bathing
in rivers and lakes) and greater exertion (Santos et al. 2001,
Nobre etal. 2001).

Most of our patients had the habit of bathing in riv-
ers, but according to Costa et al. (1992), even if the con-
tacts with contaminated water are rare, the possibility of
the infection could not be ruled out, since the epidemio-
logical history is variable.

In general, the signs and symptoms of SMR appear
and progress acutely. Moreira (1998) reported that the
mean length of time between onset and full development
of the neurological picture was 11 days, with a range of 6
to 20 days. In our study, the acute form of the disease was
much more frequent (91.7%), followed by the subacute
one (8.3%). Rosemberg and Arita (1991) also observed an
acute onset of the disease in 83.3% of the six cases of
SMR in children. Among the 80 cases reported by
Peregrino et al. (2002), the subacute form predominated
(61.2%), followed by the acute one (25%) and the slow
form (7.5%).

SMR can develop at any time following the start of
oviposition. However, the vast majority of the cases re-
ported have been observed in the initial phases of the
infection (non-toxemic form), during the evolution of the
disease to the chronic forms, or concomitantly with the
mild chronic (intestinal or hepatointestinal) forms (Pittella
1997, Ferrari 1999). Cases reported during or immediately
after the toxemic form, or in association with the hepa-
tosplenic form are rare (Pittella 1997, Matas 2001).

In general, the main signs and symptoms of SMR are:
lower limbs muscle weakness, low back and/or lower limbs
pain, urinary disorders, paresthesia, sensory deficit, and
fecal retention (Rosemberg & Arita 1991, Lima 1998, Ferrari
1999, Santos et al. 2001, Silva et al. 2004, Ferrari et al. 2004),
as observed in our investigation. Moreira (1998) presented
the following findings: motor deficit (100%), urinary dis-
orders (100%), low back pain (54.5%), fecal retention
(50%), and paresthesia (25%). Regarding the muscle
strength, 75% of his patients presented paraparesis, while
the other 25% were paraplegic.

Alterations of the patellar and the Achillean reflexes
were observed in the majority of the patients included in
the present investigation. In most published studies, the
main abnormalities of the deep tendon reflexes were
arreflexia followed by hyporreflexia, normal reflex and hy-
perreflexia of the patellar and the Achillean reflexes
(Rosemberg & Arita 1991, Lima 1998, Paz et al. 2002). In
Santos et al. (2001), patellar and Achillean arreflexia were
observed in 41.1% and 54% of the cases, respectively.

Although the level of the lesion was only precisely
defined in a very small number of our cases, these find-
ings are agreement with the literature data that demon-
strate that the most frequent levels are the low thoracic
and lumbosacral regions, the medullary cone and the cauda
equine. Occasionally, higher levels have been observed,
such as T2-T3 (Nobre et al. 2001, Santos et al. 2001, Paz et
al. 2002). According to Tedrus et al. (1996), the lesions
usually involve the lower portions of the medulla (the
cone and cauda equine), and less frequently the dorsolum-
bar segment. In our sample, the highest level affected was
T4, as was found by Koul et al. (2000), in a case study.
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The classification of the clinical forms is still not uni-
form, which makes the classification of the cases and the
comparison of the data difficult. Silva et al. (2004), in a
review study, referred to the classical description of four
clinical forms: granulomatous, myelitic, radicular and vas-
cular, which take into account the clinical and histopatho-
logical aspects, along with the imaging findings on myel-
ography. Ferrari (1997) defined the clinical forms of SMR
based on the clinical data, classifying them as described
in the topic Materials and Methods: medullary (M),
myeloradicular (MR), and cone and cauda equina (CCE)
syndrome. According to this classification, the MR form
was the most frequent in our cases. Ferrari et al. (2004), in
a prospective study of 63 patients, also found a higher
frequency of the MR form (54%) followed by the M one
(27%) and the CCE syndrome (19%). Santos et al. (2001)
identified 31 cases (55.3%) with the MR form, while 16
(28.6%) presented the myelitic one. In a study on 12 cases,
Moreira (1998) found six patients (50%) with the MR form
and five (41.7%), with the myelitic one. Paz et al. (2001)
found four subjects (57.1%) with the myelitic form and
three (42.9%) with the pseudotumoral one in a study on
seven cases. Although there is no consensus, the MR
form predominates in most investigations.

In the present study, six of the seven patients (85.7%)
who underwent thoracolumbar MRI presented the abnor-
malities usually observed in this entity. In one case the
findings were inconclusive. Although, it is important to
point out that the exam in this patient was restricted to the
thoracolumbar region; therefore, it is impossible to ex-
clude the presence of lesions in the lumbossacral medulla.
In the study by Paz et al. (2001), which included seven
children, MRI showed increased diameter of the spinal
cord in five patients, predominantly at the thoracolumbar
level, while it was normal in one case. On the other hand,
Moreira (1998) found abnormalities in only one case among
the three children who were submitted to this method. In
the study by Peregrino et al. (2002), MRI was performed
on 18 patients and increased in the diameter of the me-
dulla, mainly at the T11-T12 and/or the L4-L5 levels, was
found in 88.8% of the cases.

S. mansoni eggs are found in the great majority of the
cases of SMR. In our study shistosomal eggs were found
in the feces of more than half of the patients. Moreira
(1998) reported presence of eggs in the feces of 50% of
the six children whose feces were examined, and in the
rectal mucosa of 100% of the two cases submitted to rec-
tal biopsy. Nobre et al. (2001) reported the presence of
eggs in four (36%) of the eleven patients whose feces
were analyzed, while eggs were detected in the rectal bi-
opsy of the 19 (100%) patients submitted to this proce-
dure. In the 29 cases studied by Asano (1992), 11 (38%)
had eggs in the feces and in the study by Lima (1998), the
stool parasitological examination was negative in 91% of
the 21 patients studied. Ferrari et al. (2004) found eggs in
the feces (three to five samples collected, on different
days) from only 32 (59.2%) of the 54 patients evaluated,
while rectal biopsy was positive in 56 (88.9%) of 63 cases.
Quantitative oogram analysis showed fewer than 1000
eggs/g of tissue in 71.6% of these cases, which is com-
patible with low parasite load. In view of this finding,

these authors suggested that SMR is a severe form of
presentation of schistosomiasis that is unrelated to the
parasitic burden. Irregular distributions of the eggs in the
feces along with low concentrations of eggs in the cases
of low parasite burden are factors that may lead to diag-
nostic failure of the stool parasitological examination
(Asano 1992, Moreira 1998).

The most promising laboratory test for diagnosing
SMR is the investigation of specific antibodies against
schistosomal antigens in the CSF by means of IF or ELISA.
The latter is more sensitive and more specific (Asano 1992).
Our results also suggest that the ELISA test has a better
accuracy than the IF technique. Immunological tests have
become part of the CSF analyses for suspected cases of
SMR, but standardization is still required. Asano (1992)
found a positive reaction using the IF examination in 72.4%
of the patients, while the positively was higher using the
ELISA reaction (86.2%). Among the 15 patients studied
by Lima (1998), the ELISA test gave a positive reaction in
86%. In the study by Andrade Filho et al. (1996), IF gave
a positive reaction in 50% of the patients and the indirect
hemagglutination test, in 100%. In Moreira (1998), IF was
positive in 62.5% of the eight cases, while the ELISA test
gave a positive reaction in 40% of the five cases. On the
other hand, Paz et al. (2002) found a positive IF reaction in
28.5% of the cases and a positive ELISA test in 71.4%.
Pammenter et al. (1991) employed the ELISA technique to
investigate [gG against soluble egg antigen of S. mansoni
(IgG anti-SEA) in the CSF of 12 patients with SMR and
146 individuals with myelopathy of other etiologies. The
test gave a positive result in 25 patients, and all the cases
of SMR were included in ELISA positive group. IgG anti-
SEA was also investigated using the ELISA technique in
the CSF from 54 patients with SMR and 41 controls with
other diseases of the central nervous system by Ferrari et
al. (1995), who found a sensitivity of 56% and a specific-
ity of 95% for this test.

The diagnosis of SMR is generally presumptive.
Peregrino et al. (2002) reported only one case, among 80
patients, whose diagnosis was confirmed by the
anatomopathological examination. Demonstration of
S. mansoni eggs in the nervous tissue obtained by bi-
opsy or necropsy is the only uncontestable proof of SMR.
However, biopsy is an invasive diagnostic procedure that
can cause additional damage to the inflamed nervous tis-
sue; therefore, it should be avoided.

Santos et al. (2001) suggested criteria for diagnosing
SMR. According to these, a possible diagnosis could be
done when the lower thoracic or the lumbosacral medulla
is involved and there is positive epidemiology for S.
mansoni infection; a probable diagnosis is considered
when the above factors are present and the stool parasi-
tological examination and/or the rectal biopsy disclose
eggs of S. mansoni; and a proven diagnosis when, in
addition to the above factors, there are S. mansoni eggs
in the nervous tissue obtained by biopsy. In the present
study, possible diagnosis was the most frequent (62.5%;
cases 1, 2, 3, 4, and 5), followed by probable diagnosis
(37.5%; cases 6, 7, and 9). According to the criteria by
Santos et al. (2001), cases 8 and 10 remained unclassified,
because of the lack of some data.
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In the absence of the anatomopathological proof, the
diagnosis of SMR is based on clinical and laboratory cri-
teria. When a child presents with an acute myelo-
radicupathy, the schistosomal etiology should be investi-
gated, whether or not the child comes from an endemic
zone, and even in the absence of clinical symptoms of
abdominal viscera involvement, due to the fact that the
outcome is largely dependent on early and appropriate
therapy (Rosemberg & Arita 1991).

A corticosteroid associated with an antischistosomal
agent is considered the treatment of choice of SMR
(Rosemberg & Arita 1991, Haribhai et al. 1991, Ferrari 1999,
Paz et al. 2002, Silva et al. 2004, Ferrari et al. 2004). Al-
though some response to the clinical treatment is usually
observed, many cases do not present complete recovery.
In the study by Nobre et al. (2001), which included 23
SMR patients, partial recovery without functional limita-
tion was observed in the majority of the patients (56.5%),
followed by complete recovery (21.7%), and partial re-
covery with functional limitation or absence of recovery
(17.4%). Paz et al. (2001), in a study which included six
children, observed full recovery in only two of them and
partial recovery in four.

The good response to the clinical treatment suggests
the efficacy of the antischistosomal drug in destroying
the adult worms, thereby avoiding new oviposition. More-
over, corticosteroids reduce the inflammatory process in
the spinal cord which diminishes the lesions of the ner-
vous tissue. However, sequelae and complications such
as scars, urinary infections, sphincteral abnormalities (es-
pecially bladder dysfunction), lower limbs muscle weak-
ness, paresthesia and radicular pain are common (An-
drade Filho et al. 1996, Koul et al. 2002).

We emphasize the importance of considering schisto-
somiasis in the differential diagnosis of pediatric patients
with myeloradicular manifestations, mainly if they come
from areas where schistosomiasis is endemic, in order to
start the appropriate treatment as earlier as possible in
order to allowing a better outcome and avoiding future
complications.
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