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Abstract

The aim of this study is to relate the condition of paraplegia due to schistosomal
myeloradiculopathy with an initial diagnosis of polyradiculoneuropathy in a patient from
an endemic area. This disease is the most severe and disabling ectopic form of Schistosoma
mansoni infection, being underreported, of unknown prevalence and underestimated
morbidity. Its recognition and the early institution of treatment play a fundamental role
in the prevention of severe and irreversible injuries, as well as in the recovery of affected
people, usually young people in full production phase. The diagnosis of schistosomal
myeloradiculopathy is based on epidemiology, clinical findings regarding neurological
conditions and evidence of Schistosome mansoni in laboratory tests such as serological
techniques or stool parasitological examination and other causes for the condition should
be excluded. In the case described, the patient reported swimming in a lagoon in Sergipe,
an endemic zone, which makes the epidemiology speak strongly in favor of the diagnostic
hypothesis. The clinical presentation presented by the patient is very similar to that
of this myeloradiculopathy and that Schistosoma eggs were found in the feces, and the
serology and cerebrospinal fluid analysis (CSF) serology were positive for this parasite.
It is noteworthy that magnetic resonance imaging is a very sensitive propaedeutic method
for the evaluation of schistosomal myeloradiculopathy, although the diagnosed alterations
are not specific for this disease. The changes observed on magnetic resonance imaging
(MRI) regress in parallel with the clinical improvement of the patient after treatment with
schistosomicides and corticosteroids, as can be observed in this case. Finally, the treatment
was done with praziquantel, ivermectin and corticosteroid therapy in association with
motor physiotherapy. The patient presented clinical improvement, but maintained mild
motor deficit.
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Introduction

Schistosomiasis is a tropical endemic parasitic disease caused by a
Schistosoma trematode flatworm, whose incubation period may vary
from weeks to years. In Brazil, it is caused by Schistosoma mansoni.

In 2011, world health organization (WHO) estimated that 200 mil-
lion people are infected worldwide with Schistosoma, with 65 million
living in endemic areas. It is a widely distributed disease in Africa,
South America, the Caribbean and the Eastern Mediterranean and is
endemic in Brazil, with 1.5 million people living in our country at
risk of contagion. Currently, the disease is detected in all regions of
the country. The endemic and focal areas include 19 Federated Units
and comprise the states of Alagoas, Bahia, Pernambuco, Rio Grande
do Norte (coastal strip), Paraiba, Sergipe, Espirito Santo and Minas
Gerais (predominantly in the north and northeast of the state). In Para,
Maranhao, Piaui, Ceara, Rio de Janeiro, Sdo Paulo, Santa Catarina,
Parana, Rio Grande do Sul, Goias and the Federal District, the trans-
mission is focal, not reaching large areas. The CNS can be affected in
infections by Schistosoma mansoni, but also by S haematobium and
S japonicum. Asymptomatic CNS egg deposition is frequent. When

symptomatic, the first two species cited most often cause myeloradic-
ular syndrome, and the latter causes brain involvement. Schistosomal
myelaryadiculopathy, the most common form of CNS disease, is most
often related to schistosomiasis mansoni and is the most severe and
disabling ectopic form of infection with this parasite.

Case report

BALC, 18 years old, previously healthy, from Sergipe, on
December 26, 2016, started presenting fever, colic abdominal pain,
vomiting, diarrhea (1 episode was bloody) and low back pain. She
reported that she swam in the lagoon of her city in November 2016.
She came to Sao Vicente—estate of Sdo Paulo (since her mother lives in
this city) and was admitted to the Centro de Referéncia em Emergéncia
em Internagdo of Sao Vicente (CREI). The patient evolved with lower
limbs’ paresthesia and plegia, areflexia, urinary retention requiring
delayed bladder catheter and fecal retention on January 23, 2017. She
was then diagnosed with Guillain-Barré Syndrome, as she underwent
cerebrospinal fluid analysis of January 25, 2017, proteocytological
dissociation (proteins 101.4/leukocytes 30 with 90% lymphocytes and
10% neutrophils/glucose 40) and negative bacteriology was detected.
Thus, she was treated with immunoglobulin for six days.

The patient was transferred to Guilherme Alvaro Hospital
on January 28, 2017, where investigation and treatment with
corticosteroid therapy (methylprednisolone for five days) was
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continued. Thoracic-lumbar spine magnetic resonance imaging
(MRI) performed on January 30, 2017, was performed, which showed
expansion of the spinal cord, signal alteration and anomalous contrast
enhancement in the thoracic medulla, spinal cord and equine tail roots
that could be related to the demyelinating disease. CSF analysis was
repeated on January 31, 2017, maintaining the same result. The CSF
sample was also used for protein electrophoresis, showing an increase
in total proteins, with the predominance of gamma-type proteins.
Stool parasitological examination of February 1, 2017, was positive
for Schistosoma mansoni. Serum serology for schistosomiasis
was positive, and the remaining serology was negative (hepatitis
C, hepatitis B, Human Immunodeficiency Virus, syphilis, Human
T-lymphotropic Virus, cytomegalovirus, toxoplasmosis), these were
requested to exclude viral and bacterial myelitis. Then the diagnostic
hypothesis of Schistosomiasis Myeloradiculopathy was made, and
serology for CSF schistosomiasis was requested, which was positive.
Then, praziquantel, ivermectin and prednisone were initiated.

Cranial magnetic resonance imaging of February 10, 2017,
showed no change, while an abdominal computed tomography scan
of February 6, 2017, showed enlarged dimensions and irregularly
contoured liver with no intra or extrahepatic bile duct dilatation and
the remaining without changes. Control thoracolumbar magnetic
resonance imaging performed on February 17, 2017, demonstrated
signal change in the spinal cord from T12 to the medullary cone,
characterized by T1 hyposignal and T2 and STIR hypersignal, with
contrast enhancing nodular foci, determining mild local expansive
effect. In relation to the previous exam, a significant reduction of the
lesion was noted. The set of findings was suggestive of an infectious
process, among them schistosomiasis, and the demyelinating etiology
cannot be ruled out.

New stool parasitological examination harvested on February 16,
2017, after treatment, continued to demonstrate Schistosoma, which,
according to the assessment of Infectology, can occur even after
treatment. During hospitalization, the patient developed urinary tract
infections due to delayed bladder catheterization, then using antibiotic
therapy (ciprofloxacin, tazocin, fluconazole). The patient presented
neurological improvement during hospitalization after treatment
and with motor physical therapy, being discharged in good clinical
condition. She is currently in outpatient follow-up with the Neurology
team at Guilherme Alvaro Hospital (Figure 1&2).

Figure | Thoracolumbar magnetic resonance imaging on 01/30/17.
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Figure 2 Thoracolumbar magnetic resonance 02/17/17.

Discussion

The pathogenesis of schistosomal myeloradiculopathy remains
unknown, but it is assumed that the inflammatory response of the
host to eggs in the nervous tissue is the primary determinant of CNS
lesions.' The inflammatory response may range from intense host
reaction, resulting in granulomas or expansive masses, to minimal
reaction without clinical expression. In some necropsied cases, eggs
are found in the medullary tissue without any inflammatory response.
The contribution of an autoimmune process triggered by schistosomal
infection, causing vasculitis and ischemia, should also be admitted,
but there is a lack of data to confirm such hypothesis. Asymptomatic
deposition of S mansoni eggs in both the brain and spinal cord was
more common than the symptomatic form of the disease.

Myeloradiculopathy occurs most often due to the acute or chronic
intestinal form of worms; however, there are reports in people with
hepatosplenic form.> Eggs and worms may travel through the avalvular
Batson epidural vertebral venous plexus, which connects the portal
system and the vena cava to the veins of the spinal canal. Thus, the
eggs reach the CNS through local oviposition or embolization. The
higher incidence of myelopathy in the lumbosacral region is probably
explained by this migration mechanism. Besides, autopsy studies
have shown that S hematobium eggs are more frequently deposited
in the brain than S mansoni eggs. Eggs of this latter species are larger
than S hematobium eggs (155x66um compared to 143x55um) and it
has been suggested that the lateral spicule of S mansoni egg may also
impede its progression through blood vessels. These are hypotheses
put forward to justify the tendency for S mansoni eggs to lodge in the
lower regions of the vertebral venous plexus.

The clinical picture of the patient corroborates these data since she
presented the intestinal form of schistosomiasis disease evolving to
CNS involvement and in addition, she presented the spinal cord form,
which is the most prevalent, but also the most frequently symptomatic,
whose symptoms general include fever, headache, myalgia, diarrhea
and abdominal pain; being the classic prodromal clinical triad: low
back pain, change in strength and/or sensibility of the lower limbs and
urinary disorder. In our report, the case began with fever, abdominal
pain, diarrhea, vomiting and low back pain that evolved to flaccid
lower limb paresthesia and plegia, areflexia, and urinary and fecal
retention.
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Recalling that paraplegia with flaccidity and areflexia, urinary
retention and reduced tactile, thermal and painful sensitivity of the
root type dominate the clinical picture when the medullary cone and
the equine tail are affected, as we saw in the reported case. Spasticity,
alteration of the superficial sensitivity of the segmental level type and
urinary incontinence occur in the presence of higher involvement of
the spinal cord. In general, bilateral paraparesis and deep reflexes
abolished or reduced are the most frequent findings on neurological
examination.

It is noteworthy that the diagnosis of schistosomal
myeloradiculopathy is based on epidemiology, clinical findings
regarding neurological conditions and evidence of Schistosome
mansoni in laboratory tests such as serological techniques or stool
parasitological examination and other causes for the condition should
be excluded. In the case described, the patient reports a history of
swimming in a lagoon in Sergipe, an endemic zone, which makes the
epidemiology speak strongly in favor of the diagnostic hypothesis.
The other two pillars of the diagnosis of the disease also speak in
support of this case: since the clinical presentation presented by the
patient is very similar to that of this myeloradiculopathy and that
Schistosoma eggs were found in the feces and the serology and CSF
serology were positive for this parasite.

CSF analysis of patients with schistosomal myeloradiculopathy
reveals unspecific changes: slight to moderate elevation of protein
content in 95% of cases (mean 161.4+191.9 mg/dl), normal glucose
levels, pleocytosis in 91% of the cases (average of 91.9+113.8 cells/
mm?), with predominance of lymphomononuclear cells, presence of
eosinophils in 41 to 90% of cases and elevation of gamma globulin
in 76% of cases.? Andrade Filho et al. observed a marked reduction
in liquor cellularity with an improvement of symptoms, but persistent
hyperproteinorrhage in 66% of cases. Anti-Schistosoma antibodies
were identified in 85 to 90% of CSFs tested using ELISA, indirect
immunofluorescence or hemagglutination techniques. The positivity
of CSF Schistosoma serology is considered evidence of schistosomal
CNS infection by several authors. Livramento, Machado e Silva
described the cerebrospinal fluid syndrome in neuroschistosomiasis, an
important element in the presumptive clinical and laboratory diagnosis
of  schistosomiasis  myeloradiculopathy:  lymphomononuclear
pleocytosis, hyperproteinorrachia, and positivity of specific
immunological reactions for schistosomiasis (immunofluorescence,
ELISA or haemagglutination). The presence of CSF antibodies to S
mansoni-associated with cellularity>4 cells/mm,? protein rate>40 mg/
dl and the presence of eosinophils-suggests a high probability of this
disease. The patient presented these changes in CSF analysis (except
for the increase in eosinophils, as they were not quantified) and also
presented positive CSF serology.*”

The search for antibodies against serum Schistosoma antigens for
the diagnosis of infection has limitations due to the cross-reaction
with other antigens, especially other helminthes and the difficulty of
differentiating it from active infection from previous contact with the
parasite, because the antibodies may remain in the serum for long
periods even after curative treatment.'® Nevertheless it was done and
was positive. The main alterations described in magnetic resonance
imaging in this pathology are: increased spinal cord and/or equine
tail diameter in T1-weighted images; T2 signal hyperintensity in
the affected region, representing increased water content (edema);
and heterogeneous contrast uptake (possibly homogeneous) due to
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the breakdown of the blood-brain barrier, with small focal areas of
accentuation often forming a granular pattern. Therefore, it is a very
sensitive propaedeutic method for the evaluation of schistosomal
myeloradiculopathy, although the diagnosed alterations are not
specific for this disease. The changes observed on MRI regress in
parallel with the clinical improvement of the patient after treatment
with schistosomicides and corticosteroids, as can be observed in this
case.

Importantly, the occurrence of schistosomal myeloradiculopathy,
unlike other severe forms of schistosomiasis, such as hepatosplenic
and pulmonary hypertension, does not depend on high parasitic loads.
In contrast, patients with this disease usually have few eggs per gram of
feces and often come from low prevalence areas. Finally, the treatment
of schistosomal myeloradiculopathy is with schistosomicides
(ivermectin and praziquantel), corticosteroids and/or surgery. The
association of schistosomicide with corticosteroids is related to the
best therapeutic response in the disease.***”!! There would be both
an action against the etiologic agent and an anti-inflammatory action
by the corticoid, which may contribute to the improvement of the
neurological condition. The prognosis depends on the rapid use of
these drugs, so early diagnosis is of utmost importance. About 95%
of patients with an untreated schistosomal myeloradiculopathy die or
show no clinical improvement. In one study,* instituting therapy, even
late, after 12 months of the neurological picture, was associated with
neurological improvement. In this case, treatment was started early
and associated with motor physiotherapy there was a satisfactory
evolution of the disease.

Conclusion

This disease is the most severe and disabling ectopic form of
Schistosoma mansoni infection, being underreported, of unknown
prevalence and underestimated morbidity. Its recognition and the early
institution of treatment play a fundamental role in the prevention of
severe and irreversible injuries, as well as in the recovery of affected
people, usually young people in full production phase.
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