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Abstract

Schistosomiasis is one of the most prevalent tropical diseases in the world. Spinal cord
neuroschistosomiasis is an uncommon complication mainly due to infestation by Schistosoma mansoni
and may be caused by Schistosoma haematobium. Diagnosis depends on detection of anti-bilharzial
antibodies and MRI of lumbar spine. The main treatment is medical. Surgery is an option for resistant
cases. From January 2009 to January 2020, we reviewed patients with conus medullaris bilharziasis,
who received different modalities of management. Clinical presentation, treatment plans, outcomes, and
complications were reported. We studied 21 patients with conus bilharziasis. Males constituted 95.2 %
and the age ranged from 8-12 years with a mean of 9.8 years. Low back pain and hypothesia were
present in 100 % of patients while retention of urine in 95.2%. Examination of urine for S. haematobium
ova was negative in 100 %, while stool examination for S. mansoni ova was positive in 4.8%. Mild to
moderate expansion of the distal spinal cord and conus medullaris was seen in 100 % of MR images.
After medical treatment; complete improvement was achieved in 71.4%, and partial improvement in
9.5%. Surgery was done in 19 % after failure of medical treatment and physiotherapy of whom, 4.8 %
improved completely, 4.8 % improved partially while no improvement occurred in 9.5%. Conus lesions in
endemic areas should trigger the possibility of Bilharziasis. Early diagnosis by MRI and positive anti-
bilharzial antibodies is essential for management to avoid complications.
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1.Introduction

Schistosomiasis is a parasitic infestation tion. People living near rivers are partic-
caused by blood flukes schistosoma of ularly at risk. Also, population migration
genus trematodes that mainly affects the and travelling may lead to spread of the
liver, intestine and urinary system. The- disease in non-endemic areas [3]. Neuro-
odore Bilharz, a German surgeon who schistosomiasis, which refers to schisto-
worked in Egypt, was the first to identify somal involvement of the central nervous
the parasite in 1852, hence the other name system (CNS), is an uncommon, but
is Bilharziasis [1]. The tropical regions recognized complication of Schistosomi-
of Africa, South America and Asia, are asis [4]. Spinal cord neuroschistosomiasis
the main parts affected in the world with is mainly due to infection by S. mansoni
the former being the worst [2]. About 200 and may also be caused by S. haematob-
million people are infected worldwide as ium. It is more common in young adults,
estimated by the World Health Organiza- teenagers, and children, which is likely
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due to the frequent exposure of male
gender [5,6]. Professor EI-Banhawy, was
the first to diagnose and treat Bilharzial
granuloma of the conus medullaris and
cauda equina in Egypt [7]. The mechanism
of egg deposition in spinal cord is
unknown. It is believed that the eggs
reach the CNS via retrograde venous
flow into the Batson vertebral epidural
venous plexus, which connects the portal
venous system and venae cavae to the
veins of brain and spinal cord [8]. Once
the eggs are deposited in the nervous
system, they trigger an acute form of
immune complex reaction and a chronic
form of cell-mediated immune granulo-
matous reaction [9]. The mature larvae
secrete immunogenic and antigenic sub-
stances, resulting in an inflammatory
reaction that varies, from a very little
reaction to intense granulomatous reaction
according to the status of the host immune
system [6,8]. Central nervous system
schistosomiasis has been described in
soldiers and workers serving in areas
where schistosomiasis is endemic [2,10].
Spinal cord neuroschistosomiasis is more
common in young adults, teenagers, and
children (mostly males), which is likely
due to the frequent exposure of male
gender in rural areas [5-7]. The onset of
symptoms is usually acute or subacute.
The time between the onset of man-
ifestations and the development of the
full neurological picture is about 15 days
or less in approximately 70% of cases.
Patients with spinal cord disease usually
present with low back pain, lower limb
radicular pain, motor weakness, sensory
loss and incontinence. The most common
primary complaint is low back pain
observed in 79-100% of individuals [11,
12]. Stool examination reveals S. mansoni
ova in about 40% of cases. Biopsy from
rectum has a higher sensitivity in cases
of S. mansoni allowing the identification
of the eggs in 95-100% of the cases.
Detection of Bilharzial antibodies in the
serum is simple, fast and reliable test for
detection of neuroschistosomiasis. However,
in the presence of the right clinical picture
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with MRI features and excluding other
causes of transverse myelitis, one feels
there is enough supportive circumstantial
evidence to justify the start of empirical
medical therapy without delay [11,13,14].
There is no universal agreement regarding
therapy of neuroschistosomiasis. Medical
therapy, corticosteroids, and surgery have
all been used. Praziquantel is a broad-
spectrum antibilharzial drug, resulting in
a parasitological cure in 70-90% of
patients [15].

2. Patients and Methods

This is a retrospective study done during
the period from July 2009 to January
2020. Informed consent was obtained from
the parents or the legal patient’s guardian.
This study included 21 patients with conus
medullaris. Inclusion criteria: Any patient
presenting with conus medullaris lesions
with positive anti-bilharzial antibodies.
Exclusion criteria: Cases with bad general
conditions or negative bilharzial antibodies.
All patients were hospitalized and sub-
jected to: Full medical history taking and
clinical examination. Neurological exam-
ination was done to detect low back pain,
unilateral paresis or paraparesis, saddle
hypoesthesia or urinary disturbances mainly
retention.

2.1. Preoperative investigations
The following investigations were done:

1) Complete blood count.

2) Urine and stool examination for schi-
stosoma infestation.

3) Detection of serum anti-bilharzial
antibodies.

All patients underwent MR imaging of the
dorso-lumbar spine with and without
contrast.

2.2. Treatment plan

All cases were treated by medical
treatment in the form of: Intravenous
methyl prednisolone (1 g/day, for 3 days),
followed by dexamethasone for 12 days.
Praziquantel (one single oral dose of 50
mg/kQg), repeated after one week. Predn-
isolone (1 mg/kg/day, for one month).



Physiotherapy was applied if there is
neurological deficit. The patients were
followed up by clinical evaluation, stool
and urine analysis, anti-bilharzial anti-
bodies tests and radiologically by MRI
performed 1 month and one year after
treatment. Surgical treatment was done
in cases of failure of medical treatment.
Complete or partial excision of the mass
was done to decompress the spinal cord
and abort the inflammatory process.

3.Results

We included 21 patients with bilharzial
conus lesions during the period from
July 2009 to January 2020. Age and sex
incidence: The age ranged from 8-12
years with a mean age 9.8 years. Twenty
(95.2%) were males while one (4.8%)
was female.

3.1. Clinical picture

Lower back pain was present in all
patients while retention of urine in 20
patients (95.2%). Hypothesia was present
in all cases and it was bilateral in 20
patients (95.2%) and unilateral in only
one patient (4.8%). Urinary examination
for S. haematobium ova was negative in
all patients, while Stool examination for
S. mansoni ova was positive in one patient
(4.8%). Serum anti-bilharzial antibodies
were positive in all cases, tab. (1).

3.2. MR Imaging results

All patients underwent MR imaging of
the dorso-lumbar spine before and after

surgical or medical treatment. All MRI
studies had been obtained by using 1.5-T
machine (Philips-Acheiva, Netherlands),
using a surface coil with the patient in a
supine position and the arm at the side.
Pulse sequences included axial and
sagittal T1-weighted images (TR/TE=
500/15 milliseconds) before and after
gadolinium-diethylenetriamine pentacetic
acid (Gd-DTPA) intravenous injection
(0.2 ml/kg body weight) and axial and
sagittal fast spin echo T2-weightd images
(TR/TE= 3500/120 milliseconds). Section
thickness was 3 mm with a 0.3 mm inte-
rsection gap. The field of view was 19-
26 cm. MRI of intraspinal lesion was
assessed as regard; the site, size, contour,
signal intensities, and pattern of contrast
enhancement. All pre- and post-treatment
MR images were evaluated by the rad-
iologist coauthor. MRI of all patients
showed mild to moderate expansion of the
distal spinal cord and conus medullaris. The
signal intensity of the lesion was patchy
hyperintense on T2-weighted images and
isointense to the cord on T1-weighted
images, fig. (1-a & b). The length of the
involved cord segments ranged from 2 to 3
vertebral heights. Abnormal post contrast
enhancement of the lesion was detected in
all patients, fig. (1-c) where two patterns
of enhancement are detected; the first is
thick linear enhancement, fig. (1) and the
other is focal mass-like enhancing nodule,

fig. (2).

Table (1) Demographics, clinical manifestations and laboratory findings

Ttem No %
Sex:
Male 20 95.2 %
Female 1 4.8 %
Clinical manifestations:
Lower back pain 21 100 %
Retention of urine 20 95.2 %
Hypothesia
Unilateral 1 4.8 %
Bilateral 20 95.2 %
Lower limb paresis
Unilateral 12 57.1 %
Bilateral 2 9.5 %
Laboratory findings:
Urine exam for S. haematobium ova 0 0%
Stool exam for S. mansoni ova 1 4.8 %
Serum Anti-bilharzial antibodies 21 100 %
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Figure (1) Case number 1: 12 years old male patient, a. Sagittal T2 weighted image showing patchy

hyperintense lesion opposite to vertebrae T10, 12 and L1, b. Cross sectional T2 image showing
enlargement of the cord, c. Post Gadolinum cronal image showing linear enhancement.

Figure (2) Case number 2:11 years old male patlent a. & b. Sagittal T2 weighted image showing patchy
hyper intense lesion opposite T10, 11, 12 to lumbar 2 vertbrae, c. & d. Post Gadolinum
sagittal cross image showing focal mass-like enhancing nodule opposite T10, 11, 12 to lumbar
2 vertbrae.

Figure (3) Histopathological examination of the resected material of conus medullaris lesion from 14
years old case showing diffuse heavy inflammatory reaction rich in eosinophils surrounding
old few calcified bilharzial ova.

3.3. Treatment

Anti bilharzial drugs and corticosteroids surgery was done in 4 patients (19%). After
were given to all patients. Physiotherapy medical treatment, complete improvement
was done for 14 patients (66.7%), while was achieved in 15 patients (71.4%),
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partial improvement in 2 patients (9.5%)
while no improvement occurred in 4
cases (19%). Surgery was done in cases
of failure of medical treatment and phy-
siotherapy in patients. One case (4.8%)
improved completely, another case impr-
oved partially while no improvement
occurred in 2 cases (9.5%) as shown in
tab. (2). After surgery, one case developed

bilateral foot drop and increased paresis,
tab. (3). After 3 months from medical
treatment, the anti-bilharzial antibodies
titre decreased in 2 cases (9.5%) and
showed no change in 19 cases (90.5%).
Follow up MRI showed complete reso-
lution in five cases; one case (4.8%)
surgically excised and 4 cases (19%) after
medical treatment alone, tab. (4).

Table (2) Types of treatment, and response to medical treatment, physiotherapy and surgical treatment

Item No %
Types of treatment
Anti-bilharzial drug 21 100 %
Corticosteroids 21 100 %
Physiotherapy 14 66.7 %
Surgery 4 19 %
Response to medications and physiotherapy
Complete improvement 15 71.4%
Partial improvement 2 9.5%
No improvement 4 19 %
Response to surgical treatment
Complete improvement 1 4.8 %
Partial improvement 1 4.8 %
No improvement 2 9.5 %
Table (3) Complications of surgery
Item No %
Bilateral foot drop 1 4.8 %
Increased paresis 1 4.8 %

Table (4): Follow up anti-bilharzial antibodies titre and MRI

Item No %
Anti-bilharzial antibodies titre
Decreased titre 2 9.5%
Still as pretreatment level 19 90.5%.
MRI:
Mass was completely resoluted
After medical treatment 4 19%
After surgical excision 1 4.8%
Mass does not resolute 16 76.2%

4.Discussion

Ferguson reported the first case of sch-
istosomal myelopathy in an Egyptian who
had had urinary Schistosomiasis [16,17].
Faust, in 1948, published the first review
of ectopic schistosomiasis within 8 of his
82 patients having had signs of spinal cord
involvement. He was the first to draw
attention to the serious consequences of
the delay in diagnosing the condition [18].
Since then, several case reports and case
series have been published in the lite-
rature [19-21].
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4.1. Age and sex

In our study, males were 20 cases (95.2%)
while only one case was a female (4.8%).
The age of the patients ranged from 8-12
years with a mean age of 9.8 years. This
is not similar to what has been noted by
Kabatereine et al; who found schistos-
omiasis affect age 10 to 20 years [22].
This can be explained by the recreational
habits in kids and the higher tendency in
boys more than girls in getting exposed
to infected water in endemic areas. Some
authors hypothesize that differences in



pelvic anatomy could be responsible for
this gender difference [5].

4.2. Presentation

Almost all of our patients presented acutely
or subacutely with low back pain, retention
of urine, bilateral hypothesia and unilateral
lower limb paresis. Similar to our study,
Olson et al. [12], and Ferrari et al. [11]
found that the most frequent initial
complaint is low back pain observed in
79-100% of cases. Also, Ferrari and Mor-
eira reported that all of these signs have
been recorded in more than 87% of the
cases [23]. The clinical features of Schi-
stosomal Transverse Myelitis (STM) can
mimic those of lower spinal cord tumor
and other causes of transverse myelitis [19].
4.3. Laboratory findings

In our study, urine examination for S.
haematobium ova was negative in all
patients, while stool examination for S.
mansoni ova was positive in one patient
(4.8%). Lack of other systemic manifes-
tations of schistosomiasis and difficulty
in detecting eggs in the urine or stool of
STM patients has been reported and is
not uncommon [24]. In our study, serum
anti-bilharzial antibodies were positive
in all cases. Antibody detection in the
blood and cerebrospinal fluid (CSF) of
suspected cases can support the diagnosis
of neuroschistosomiasis [25,26].

4.4. MR Imaging results

In our study, MR images of all patients
showed mild to moderate expansion of
the distal spinal cord and conus medul-
laris. The signal intensity of the lesion
was patchy hyperintense on T2-weighted
images and isointense to the cord on T1-
weighted images as shown in figures
above. The average length of the involved
cord segments ranged from 2 to 3 vertebral
heights. Abnormal post contrast enhanc-
ement of the lesion was detected in all
cases where two patterns of enhancement
were detected, the first is focal mass-like
enhancing nodule, and the other was thick
linear enhancement. Magnetic resonance
imaging (MRI) plays an important role
in diagnosis of intramedullary lesions and
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is associated with a higher specificity
and sensitivity compared with other radi-
ological diagnostic methods [27,28]. The
spinal cord schistosomiasis has the follo-
wing characteristics in MRI findings: 1)
The most common location is the conus
medullaris; 2) There is swelling of the
spinal cord with ill-defined hyperintense
lesion on T2-weighted image and equal or
hypointense on T1-weighted image; 3) It
shows single or multiple irregular enha-
ncing patches on contrast enhanced T1-
weighted image corresponding to granul-
omatous inflammatory response inside the
cord. Intramedullary space occupying lesion
from spinal cord schistosomiasis has many
differential diagnoses including ependy-
momas, astrocytomas, lipoma, hemangioma,
epidermoid cyst, dermoid cyst, transverse
myelitis and metastatic tumor. It is difficult
to distinguish ependymomas or astroc-
ytomas from spinal cord schistosomiasis
by their clinical manifestations. However,
MRI of ependymomas shows that there
is sharply defined image, which cannot be
found in spinal cord schistosomiasis. The
phenomenon of intramedullary cavities
can be observed in MRI of astrocytomas.
The MRI of lipoma is characterized by
that T1 and T2 images are high intensities.
Signal voids can be found in MRI of
hemangioma, and the rich blood supply
can be observed further in angiography.
The uneven signal display in MRI may
be a main characteristic of epidermoid and
dermoid cyst. However, it is difficult to
distinguish spinal cord schistosomiasis
from transvers myelitis. Edema and non-
occupying lesions signal displayed in
MRI is a main characteristic of transverse
myelitis. MRI, help the clinician in narr-
owing down the preoperative diagnostic
possibilities and assist the surgeon in
planning and carrying out surgery [29].
4.4.1. Types of treatment given

In our study, all cases were treated by: 1)
Medical treatment in the form of Praz-
iquantel (one single oral dose of 50 mg/
kg), repeated after one week, intravenous
methylprednisolone (1 g/day, for 3 days),



followed by dexamethasone for 12 days
and prednisolone (1 mg/kg/day, for 30
days). 2) Physiotherapy. 3) Surgery: With
failure of medical treatment and phy-
siotherapy.

4.4.1.1. Praziquantel

Praziquantel is the anthelminthic drug of
choice for the treatment of all types of
schistosomiasis with virtually little or no
side effects. Besides, it also has ovicidal,
anti-inflammatory and immuosuppressive
actions [30]. Usually it is given as a single
dose for schistosomiasis, a commonly used
dose for cases of neuroschistosomiasis is
40-60 mg/kg/day for 3 days [23]. Single-
day treatment with Praziquantel is safe
and effective in systemic schistosomiasis,
although resistance has been reported in
some African countries. In this study the
protocol was a single dose of 50 mg/kg
and repeated after one week.

4.4.1.2. Corticosteroids

We used dexamethasone in all patients.
It is a potent anti-inflammatory and imm-
unosuppressive agent and helps stabilize
cellular membrane hence, rapidly reducing
the spinal cord edema. Moreover, dexame-
thasone is approximately 7 times stronger
than Prednisolone. Dexamethasone was
given orally at a dose 100 micrograms/
kg/day for children under 12. The drug was
gradually tapered off over 4 to 6 weeks'
time. All patients except one tolerated the
treatment well. Cases presented lately
showed partial or no improvement despite
of repeated doses of medications. This
coincides with previous literature reports
about the advantages of early diagnosis
and treatment [24]. Rapid improvement
of acute schistosomal myelitis has been
reported after use of corticosteroids, but
no double-blinded studies have been
performed [31-33]. If eggs were detected
in the stool or the urine prior to therapy,
these should be re-examined 1 month after
treatment to assess the efficacy of medical
treatment.

4.4.1.3. Surgery

Surgical excision of the lesion in combin-
ation with medications is a useful strategy
to treat spinal cord Schistosomiasis. Others
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have the following experience in surgical
treatment of spinal cord schistosomiasis
japonica: 1) for large lesions, maximum
safe resection of the lesion, to reduce foci
pressure by using ultrasonic aspirator or
laser instrument to stop bleeding 2) use
cotton sliver when separating the lesion
from normal tissue for the sake of prote-
ction; 3) any changes in SSEP and MEP
are reminders of reassessment of operation
method and resection degree [34]; 4) pro-
tection of the function of the spinal cord
is a top priority throughout operation. In
addition, pathological examination is very
necessary for the diagnosis of schistose-
miasis japonica [7,29]. In our study four
cases were treated by surgery trying max-
imum safe resection of the lesion, one case
improved completely, another case impr-
oved partially while no improvement
occurred in two cases.

4.4.2. Response to medical treatment,

physiotherapy, and surgery

After medical treatment and physiotherapy,
complete improvement was achieved in
15 patients (71.4%), partial improvement
in 2 patients (9.5%) while no improvement
occurred in 4 cases (19%). Surgery was
done in 4 cases after failure of medical
treatment and physiotherapy. One case
(4.8%) improved completely, another
improved partially while no improvement
occurred in two cases (9.5%).

5.Conclusions

Conus medullaris lesions in areas endemic with
bilharziasis should trigger the possibility of
bilharziasis. Early diagnosis of bilharziasis of
conus medullaris by MRI and positive anti-bilh-
arzial antibodies is essential for early management
and to avoid unnecessary surgery and compli-
cations.
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