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Abstract

Spinal Schistosomiasis, although an unusual form of Schistosomiasis is an interesting type , this
form of Schistosomiasis tend to affect young individuals , producing a characteristic clinical
features that consist of low backache , lower extremities weakness , numbness , urinary
incontinence and features of cauda equina lesion of recent onset.

Aims of the study

To study the characteristics of Spinal Schistosomiasis, clinical presentation, radiological
characteristic, histopathological features and the methods used in the treatment of the condition
and their effectiveness.

Methods

This study was conducted in the department of neurosurgery at Alshaab and Ibn Khaldon
hospitals in the period from January the first 1995 to the end of December 2009.

All patients with diagnosis of spinal space occupying lesions whose has radiological features of
spinal Schistosomiasis or histopathology came as spinal Schistosomiasis were included in this
study. The records of those patients were reviewed and data collected.

Results

Ten patients were found to satisfy the study criteria. The age range was found to be from 6- 42
years, the mean age was found to be 19.7 years. Nine of the ten patients were males while only
one is a female. M/F is 9/1. seven of the ten patients were students while rest 3 are from other
jobs. The patients clinical picture was found to be the same. Backache, Lower extremities
hypothesia, weakness and Urine Incontinence. the period of their symptoms was ranging from
two weeks to two months. Three of the patients were diagnosed by MRI which showed D 12 to
L1 or L2 spinal cord swelling with hyper-intense patches in T2 images , while the remaining two
patient were diagnosed by CT myelogram which showed D12 to L1 or L2 spinal cord
intramedullary swelling.

In nine patients the diagnosis of cauda equina intramedullary tumor was put at first and all were
treated by D11 to L1 Laminectomy and spinal cord biopsy. only one patient was treated from

the start by antibilharzial drugs.
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In the nine patients treated by surgery the histopathology was schistosomal ovae surrounded by
inflammatory cells mainly lymphocytes and eosinophils and edema of the cord at the site of
pathology.

All patient then received Praziquantel and corticosteroids and all of them showed improvement.

Conclusions

1. Spinal Schistosomiasis is an interesting form of Schistosomiasis with characteristic

clinical, radiological, and histopathological features.

2. The condition tend to produce severe neurological disability with urine retention in

relatively young individuals.

3. There is no general agreement between the neurosurgeons and the neurologists about the
management of this condition because of suspicion of presence of spinal neoplasm, but
we advise trial of antibilharzial drug treatment and the surgical intervention to delayed
for the refractory cases which should be in the form of surgical decompression and
tissue biopsy to confirm the condition followed by administration of Praziquantel and

Corticosteroids.

Introduction

Schistosomiasis is a well-known worldwide health problem, more than 300 million people in the world are
known to be Schistosomiasis patients. many species of schistosomal warms are known, some of them affect
animals and others affect the humans, the most common parasites affecting humans are Schistosoma
Mansoni, Schistosoma Japonicum and Schistosoma Haematobium [1, 2]. While the first two are colonic
parasite the third is a urogenital one. Schistosomiasis affecting the GIT namely the Colon or that one
affecting the urogenital systems are well-known diseases, these conditions tend to be endemic disease
prevalent in African, Middle East and Latin America countries, sometimes sporadic cases are met in western

countries affecting people traveling to the endemic areas [1, 3].
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Neuro-schistosomiasis is considered to be as the second common type of Schistosomal infection usually
caused by Schistosoma Mansoni. The inflammatory process occurs as a result of migration of schistosomal
eggs or worms to the spinal cord through the venous system (Baston’s venous plexuses) to the spinal cord.
There are two clinical forms of spinal Schistosomiasis which are either acute or sub-acute myelopathy [4,
5].

Ferguson in Egypt in 1913 reported presence of Schistosomal ova in the central nervous system in
postmortem autopsy. He also reported in 1917 the first case of schistosomal myelopathy in an Egyptian
patient. In 1930 it was possible to ascribe the cause of Schistosoma myelopathy in a Brazilian patient to

Schistosoma Mansoni [6, 7].

Pathogenesis

The pathogenesis of Neuroschistosomiasis is still mysterious but recent evidence suggests that the lesions

in the CNS is due to presence of Schistosomal eggs and the subsequent host immune response[8].

Spinal schistosomiasis may be attributed to the presence of the Schistosomal eggs or worms in the Batson’s

vertebral epidural venous plexus and oviposition [8].

The clinical presentation of schistosomal myeloradiculopathy is a rapidly progressive symptoms of myelitis
involving the lower cord, usually in association with the involvement of the cauda equina [9]. Schistosomal
myeloradiculopathy of thoracic or cervical cord was reported [10]. The clinical presentation of the spinal
schistosomiasis may resemble that of spinal intramedullary space occupying lesion and this may lead to
misdiagnosis as an intramedullary spinal tumor. The diagnosis of the spinal schistosomiasis relies on the
presence of low thoracic or upper lumbar neurological symptoms which might be of an acute inflammatory
condition in acute cases or space occupying lesion in chronic condition, and then demonstration of the
Schistosoma Mansoni infection by microscopic or indirect serology to exclude the other causes of transverse
myelitis[10].Histology may show schistosomal ovae surrounded by granulomatous inflamed tissue with

giant cells and polymorphoneuclear leucocytes[3, 11].

Magnetic resonance imaging in spinal schistosomiasis usually shows swollen conus and epiconus beside
areas of hyper-signal in T2 and heterogeneous contrast enhancement[12]. Multinodular intramedullary
contrast enhancement of the distal cord allowed accurate preoperative MR imaging diagnosis of spinal

schistosomiasis[12]. Cerebrospinal fluid (CSF) may show changes in spinal schistosomiasis. Characteristic

Dr. Abubakr Darrag Salim Ahmed MD, (2024). Spinal Schistosomiasis! Medical or Surgical Treatment?.
MAR Neurology, Neurosurgery & Psychology (2024) 8:1



Dr. Abubakr Darrag Salim Ahmed, MAR Neurology, Neurosurgery & Psychology (2024) 8:1 Page 5 of 19

features are mild to moderate pleocytosis, presence of eosinophils, slight to moderate protein increase,
elevated gamma globulin concentration and a positive immune assay. These abnormalities are not always,

accidentally schistosomal ovae may appear in the cerebrospinal fluid [13].

Antischistosomal drugs, corticosteroids, and surgery are management options for treatment of
Neuroschistosomiasis. Antischistosomal drugs will compact the adult worm, leading to stop the oviposition
and thus in turn reduces the inflammatory response. Corticosteroids are prescribed to diminish
granulomatous inflammation and edema, hence reducing the compression and ischemic destruction of the
nervous tissue[9]. Surgical approach should be individualized[14]. Radical surgical excision is not

recommended, biopsies for histopathological diagnosis should be attempt before any surgical treatment[15].

Schistosomiasis is endemic in Sudan and the main types are Schistosoma Mansoni affecting the colon and
Schistosoma Haematobium affecting the urinary tract. spinal cord schistosomiasis was not well known in
Sudan and in this paper we report ten patients of spinal schistosomiasis encountered during our
neurosurgical practice in the neurosurgical department at Alshaab teaching hospital and Ibn Khaldon
hospitals based in Khartoum Sudan in the period from January the first 1995 to the end of October 2007.

Study structure

2678 records of patients with spinal compression who represent the total number of patients with spinal

compression operated during the study period were reviewed.
One patient was excluded due to incomplete data

All patients with diagnosis of spinal space occupying lesions whom their histopathology came as spinal

schistosomiasis were included in this study.
The records of those patients were reviewed and data collected.

The remaining patients were found to be ten patients and the summary of their data is shown in tables (1
&2).
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Results

The age range of the patients was found to be from 9- 42years, the mean age was found to be 19.7 years.
Nine of the ten patients were males while only one is a female. M/F is 9/1.

Seven of the Ten patients were students while only three are from different occupations.

Five of the patients were found to be coming from Aljazeera area in which schistosomiasis is endemic (50%)

and the rest are coming from different areas in the Sudan, Port-Sudan, ELfatih, Elobied, Khartoum.

The patients clinical picture was found to be the same. Comprising backache, lower extremities hypothesia,
and weakness and urine incontinence. the duration of their symptoms was ranging from two weeks to two

months (see table 3).

Eight of the ten patients were diagnosed utilizing MRI which showed Dorsal 12 to Lumber 1 or 2 spinal
cord swelling with hyper intense patches in T2 images , while the remaining two patient were diagnosed

utilizing CT myelogram which showed Dorsal 12 to Lumber 1 or 2 spinal cord swelling.

In all patients the diagnosis of cauda equina intramedullary tumor was postulated at first and all were treated

by Dorsal 11 to Lumber 1 Laminectomy and spinal cord biopsy .
History of trauma was only positive in two patients (20% of the patients).

Urine analysis was done for all patients, it showed only hematuria and uncountable puss cells in in two
patients (20% of the patients). Unfortunately stool analysis was not done for any of those patients.
Hemograms showed eosinophilia in four patients (40% of the patients). Antischistosomal treatment was
started preoperatively in only two patients (20% of the patients). One of them showed good response while

the other didn't and only improved after surgical intervention.

Surgery done was decompression and biopsy and it was done in 9 patients (90%), only one patient was

treated medically.

The final diagnosis was spinal schistosomiasis in the 10 patient(100% of the patients) and after

histopathology in 9 patients (90% of patients) all these were infesting Schistosoma Mansoni .

In nine patients the histopathology slides showed schistosomal ovae surrounded by inflammatory cells

namely lymphocytes, eosinophils and edema .

All patient then received antischistomal drug (Praziquantel) according to their weights as three single doses
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with one week interval and corticosteroids in the form of Prednisone five milligrams twice per day for six
to twelve weeks and half of this dose for the younger individuals in this group. And all of them showed

more improvement.

Three patients (30%) showed complete recovery while six patients (60%) showed good improvement while

only one patient showed mild improvement.
The parameters used to asses degree of improvement or recovery were:
1. Regain of ability to control urination

2. Regression or disappearance of the backache

3. Regression or disappearance of the sensory and motor disturbances.

Occupation Residence Main Duration  Imaging
Symptoms
42 Years Male Officer Portsudan | Backache 2 Weeks | MRI 2006
LL Weakness -D12-L1 Swelling+
LL Hyperintese Patches
Hypothesia
Urine Incont.
9 Years Female Student Elgazera Backache 2 Months | MRI- 2004
LL Weakness D11-L2 Swelling+
Urine Incont. Hyperintese Patches
22 Years Male Student Elobied Backache 2 Months | C.T. Myelogram 2000
LL Weakness D12-L1 Spinal Cord
Swelling
Urine Incont
16 Years Male Student Elfashir Backache One C.T Myelogram 1999
Month
LL Weakness D12-L2 Spinal Cord
Swelling
LL
Hypothesia
Urine Incont
14 Years Student Khartoum | Backache One & MRI 2007
Half
Months
Male LL Paralysis -D12-L1 Swelling+
LL Hyperintense Patches
Hypothesia
Urine Incont
6 Years Male Student Almanagil | Bilateral LL 2 Weeks | Cauda Equine 2008
Weakness Expansion
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Fall From A Donkey Few
Weeks Ago
No Sensory Abnormalities

14 Years Male Student Asalaia Low One Cauda Equine 2008
Backache Month Expansion
Urine Retention And Difficulty In Defecation
LL Weakness
Inability To
Walk
LL
Hypothesia

24 Years Male Merchant Aljazeera | Low 2 Months | MRI D11-L1 2009
Backache Intramedullary SOL
LL Pain
LL Numbness

10 Years Male Student Aljazeera | Low 2 Months | Cauda Equine
Backache Expansion
Urine
Retention

40 Years Male Farmer North Backache 2 Months | Cauda Equine

Expansion

LL Weakness D12-L1 Swelling+
LL Hyperintense Patches
Hypothesia

Table (1) showing the clinical and MRI finding of the five cases

Operation Histopathology Drug treatment Follow up

Case 1 D12-L1 Bilharzial Ovae Praziquantel Full recovery
Laminectomy
intramedullary
biopsy
Inflammatory Corticosteroids
infiltrate of
lymphocytes,
eosinophils, edema
D11-L1 Bilharzial Ovae Praziquantel Marked improvement
Laminectomy
intramedullary
biopsy
Inflammatory Corticosteroids
infiltrate of
lymphocytes ,
eisnophils , edema
Case 3 D12-L1 Bilharzial ovae Praziquentil Marked improvement
Laminectomy
intramedullary
biopsy

Dr. Abubakr Darrag Salim Ahmed MD, (2024). Spinal Schistosomiasis! Medical or Surgical Treatment?.
MAR Neurology, Neurosurgery & Psychology (2024) 8:1



Dr. Abubakr Darrag Salim Ahmed, MAR Neurology, Neurosurgery & Psychology (2024) 8:1 Page 9 of 19

D12-11 Bilharzial ovae Praziquentil Marked improvement
Laminectomy
intramedullary
biopsy
Inflammatory Corticosteroids
infiltrate of
lymphocytes ,
eisnophils , edema
D12-11 Bilharzial ovae Praziquentil Some improvement
Laminectomy
intramedullary
biopsy
Inflammatory Corticosteroids
infiltrate of
lymphocytes ,
eisnophils , edema
Not operated No histopathology  Praziquentil Full recovery

Corticosteroids

D11-11 Bilharzial ovae Praziquentil Full recovery
laminectomy

and cord

biopsy

Inflammatory Corticosteroids

infiltrate of

lymphocytes ,

eisnophils , edema

Bilharzial ovae Praziquentil Marked improvement

decompressive
laminectomy
with cord
biopsy
Inflammatory Corticosteroids
infiltrate of
lymphocytes ,
elsnophils , edema
D11~ 11 Bilharzial ovae Praziquentil Marked improvement
decompressive
laminectomy
with cord
biopsy
Inflammatory Corticosteroids
infiltrate of
lymphocytes ,
eisnophils , edema
D11 ~-11 Bilharzial ovae Praziquentil Marked improvement
decompressive
laminectomy
with cord
biopsy
Inflammatory Corticosteroids
Infiltrate of
lymphocytes ,
eisnophils , adema

Table (2) showing the type of surgery , the histopathological findings , the postoperative treatment and
the outcome of the ten cases
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Symptoms & Signs

Lower Extremities Weakness
Grade 2

Grade 4

Grade 5

Sphincter Disturbances

Urinary

Fecal
Low Backache
Sensory Impairment
Gait

Can’t Walk

Abnormal Gait

Table (3) showing percentages of the presenting symptoms and signs.

Image (1 & 2) Sagittal MRI of the spine of case (1) showing cauda eguia expansion and hyperintense
patches of in the cauda equine of both T1 and T2 weighted MRI
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Image (3) Axial MRI of case (1) T1 weighted MRI showing spinal cord expansion and scattered

hyperintense patches.
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Images (4 & 5) MRI of Case No (6). Showing cauda equina expansion and hyperintense patches of in the
cauda equine of both T1 and T2 weighted MRI.
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Image (6) Axial MRI of case (6) T1 weighted MRI showing spinal cord expansion and scattered

hyperintense patches.

Image (7) Sagittal MRI of the Case No (5) Showing cord expansion at the level of conus medullaris with
absence of subdural space and some hyperintense patches
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Image (8) Sagittal MRI of the Case No (7) Showing cord expansion at the level of conus medullaris with

absence of subdural space and some hyperintense patches.
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Image (9) Axial MRI of the Case No (7)

Showing cord expansion with absence of subdural space and some hyperintense patches
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Image (10) Three Schistosomal ova, one cut in cross section inside a vein. The Mirasidia are viable as

indicated by the well-preserved nuclei of the parasite

Image (11) there is a single Schistosomal Ova (arrow) at the bottom surrounded by a chronic inflammatory
cellular infiltrate. The Mirasidium is dead as indicated by the smudgy nuclei. The deep blue color is probably

due to calcification. The lesion is in a Virchow-Robin space
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Image (12 & 13) showing the minimally improved Patient and his postoperative MRI showing cavitation

in the conus medullaris representing the surgical biopsy site

Discussion

Schistosomiasis of the spinal cord is a very rare and interesting condition, even in the countries where
schistosomiasis is endemic. For this reason and for the similarity of the condition of spinal schistosomiasis
to many other clinical problems mainly the intramedullary spinal cord tumors, the diagnosis of the spinal
schistosomiasis present a great challenge , in almost all the cases previously reported in the literature the

diagnosis was made sure only after surgical biopsy and histopathological examination.

Since the pathological condition in spinal schistosomiasis is due mainly to migration of the adult
schistosomal worms to the spinal epidural vessels and subsequent egg deposition into the spinal cord with
resultant secondary inflammatory reactions , there might be penetration of some schistosomal ovae into the
cerebrospinal fluid as it would occur in the urinary bladder or in the rectal cavity when the adult worm lie

in the vesical wall or rectal wall vessels so the pathological features are the same but only the site is different

In this report it is quite clear that spinal schistosomiasis tend to affect young individuals (mean age of the
affected patients is 19.7 years) at school age which is the known fact in schistosomiasis.
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The patients are coming from different areas in the country but five of them ( 50% ) are coming from areas
in which schistosomal infection is endemic, three of the ten patients (30%) came from areas in which
schistosomiasis is not known as an endemic disease, one patients ( 42 years old ) insisted that he has neither
visited any endemic area nor got in contact with the river or even sea water recently so, we couldn't find

any explanation for his infection.

The laboratory examination for urine and stool and their positive findings for specific schistosomal eggs
might raise the suspicion of the spinal schistosomiasis diagnosis in non-endemic areas in a patient coming
from endemic area, but such assumption is not valid for a patient living in an endemic area with high
percentage of affection, even the cerebrospinal fluid changes like eosinophilia and lymphocytosis are not
so specific to diagnose spinal schistosomiasis , the only finding in the cerebrospinal fluid which is diagnostic
for spinal schistosomiasis is presence of the specific schistosomal eggs in the cerebrospinal fluid sample

which is a rare finding .

The urine analysis of the ten patients didn't show any schistosomal ovae but unfortunately none of them has
done stool analysis .

The clinical presentation of the cases in this report which is that of cauda equina lesion mainly lower
extremities weakness , hypothesia and urinary retention , and the radiological feature in myelogram and
MRI of the spine which mimic that of spinal space occupying lesion , make the condition very difficult to

be differentiated from the spinal intramedullary tumors.

Surgical intervention in spinal schistosomiasis remain an issue of controversial opinions, while some
authors advise surgical intervention to decompress the inflamed swollen spinal cord and to have a solid
histopathological diagnosis , others think that surgical intervention is not indicated since the condition may
respond to specific drug treatment , mainly the Antischistosomal drugs combined with corticosteroid to
counteract the inflammatory reaction , the surgical intervention might cause some damage to the spinal cord,
in our patient none of our patient showed any postoperative deterioration of his /her neurological status in

comparison to his / her preoperative neurological condition .

In the current report all the patients ( except one ) were subjected to surgical intervention in the form of
spinal decompression and tissue biopsy so that the diagnosis was confirmed to be spinal schistosomiasis
and not any other pathological entity so that the subsequent medical treatment is prescribed on solid grounds

,and since the surgical intervention to the spinal cord was minimal no serious postoperative complications
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were encountered in those patients , while on the other hand if medical treatment was prescribed before
histopathological confirmation it would be empirical in nature and this might lead to delay of diagnosis or
misdiagnosis of other serious spinal conditions like intraspinal neoplasm which might respond initially to
corticosteroids and give the treating physician a false impression of correct diagnosis .

In the surgical intervention there is no any abnormal tissue to be biopsied, but only the inflamed swollen
spinal cord so the biopsy should be as tiny as possible so as not to disturb the spinal cord integrity which is
expected to recover after subsequent administration of the specific drugs, also the surgical decompression
might help to give the compromised compressed spinal cord an space to expand into and this might help to
prevent the subsequent ischemic insult to the spinal cord due to severe compression of the spinal cord and

vessels by the inflammatory process.

Since most of those patients are young in age the long term complications of laminectomy should be
considered and observed but in the studied group such complication were not observed, may be because of
the short period of the follow up of some of the patients.

Conclusions

1. Spinal schistosomiasis is an interesting form of schistosomiasis with characteristic clinical ,

radiological , and histopathological features .

2. The condition tend to produce severe neurological disability with urine retention in relatively young

individuals .

3. There is no general agreement between the neurosurgeons and the neurologists about the
management of this condition, but we advise short course trial of Antischistosomal drugs
(Praziquantel and Corticosteroids ) in case of failure of this treatment then to proceed to surgical
decompression and tissue biopsy to confirm the condition followed by administration of

Praziquantel and Corticosteroids in positive cases for six to twelve weeks.
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