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ABSTRACT
Background: Syringomyelia is an often progressive disorder of the spinal cord. There is a dearth of reports in the African population.
Aims and Objectives: This study describes the profile and the outcome of treatment in our population of patients.
Design of the study: A retrospective review of patients surgically treated for syringomyelia over a ten year period.
Setting: Department of Neurological Surgery, University College Hospital, Ibadan, Nigeria.
Materials and Methods: Eight patients were surgically treated for Syringomyelia over the period 2004-2014. We extracted data on their gender, age, aetiology, syrinx location, diagnosis, operative procedure and outcome. Simple statistical analysis was done.
Results: There were five males and three females. The mean age was 31.6(SD15.3) years (median: 32.5 years). The causes of the syrinx were: Chiari malformation (3), intramedullary spinal tumour (2), foramen magnum tumour (1), post-traumatic (1), and iatrogenic chemical arachnoiditis (1). The syrinx location was: cervical region (4), cervicothoracic region (2) and multi-level (2). The operative procedures were posterior fossa decompression (2), sub-occipital craniectomy with laminectomy and tumour excision (2), laminectomy and syringomyelotomy (2), laminectomy and tumour excision (1), and ventriculoperitoneal shunting (1). The duration of follow up was 2 weeks to 35 months. Outcome was satisfactory in six patients. A child who had initial ventriculoperitoneal shunting died at home before definitive surgery, and an adult male died of respiratory insufficiency post operatively.
Conclusion: Syringomyelia is rare in our population. It affects young patients, typically in the cervico-thoracic region. The aetiologies are similar to those from previous reports. The outcome of surgical treatment in our small group of patients is satisfactory.
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INTRODUCTION

Syringomyelia is a rare neurological condition in which a longitudinal fluid-filled cavity develops within the spinal cord, outside the central canal.1,2,3 This is in contrast to Hydromyelia which refers to the accumulation of cerebrospinal fluid (CSF) within, and enlarging, the central canal.1,2,3 While the syrinx cavity is lined by glial cells, the hydromyelia cavity is lined by ependymal cells.2 However, because these two pathologies are not easily differentiated, and often co-exist, the term Syringohydromyelia is frequently used.3
Reports on Syringomyelia in Nigerian patients are few, and are all case reports. Shehu et al 4 reported the case of a 30-year old man who presented with features of Chiari malformation and cervical syringomyelia. The diagnosis was missed at various hospitals over a two-year period until craniocervical Magnetic Resonance Imaging (MRI) was ordered by the Neurosurgery team. The patient’s neurologic status improved following posterior fossa decompression and duroplasty. Maduforo and Akpan5 also reported on a 35-year old lady with an initial mistaken diagnosis of transverse myelitis but was later found to have tethered cord syndrome associated with lumbar syringomyelia on lumbosacral MRI. The patient was referred to our centre but elected to travel abroad for further care. Adeleye and Ogbole reported on a 41-year old man with idiopathic cervico-medullary syringomyelia with clinical and radiological improvement following craniospinal decompression, fenestration of syrinx and expansile duraplasty.6
We thus aimed to describe the profile of patients with syringomyelia and the outcome of surgical treatment in our population of patients.


METHODS
We retrospectively reviewed the clinical data of patients surgically treated for syringomyelia over a ten year period (2004–2014). The data was obtained from the theatre and ward registers and the patients’ case files, and included their gender, age, aetiology, location of syrinx, diagnosis, operative procedure and the outcome. Simple statistical analysis was done using mean, median and standard deviation.                      
RESULTS
Table 1 details the profile, treatment and outcome of eight (8) patients who had surgical treatment of syringomyelia. There were five males and three females, with mean age 31.6(SD15.3) years, and median age 32.5 years (range 2–55 years). The aetiology was Chiari malformation in three patients, cervical intramedullary tumour in two patients, and foramen magnum tumour, cervical spine trauma and iatrogenic chemical arachnoiditis in one patient each. The patient with chemical arachnoiditis was a 42-year old male who had inadvertent injection of methylated spirit into the spinal subarachnoid space while undergoing a myelography in another tertiary hospital. 
The lesion was located in the cervical region in four patients, and cervico-thoracic region and multi-level in two patients each. Radiologic diagnosis was made with Magnetic Resonance Imaging (MRI) in all the patients. Two patients had posterior fossa decompression, two had sub-occipital craniectomy with laminectomy and tumour excision, two had laminectomy and syringomyelotomy, and one had laminectomy and tumour excision, The youngest patient in our series (2-year old male) had Chiari malformation with non-communicating hydrocephalus, lumbo-sacral myelomeningocoele and cervico-thoracic syringomyelia. He had initial repair of the myelomeningocoele and subsequent ventriculo-peritoneal shunting with the expectation that the syrinx would resolve. 
The histologic diagnosis in the two patients with cervical intramedullary tumour was ependymoma, while the patient with foramen magnum tumour had meningioma. The patients were followed up for a duration of two weeks to 35 months. Six of the patients had neurologic and radiologic improvement following surgery, with five returning to pre-operative occupation. The 2 year-old-child was planned for posterior fossa decompression following non-resolution of the syrinx, but died at home while awaiting definitive surgery. Another patient (an adult male) died of respiratory insufficiency post operatively.
DISCUSSION
The prevalence of Syringomyelia is placed at 8.4 per 100,000 persons; no geographic or racial differences in prevalence has been observed, and males are more affected than females.1 This is similar in our small series with a male preponderance, ratio 5:3. The pathology often appears in the 3rd and 4th decade of life (mean age: 30 years).1 Our finding of a mean age of 31.6(SD15.3) years agrees with this.
Syringomyelia may be idiopathic, congenital (Chiari malformation, basilar invagination, hydrocephalus, tethered cord) or acquired (trauma, meningitis/arachnoiditis, haemorrhage, spinal or craniospinal junction tumours, spinal deformity e.g. kyphosis, post-surgery of the spinal cord or craniospinal junction, compressive myelopathy) in origin.3,7,8,9,10,15 The aetiology in this series is similar to those already described in the literature: Chiari malformation (three patients), cervical intramedullary tumour (two patients), foramen magnum tumour, cervical spine trauma [images shown in Figure 1], and chemical arachnoiditis (one patient each). 
Various theories have been put forward to explain the abnormal CSF dynamics (local CSF pressure and flow) seen in this condition.1,2,11,15 Gardener’s ‘hydrodynamic theory’ proposes that blockage at the foramen magnum causes a water hammer-like transmission of pulsatile CSF pressure via the obex into the central spinal canal causing accumulation of CSF.1,2,3,15 In Williams’ ‘suck effect theory’, valve-like action at the foramen magnum, as in Chiari malformation, causes a differential between intracranial pressure and spinal pressure with accumulation of fluid within the spinal cord.1,2,3,15 Oldfield’s ‘piston theory’ argues that the downward movement of the cerebellar tonsils during systole creates a piston-like effect in the spinal subarachnoid space causing increased intramedullary pressure with CSF forced into the perivascular and interstitial spaces.1,2,3 The more recent ‘intramedullary pulse pressure theory’ proposes that there is a relative increase in the pulse pressure in the spinal cord compared to the subarachnoid space causing ECF to accumulate in the distended cord.1,2,3 Goel7 opines that syringomyelia may be a tertiary event from longstanding pulsatile pressure of the herniating tonsil to the brainstem. The primary event is basilar invagination with associated basal maldevelopment resulting in reduced posterior fossa volume, and the secondary event is Chiari malformation or tonsillar herniation from the presence of normal cerebellar mass. He concluded that syringomyelia may be a natural protective phenomenon to counterbalance longstanding pressure of the tonsils and also checkmate relentless pressure imposed by Chiari malformation.7,12
Patients with syringomyelia may present with a wide array of features. Most present with burning or neuropathic often radicular pain, dysaesthesia, suspended (cape-like) sensory loss involving pain and temperature (the spinothalamic tract), segmental weakness, spastic ataxic gait, wasting of small hand muscles, claw-hand deformities or evidence of painless burns.3,11,13,14 The posterior column is often spared with preservation of joint position sense, vibration and light touch.11 The time course of symptoms and signs is slow progression over many years, up to 20-30 years from the onset of symptoms.11,16
Diagnosis requires a high index of suspicion as it may be easily missed, as in the case reports by Shehu et al and Maduforo and Akpan.4,5 In one of our patients (SH, a 24-year old female, images shown in Figure 2), the diagnosis was also missed until craniospinal MRI was done. She received various treatment regimen (including an appendicectomy) for several suspected diagnoses made based on her wide array of symptoms while being treated in a peripheral hospital. The appendicectomy specimen was histologically reported to be normal. Magnetic Resonance Imaging (MRI) is the diagnostic investigation of choice; other diagnostic modalities are CT myelography, intraoperative ultrasonography and intraoperative somatosensory evoked potentials (SSEP).3,13,15 MRI may show an area of cord distension with fluid accumulation appearing hypointense on T1 weighted imaging and hyperintense on T2 weighted imaging, and the causative pathology if secondary.3,13 CT myelography may show swelling fixation of the cord, localized CSF obstruction or the syrinx.3,13
Surgical treatment is indicated in patients with deteriorating neurological function.15,16 The treatment strategy is to remove the causative pathology and re-establish a connection to the subarachnoid space.6,13,16 This may be achieved through posterior fossa decompression with or without augmentation duroplasty, tonsillar resection/tonsillopexy or arachnoid sectioning.2,7,8,9,10,13 Other approaches include syringo-subarachnoid shunting, syrinx drainage in idiopathic cases, tumour excision, plugging the obex (Gardener’s procedure) or neural tissue transplantation in cases post spinal cord injury.2,4,7,12,13,15,16 The complications of surgery include pseudomeningocoele, chemical meningitis, scarring, arachnoiditis, adhesion formation, caudal descent of the hind brain, and worsened neurologic function.16
Outcome depends on the degree of disability prior to intervention and the aetiology of the syrinx,2,13 and is good in most series. However, worsened symptoms are related to brainstem and upper cervical cord compression after syringo-subarachnoid shunting.13 Clinical and radiologic improvement does not always amount to a return to pre-operative performance status. This is shown in the report by Adeleye and Ogbole of a 41-year old male patient with idiopathic syringomyelia who had clinical improvement with radiologic syrinx resolution but could not return to his pre-operative occupation.6 Our patient with iatrogenic chemical arachnoiditis also improved clinically but did not return to his pre-morbid occupation.
CONCLUSION
Syringomyelia is a rare, and often progressive, disorder of the spinal cord of variable aetiology. Although rare in our population, the aetiologies are similar to previously described data. Diagnosis, which requires a high index of suspicion, was sometimes delayed in our patients. The goal of treatment is to re-establish a patent subarachnoid space at the cranio-cervical junction. Clinically satisfactory outcome is possible following surgery.
Limitations of the study
Our study is limited by the poor record keeping, documentation and retrieval in our setting. Also, the retrospective nature of the study limits optimal documentation of the pattern of presentation and outcome in these patients.
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FIGURE 1: A, B and C show pre-operative sagittal T1W and sagittal and axial T2W MR images of patient YS, 36-year old male, with post-traumatic cervical syringomyelia and C4 myelopathy. D, E and F show immediate post-operative sagittal T1W and T2W MR images of patient YS showing some resolution of the syrinx following C5-6 laminectomies and syringomyelotomy.
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FIGURE 2: A, B and C show pre-operative sagittal T1W and sagittal and axial T2W MR images of patient SH, 24-year old female, with Chiari malformation and cervico-thoracic syringomyelia. D, E F show 15-week post-operative sagittal T1W and sagittal and axial T2W MR images of patient SH showing significant resolution of the syrinx following sub-occipital craniectomy, excision of C1 posterior ring and augmented duroplasty.

TABLE 1: Profile, treatment and outcome of patients with syringomyelia
	INITIALS
	SEX
	AGE
	DIAGNOSIS
	AETIOLOGY
	LOCATION
	PROCEDURE
	OUTCOME

	OD
	F
	29
	Cervical intramedullary tumour with Syringobulbia and multilevel syringomyelia
	Intramedullary tumour
	Multilevel
	Sub-occipital craniectomy, C1 – T2 laminectomies, gross-total tumour excision and syringomyelotomy
	Improved

	OT
	M
	35
	Chiari  malformation with Syringomyelia and Syringobulbia
	Chiari or compressed
	Cervical
	Sub-occipital craniectomy and Syringomyelotomy
	Improved

	SA
	M
	42
	Multilevel syringomyelia with C5 myelopathy
	Iatrogenic
	Multilevel
	C5-6 and L1 laminectomies, syringomyelotomies and syringo-subarachnoid shunting
	Improved but not back to pre-morbid status

	NA
	M
	30
	Foramen magnum tumour with cervical syringomyelia and C3 myelopathy
	Foramen magnum tumour
	Cervical
	Sub-occipital craniectomy, C1-3 laminectomies and sub-total tumour excision
	Died of respiratory insufficiency

	EO
	M
	2
	Chiari malformation with non-communicating hydrocephalus, lumbosacral myelomeningocoele and syringomyelia
	Chiari
	Cervico-thoracic
	Right frontal Ventriculo-peritoneal shunting
	Died before definitive surgery

	BM
	F
	55
	Cervical intramedullary tumour with proximal and distal syringomyelia
	Intramedullary tumour
	Cervical
	C3-5 laminectomies and near-total tumour excision
	Improved

	YS
	M
	36
	Post-traumatic syringomyelia with C4 myelopathy
	Trauma
	Cervical
	C5-6 laminectomies and Syringomyelotomy
	Improved

	SH
	F
	24
	Chiari malformation with cervico-thoracic syringomyelia
	Chiari
	Cervico-thoracic
	Sub-occipital craniectomy and excision of C1 posterior ring and augmented duraplasty
	Improved
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