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Introduction: Neurosurgical treatment is recommended for symptomatic syringomyelia and

the post-operative radiological resolution of the syringomyelia is associated with an

improvement or at least stability of the patient's pre-operative symptoms.

Methods: We reviewed syringomyelia treatment in our centre over the last five years for

clinical outcome, surgical complications, post operative MRI and long term symptom

resolution.

Results: 50 cases of symptomatic syringomyelia underwent foramen magnum decom-

pression and expansile watertight duroplasty. While the outcomes for majority are similar

to what published in literature, three of them developed typical syringomyelia symptoms

after initial good recovery and radiological resolution of syrinx.

Conclusion: Syringomyelia symptoms may appear or worsen following successful surgical

treatment and radiological resolution of syrinx and it is important to counsel young people

and their family regarding this.

© 2019 European Paediatric Neurology Society. Published by Elsevier Ltd. All rights

reserved.
1. Introduction

Syringomyelia is a common clinical problem in paediatric

neurology setting, characterised by a cystic cavity (syrinx)

within the spinal cord. The pathophysiology of the formation

of the syrinx and its propagation is still unclear and a much

debated topic in neurosurgery. There are several theories
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proposed from autopsy studies as well as radiological stud-

ies.1e4 Syringomyelia is most frequently associated with

hindbrain herniation also known as Chiari I malformation

(CIM). CIM is defined as the descent of the cerebellar tonsils for

5 mm or more beyond the foramen magnum. Majority of the

idiopathic syringomyelia seem to be asymptomatic and

remain stable not requiring any intervention.5
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Clinical presentation of syringomyelia varies from being

asymptomatic to symptoms including scoliosis, sensory,

motor and autonomic deficits. Scoliosis is the commonest

presentation in paediatric age group. Syrinx extension into the

anterior horns of the spinal cord can damage motor neurons

(lower motor neuron) and cause diffuse muscle atrophy.

Magnetic resonance imaging (MRI) is the investigation of

choice and neurophysiological assessmentsmay be beneficial.

Majority of the cases of syringomyelia are associated with

hindbrain deformities of which Chiari 1 malformation (CIM) is

the commonest. In paediatric population CIM and syringo-

myelia show much higher incidence of scoliosis compared to

other symptoms.6

Treatment and monitoring of asymptomatic CIM and sy-

ringomyelia is widely debated and there is variation in prac-

tice. However, it is standard practice to treat CIM associated

with syringomyelia in symptomatic children. Neurosurgical

treatment is the widely accepted only treatment option and

there are several techniques with varying success.6e9 The

safety, effectiveness and outcome of different surgical mo-

dalities of cranio-cervical decompression have been widely

reported.10e14 Although the surgical techniques vary there

seems to be a consensus to perform surgery in CIM with sy-

ringomyelia in children presenting with scoliosis.

Neurosurgical procedures are not without any complica-

tions. Some of the commonest complications including cere-

brospinal fluid leak, pseudomeningocele, meningitis, wound

infection, hydrocephalus, subdural collections and others are

well documented.15 Aim of the foramen magnum decom-

pression in CIM and syringomyelia is to improve the patient

symptoms and at least prevent further increase in size or

reduce the extent of the syrinx.

Post-operative radiological resolution of the syringomyelia

is associated with an improvement or at least stability of the

patient's pre-operative symptomatology. There are no re-

ported cases of post-operative symptomatic deterioration

after radiological syringomyelia improvement or resolution.

We report here three cases where typical syringomyelia

signs and symptoms appeared after a successful and un-

eventful cranio-cervical decompression demonstrated by a

radiological dramatic improvement or complete resolution of

the pre-operative syringomyelia.
2. Methods

We retrospectively reviewed all the 50 paediatric cases who

underwent cranio-cervical decompression for CIM and syrin-

gomyelia over the last 5 years at our Institution and identified

3 cases. Here we present in detail their clinical presentation,

neurosurgical procedure, clinical and radiological outcome.
3. Results

3.1. Case 1

A 11-year old girl was seen in Scottish National Scoliosis ser-

vice and was diagnosed to have adolescent idiopathic triple

thoracic and lumbar scoliosis (Lenke type 2a). She was
otherwise clinically well. X-rays of the spine showed triple

curve pattern with a right upper thoracic curve extending

from T1 to T6, a left low thoracic curve extending from T7 to

T12 and a right lumbar curve extending from L1 to L4. This

was producing a significant deformity due to prominence of

the ribs adjacent to the convexity of the left thoracic curve as

well as a mild waistline asymmetry. MRI of her spine (Fig. 1)

showed a large syringomyelia extending from C4 to T8,

measuring up to sixmillimetres in the anteroeposterior plane

and nine millimetres in the lateral plane within the cervical

cord, no evidence of tethering distally, but a cerebellar

tonsillar herniation of nine mm below the foramen magnum.

On clinical examination she had normal cranial nerve

findings with normal power and sensation to light touch

bilaterally. Her long tract signs were negative and her reflexes

were symmetrical. She underwent foramen magnum

decompression and expansile watertight duroplasty. The

procedure was uneventful and she made a good recovery

immediately after surgery but on day three she developed

aseptic meningitis which resolved in five days, prolonging her

hospital stay over a week. Two months after the surgery she

started to complain “pins and needles”, pain and numbness in

her hands and legs. Following this, she had a repeat MRI scan,

which showed that the size of her cervicothoracic syringo-

myelia had reduced significantly (Fig. 1) Patient refused to

undergo scoliosis surgery and she is still symptomatic 4 years

after the initial surgical procedure.

3.2. Case 2

A 12 year old boy with a severe progressive scoliosis was

investigated with a whole spine MRI (Fig. 2) which showed a

CIM with a 7 mm tonsillar descent and a holocord syringo-

myelia. He was clinically asymptomatic and no neurological

signs were found on examination. He underwent a foramen

magnum decompression plus expansile watertight dur-

oplasty. There were no procedure related complications and

his post-operative recovery was quick and uneventful. A

follow-up MRI performed 4 months after the surgery already

showed a remarkable shrinkage of the syringomyelia.

One year later, during his routine follow-up in clinic hewas

complaining numbness, lack of sensation andweakness in his

arms and legs. A second post-operative MRI scan was per-

formed which surprisingly showed a nearly complete resolu-

tion of the holocord syringomyelia and a capacious cisterna

magna. Despite these imaging findings (Fig. 2), the patient is

still experiencing episodes of numbness, lack of sensation and

weakness in his arms and legs four years after the operation.

3.3. Case 3

A 5-year old girl who was diagnosed to have CIM with a small

signal change in the upper cervical cord and apnoea during

infancy, underwent a successful foramen magnum osteoli-

gament decompression (without duroplasty) at one year of

age and was being followed up in the neurosurgical clinic. In

view of her previous scan abnormalities she underwent repeat

imaging which revealed a large and extensive syringomyelia

extending from C2 down to T10 measuring about eight milli-

metres in diameter.
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Fig. 1 e MRI spine (left) showing a large syringomyelia extending from C4 to T8 and cerebellar tonsillar herniation of nine

millimiters below the foramen magnum. MRI spine (right) 3 months after foramen magnum decompression and expansile

watertight duroplasty.

Fig. 2 e MRI (left) showing CIM with a 7 millimiters tonsillar descent and a holocord syringomyelia. Follow up MRI (right) 4

monthsafter a foramenmagnumdecompressionandexpansilewatertightduroplasty showingshrinkageof thesyringomyelia.
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On clinical examination she had reduced cold sensation in

her upper limbs and reduced pin prick sensation in her left

hand; the rest of the neurological examination was normal.

Following discussion with parents she underwent repeat fo-

ramen magnum decompression plus expansile watertight

duroplasty. She recovered well and her symptoms were

resolved at the initial follow up visit. Her repeat MRI (Fig. 3)

showed a good shrinkage of the syringomyelia. At one-year
follow-up, her pre-operative signs were back and she com-

plained of dysesthetic legs pain and urinary issues in terms of

urgency and occasional accidents.

This was investigated with a new whole spine MRI which

surprisingly showed a complete resolution of the preoperative

syringomyelia and a well decompressed cranio-cervical

junction. Nearly five years after the surgical procedure she

continues to be symptomatic.
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Fig. 3 e MRI spine (left) showing large and extensive syringomyelia extending from C2 down to T10 and the repeat MRI

(right) 12 months after foramen magnum decompression plus expansile watertight duroplasty.
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4. Discussion

The aim of foramen magnum decompression is to relieve

patient's symptoms and prevent further progression of the

syringomyelia and the potential damage to the neural tissue.

Up to 80% of patients with hindbrain-related syringomyelia

experience clinical improvement after cranio-vertebral

decompression. Unfortunately, established neurological defi-

cits such as sensory loss, weakness, established spasticity and

early myelopathy improve little. The majority of patients

(70e80%) shows a radiological improvement of the syringo-

myelia cavity and another 15% has no change but it does not

deteriorate with time either. It is known that a number of

patients, despite radiological control of the syringomyelia,

continue to deteriorate clinically.10e14

It may be possible whilst syringomyelia is developing, the

nerve fibres reorganised and the process of decompression

may alter this dynamic. However, as we do not know the exact

mechanism of syringomyelia development, it is difficult to be

sure of these symptoms either. Although the cranio-cervical

decompression reverses the pathophysiological process that

led to the development of the syringomyelia, it could not

reverse the anatomical destruction of the spinal cord caused
by the distended syringomyelia before surgery, which ex-

plains the persistent signs and symptoms of myelopathy

experienced by most patients after surgery despite the

consistent collapse of the syringomyelia.16

It has been noted in post-mortem examinations that long-

standing syringomyelia provokes gliosis formation in the

cavity walls and the surrounding cord. Gliosis inside the cord

may lead to progressive neurological loss even after success-

ful surgery and collapse of the cavity. It has been described

that residual central myelopathy can persist after resolution

(also spontaneous) of the syringomyelia, defined these stable

symptoms and signs of central myelopathy seen in their pa-

tients with absent or spontaneous collapsed syringomyelia in

un-operated cases of syringomyelia associated to CMI as

“post-syringomyelia” syndrome.17

Whatever is the mechanism it is important to counsel the

young people and their family, that there is a small possibility

of these symptoms appearing or deteriorating after a suc-

cessful surgery. It is also important to follow these children up

for longer time to see if these symptoms persist. It is likely

other centres may have seen similar cases and a collaborative

approachmay help understand the long term outcome. It may

also be beneficial to consider neurophysiological testing in

these cases.
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