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Syringomyelia in the Tethered Spinal Cords
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Cases of syringomyelia associated with spinal dysraphism are distinct from those associated with hindbrain herniation or 
arachnoiditis in terms of the suspected pathogenetic mechanism. The symptoms of terminal syringomyelia are difficult to 
differentiate from the symptoms caused by spinal dysraphism. Nonetheless, syringomyelia has important clinical implications, as it 
is an important sign of cord tethering. The postoperative assessment of syringomyelia should be performed with caution.
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DEFINITION

Syringomyelia is a disorder in which a f luid-filled cystic 

cavitation (called a syrinx) forms inside the parenchyma of 

the spinal cord. Syringomyelia is commonly associated with 

Chiari malformation, spine trauma, and open neural tube de-

fects. Only 12% of all patients with syringomyelia have occult 

spinal dysraphism. Of the various types of spinal dysraphism, 

21% to 67% are reported to be associated with syringomy-

elia7,13). Myelomeningocele and split cord malformation are re-

ported to be the most common disorders associated with sy-

ringomyelia, but the list seems to vary among studies.

“Terminal syringomyelia” refers to the condition where the 

syrinx resides in the distal third of the cord, and this condi-

tion is usually associated with cord tethering1). However, sy-

ringomyelia in association with a tethered cord may extend far 

beyond the lumbar area, even up to the cervical region (Fig. 1). 

The symptoms that may be caused by syringomyelia and cord 

tethering are difficult to distinguish, as there is significant 

overlap between the two : lower limb motor or sensory defi-

cits, urinary symptoms, pain, foot deformities, and scoliosis. 

An exception is the symptoms involving the upper limbs in 

patients with spinal dysraphism, as these symptoms are al-

most always caused by syringomyelia.

PATHOGENESIS

Various theories on the pathogenesis of syringomyelia have 

been proposed, but the majority have focused on syringomy-

elia associated with hindbrain herniation. In terms of cases of 

an accompanying tethered cord, a recent group postulated 

that tensile radial stress on the spinal cord may cause syrinx, 

as the transient lower pressure of the cord parenchyma may 
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draw in interstitial f luid, causing enlargement of the syrinx6).

Another study established a rat model of syringomyelia us-

ing kaolin material to produce epidural compression11). Simi-

lar to the syrinx related to spinal dysraphism with cord tether-

ing and compression, these animals developed a syrinx 

cephalad to the compression (Fig. 2).

Fig. 1. Serial sagittal MRI images of a terminal myelocystocele patient showing the syringomyelia extending up to the cervical level. Inlet on the far left 
image shows the axial plane of the yellow line with syringomyelia (white arrow). MRI : magnetic resonance imaging.

Fig. 2. A : Medical illustration of the surgical procedure of animal model of syringomyelia by epidural compression of kaolin. B : Syringomyelia in a rat : 
MRI obtained 3 months after injection of kaolin. C : Another example of syringomyelia shown at 3 months after the operation on sagittal (upper, arrows) 
and axial (lower, dotted arrow) T2-weighted images. The syrinx cavity is located cephalad to the compression site (arrowhead). Reprinted from Lee et 
al.11) with permission of American Association of Neurological Surgeons. MRI : magnetic resonance imaging.
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DIAGNOSIS

As it is difficult to differentiate between the symptoms 

caused by tethering and syringomyelia, a syrinx is most fre-

quently detected by radiological imaging performed at the 

time of initial diagnosis or during the follow-up of spinal dys-

raphism. Magnetic resonance imaging (MRI) is the gold 

standard for the diagnosis of syringomyelia, and ultrasonog-

raphy is also useful, especially for the follow-up of known sy-

ringomyelia cases. A recent study suggested the inefficiency of 

performing a whole spine MRI scan (covering the thoracic 

and cervical regions with both sagittal and axial scans) for pa-

tients with spinal dysraphism in the lumbosacral area10). Then, 

a comment followed, mentioning the usefulness of ‘extended’ 

lumbosacral MRI (covering the thoracic and cervical regions 

only with sagittal scans, omitting axial scanning because it 

takes time due to the larger number of cuts) studies in evalu-

ating the entire extent of the associated syringomyelia when 

present9). Considering the rather frequent, significant inci-

dence of syringomyelia in more than 20% of patients, the ad-

dition of another MRI examination with or without sedation 

to determine the upper extent and severity of the syrinx in 

such patients may be more inefficient.

CLINICAL IMPLICATION

Syringomyelia is one of the most important radiological 

features of cord tethering. Clinicians should be concerned 

about syringomyelia found at initial diagnosis, and more fre-

quent follow-ups with intermittent imaging should be per-

formed. If an increase in the size of the syrinx is found, sur-

gery should be recommended promptly, as cord tethering may 

be progressing1,2,4,5).

However, the mere presence of syrinx in an asymptomatic 

patient may not be a reason for immediate surgical interven-

tion, especially when syrinx is not extensive8). Surgeons should 

not be rushed into performing untethering. Close follow-up 

of the syrinx and symptoms should be performed before de-

ciding upon surgical intervention.

The status of the syrinx is also an important radiological 

feature during the postoperative follow-up of patients. A clear 

improvement of the syrinx may be a good sign that untether-

ing was achieved. However, a ‘static’ syrinx after untethering 

does not mean that the surgery was unsuccessful, as reports 

show that symptomatic improvement is frequently seen in pa-

tients in whom the syrinx was unchanged after successful un-

tethering8,13). We have published the results of the syrinx in 33 

patients, of whom 18 patients (55%) exhibited a syrinx that 

decreased in size or disappeared, and nine (27%) showed a 

syrinx with an unchanged size12). All of the patients either had 

stable or improved symptoms postoperatively. Aggravation of 

the syrinx is usually an important clinical indicator of retether-

ing. The abovementioned report showed a case of retethering in 

which the appearance of syrinx preceded actual symptomatic 

deterioration, emphasizing the role of the syringomyelia as a 

sign of cord tethering. However, four patients showed a ‘tran-

sient’ increase in the size of the syrinx during the initial postop-

erative year. The patients were symptomatically not different 

from the other patients with static or improved syrinx, and the 

follow-up images showed a later decrease in the syrinx size. Al-

though these results still need to be interpreted with caution, 

such a ‘transient’ increase during the first year after the opera-

tion should not be readily taken as an indication of retethering. 

Therefore, in the case of an enlarging syringomyelia after the 

operation, if it occurs after the first postoperative year, it should 

be considered a warning sign, whereas if it is detected during 

the first year, the clinicians should be aware of the possibility of 

a transient increase and closely observe the patient, not rushing 

the decision of treatment strategy.

An exceptional situation that should be kept in mind for 

worsening syringomyelia postoperatively is when the patient 

has existing ventricular shunts due to hydrocephalus. Shunt 

malfunction may cause an increase in the size of the syrinx.

TREATMENT STRATEGY

There has been controversy regarding whether direct ma-

nipulation of the syrinx is needed3,7). Recently, it seems that 

the strategy to only perform untethering has dominated. This 

dominance stems from the observation that resolution or im-

provement of the syrinx is seen after successful untethering 

procedures. Additionally, and more importantly, symptomatic 

improvement is also observed with only untethering.
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CONCLUSION 

Syringomyelia associated with spinal dysraphism has im-

portant clinical implications, as syringomyelia usually implies 

progressive tethering. It should be taken seriously, especially 

during the postoperative follow-up, as it may be one of the 

earliest signs of retethering. However, surgeons should not 

rush to operate on asymptomatic patients with a small syrinx. 

Additionally, a static or transiently increasing syrinx after un-

tethering usually does not imply failed surgery or retethering.
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