
66 Copyright © 2014 Korean Neurotraumatology Society

Introduction

Post-traumatic syringomyelia (PTS) is a generic term re-
ferring to a disorder in which a cyst or cavity forms within 
the spinal cord after a trauma. PTS was rarely reported, and 
the significance of the past history of spinal trauma was 
overlooked. Symptomatic PTS has a reported prevalence 
of 4%,4) but the prevalence of asymptomatic PTS among 
patients with spinal cord injuries (SCIs) is estimated at ap-
proximately 28%.9) PTS generally develops within 5 years 
after the initial spinal injury, but ranges from 6 months to 
25 years.2)

The pathophysiology of PTS is not completely under-
stood. It has been proven that post-traumatic arachnoiditis 
can cause cavitation in the spinal cord and may also cause 
syringomyelia. The delayed development of syringomyelia 
after a severe single spinal trauma that results in contusion 
of the spinal cord without the complication of arachnoiditis 

is well-known issue. PTS has been treated by shunting pro-
cedure or decompression, and outcomes were poor. The 
purpose of this study was to review the clinical manifesta-
tions and surgical treatment results of PTS.

Materials and Methods

Between 1992 and 2012, nine patients with symptomatic 
PTS underwent operations. All the patients had evident and 
progressive neurological symptoms. We excluded patients 
with congenital anomalies or tumors related to syringomy-
elia from this analysis. In all nine patients, the syringomy-
elia was caused by spinal trauma. These patients were ex-
amined with preoperative magnetic resonance images (MRI). 
MRI was used to analyze the injury site, craniocaudal ex-
tension of the syrinx, the degree of spinal stenosis, and the 
quality of the subarachnoid spaces around the syrinx. By the 
late 1990’s, patients underwent the shunting procedures. 
Arachnoidolysis and duraplasty were performed after the 
late 1990’s. The mean follow-up period was 9.3 years (range, 
2-17 years). The major presenting symptoms or signs were 
assessed in terms of their improvement, stabilization and 
deterioration.
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Results

Clinical presentation 
The patients consisted of nine men who were between 30 

and 68 years of age (mean, 51.2 years). The mean age at the 
time of injury was 27.7 years (range, 20-45 years). The 
mechanisms of injury included a motor vehicle accident in 
four patients, a fall in four patients, and spinal injury in one 
patient. Spinal fractures occurred in seven patients, spinal 
dislocation in one patient, and SCI in one patient. The time 
intervals between the initial injury and the onset of new 
symptoms varied greatly, ranging from 3 to 44 years (mean, 
21.9 years). Motor weakness in five patients was the most 
frequent new symptoms, followed by sensory disturbances 
and pain in four patients, and bladder disturbance in one 
patient (Table 1). 

Radiological findings
The levels of injury were cervical in four patients, tho-

racic in two patients, and lumbar in three patients. MRI was 
the imaging modality of choice for diagnosis. MRI demon-
strated syringes and associated abnormalities. Preoperative 
MRI demonstrated syringes in anywhere from 2 to 16 spi-
nal levels (mean, 7.8 levels). Two patients showed syrinxes 
at the thoracic levels. The syrinxes existed at the thoracic 
levels and extended to the cervical level in three patients and 
to the lumbar level in one patient. Two patients showed syr-

inxes at the cervical level. In this study, three patients had 
syrinx extending above and below the site of the original 
lesion, three patients had syrinx extending above the origi-
nal lesion, two patients had syrinx extending below the orig-
inal lesion, and one patient had syrinx at the original lesion. 
Syrinx extended rostrally into the medulla in one patient. 
The last patient showed syrinxes at the level of the whole 
cord (Figure 1).

Surgical results
Nine patients underwent surgical intervention. Five pa-

tients underwent shunt placement (three syringo-subarach-
noid shunts, two syringo-pleural shunt). Arachnoidolysis 
and syringes were performed in four patients. In five pa-
tients with shunting procedures, two patients underwent 
further operations because of shunt failure. Postoperative 
complications occurred in three patients with shunt place-
ment: two patients experienced mechanical shunt failure and 
one patient had an infection at the operative site (Table 2).

At the final follow-up, four patients showed no neurologi-
cal change, four patients experienced worsening of their 
neurological symptoms, and one patient slightly improved 
with regards to trunk hypoesthesia. Of the five patients who 
underwent shunting procedures, two patients stabilized and 
three deteriorated. Of the four patients who underwent arach-
noidolysis and duraplasty, two patients stabilized and one 
deteriorated. One patient improved slightly with regards to 

FIGURE 1. A: Magnetic resonance image (MRI) of whole spine shows a large syrinx from C7 to T12. B-E: Sagittal (B, C), axial (D, E)
view of MRI shows bony fragment encroachment at the L2 vertebra.
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trunk hypoesthesia. 
Two patients underwent the second operation. One pa-

tient underwent further shunt operation 7 years after the ini-
tial surgery because of paraparesis and spasticity progres-
sion and syrinx re-expansion. The other patient underwent 
arachnoidolysis and duraplasty as the second operation 12 
years after the first shunt placement because of progressive 
pain and numbness. 

Discussion

PTS is an uncommon but increasingly recognized cause 
of morbidity following SCI. The development of a syrinx 
takes months to years after the initial injury. The most fre-
quent presenting symptoms of PTS are pain, numbness or 
increased weakness, and the reported interval between spi-
nal trauma and the presenting neurological symptoms rang-
es from 2 months to 36 years.13) In this study, most common 
symptom is the numbness and weakness and the mean in-
terval between the initial injury and the onset of new symp-
toms was 21.9 years. 

Previous reports showed that syrinx extension may be due 
to secondary distention of the epidural veins or pressure 
changes leading to cerebrospinal fluid (CSF) movement 

during a Valsalva maneuver.8) Furtheromre, PTS most com-
monly extends above from the injury site; though, less fre-
quently, it may also have an inferior component.10) In this 
study, syringes usually extended above or above and below 
from spinal injury sites. 

Surgery is performed on patients with syrinx that be-
come symptomatic. Syringo-peritoneal shunts and syrin-
go-pleural shunts are commonly used in patients with sy-
ringomyelia associated with spinal arachnoiditis because 
of adhesion in the spinal subarachnoid space.6) The place-
ment of all types of shunts may be followed by significant 
morbidity requiring additional surgical procedures.1,3,5,7,11,12) 
Problems specific to the shunt operation include dislodged, 
blocked, and infected drains. Shunting procedures were wide-
ly used with encouraging early results, although long-term 
results has been questioned recently. They are not directed 
at the etiology of syringomyelia. A higher rate of shunt fail-
ure (approximately 50%) and poor long-term outcomes were 
reported from various shunting procedures.1,12) In this study, 
we performed shunting procedures in five patients; two pa-
tients stabilized and three deteriorated. Thus, our study out-
come was similar to that of previous reports. Mechanical 
shunt failures occurred in two of the five patients. Shunt ob-
struction and spinal cord tethering may account for the grad-

TABLE 1. Clinical and radiological summary

Case no. Age/sex Cause New symptoms Interval from injury 
to new symptoms (y) Level of syrinx

1 49/M C45 dislocation Weakness 27 C5-T12
2 39/M C56 Fx Weakness, numbness 6 C2-T3
3 45/M C45 Fx Weakness 19 Medulla-C7
4 50/M T6 Fx Weakness 15 T4-8
5 60/M T123 Fx Hypoesthesia 44 T1-3
6 30/M L2 Fx Numbness 6 C7-T12
7 56/M C45 SCI Numbness 3 C4-6
8 68/M L2 Fx Weakness, numbness 40 C5-L1
9 64/M L2 Fx Numbness 37 T12-L1

Fx: fracture, SCI: spinal cord injury, C: cervical, T: thoracic, L: lumbar, y: years

TABLE 2. Summary of surgery and surgical results

Case no. Surgery Reoperation Complication Follow-up periods (y) Results
1 SS 12 Deteriorated
2 SS 17 Deteriorated
3 SS Skin infection 16 No change
4 SPL SS Shunt obstruction 11 Deteriorated
5 AL+DP 3 Improved
6 SPL AL+DP Shunt obstruction 14 No change
7 AL+DP 3 Deteriorated
8 AL+DP 6 No change
9 AL+DP 2 No change

SS: syringo-subarachnoid shunt, AL: arachnoidolysis, DP: duraplasty, SPL: syringo-pleural shunt, y: years
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ual neurological deterioration. 
The occurrence of pressure differences between the zone 

above the arachnoiditis and that below seems to be impor-
tant. Permitting free communication among the CSF path-
ways so that there are no pressure differentials across the 
walls of the cord is exxential.14) Decompressive procedures 
may have beneficial effects unless the patient shows longi-
tudinally extensive arachnoiditis. The first line of treatment 
should focus on restoring the normal CSF flow at the trau-
ma level and untethering the cord and duroaplasty.12)

In this study, the post-traumatic tethering, which may lead 
to a progressive myelopathy, could not be released well. Of 
the 4 patients who underwent arachnoidolysis and dura-
plasty, two patients showed no neurological changes, one 
patient improved, and one patient deteriorated. Arachnoidol-
ysis and duraplasty had no better long-term results than shunt-
ing operations. 

Conclusion

PTS is a rare complication. In patients with a previous spi-
nal injury and newly acquired neurological deficits, we 
should be aware of the possibility of PTS. Although we per-
formed surgical interventions, patients with PTS demon-
strated unfavorable long-term outcomes. 
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