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Introduction

Tuberculous meningitis is not a rare disease, as it is one 
of the most common extrapulmonary manifestations of 
tuberculosis. However, syringomyelia following tubercu-
lous meningitis is an extremely rare condition. Very few 
cases of this condition have been reported previously. Pre-
vious reports described extensive adhesive arachnoiditis 
and multiple lobule formation; surgical attempts failed to 
improve the neurological status of these patients.

We report a case of syringomyelia secondary to an inflam-
matory arachnoiditis owing to tuberculous meningitis, 
which we were able to successfully treat by performing mi-
crosurgical dissection and placing a syringo-pleural shunt.

Case Report

A 44-year-old man presented with progressively wors-
ening spastic paresis of the lower limbs and impaired uri-
nary function for 2 years. He had a history of pulmonary 
tuberculosis and tuberculous meningitis 26 years earlier; 
he received chemotherapy for the pulmonary tuberculosis. 
Except tuberculous meningitis, he did not have a medical 
history of any other meningitis or trauma history. 

Neurological examination revealed severe weakness of 
both the lower limbs and movement disability of both hands. 
The patient showed deep tendon hyperreflexia of the knee 
and the ankle. The Babinski sign was positive. He was men-
tally alert and had normal sensory perception. Magnetic res-
onance imaging (MRI) of the cervicothoracic spine revealed 
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syringomyelia extending from the level of C2 to T9, in ad-
dition to arachnoiditis with atrophy of the spinal cord be-
tween C2 and T3 (Figure 1A-C). Brain MRI revealed a small 
calcification in the left frontal horn of the lateral ventricle, 
which may be related to scarring from the tuberculous men-
ingitis (Figure 2). In brain imaging study, there was no 
evidences of arnold-chiari malformation. Abnormal signal 
change that appeared as a signal void was detected in the 
MRI of the lower thoracic spine. Spinal angiography, which 
was performed to eliminate the presence of any vascular 
anomalies, was unremarkable (Figure 3).

We performed laminectomy from the C7 to the T1. After 

opening the dura, a thickened arachnoid was detected (Fig-
ure 4A). The arachnoid adhesion was gently dissected un-
der the microscope and the spinal cord was untethered. Fi-
nally, we performed keyhole myelotomy and inserted the 
proximal end of a syringo-pleural shunt via the keyhole and 
secured the catheter with dura (Figure 4B). The distal end 
of the syringo-pleural shunt was placed in the left pleural 
cavity between the fourth and fifth ribs.

Post-surgery, the weakness in the legs improved and the 
spasticity of the lower extremities decreased. The postop-
erative MRI confirmed the diminished size of the syrinx and 

FIGURE 1. Initial magnetic resonance imaging demonstrated syringomyelia from C2 to T3 which was thought to be secondary to 
adhesive spinal arachnoiditis. (A) Sagittal T2 image. (B) Sagittal T1 image with contrast enhancement. (C) Axial T1 image with con-
trast enhancement.
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FIGURE 2. Small calcification, which may be related with tuber-
culosis scarring in left frontal horn of lateral ventricle was de-
tected on brain magnetic resonance imaging.

FIGURE 3. Spinal angiography was performed to rule out vas-
cular anomaly.
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decreased cerebrospinal fluid (CSF) accumulation in the 
syringeal cavity. 

One year post-surgery, the patient’s gait improved; hence, 
he was capable of walking without assistance. The weakness 
and spasticity of the lower extremities further improved. 
The follow-up MRI revealed that the syringomyelia cavities 
were significantly diminished in size and the proximal end 
of the shunt was accurately inserted (Figure 5A and B). 

Discussion

Several possible mechanisms of meningitis-induced syr-

inx formation have been reported. First, a focal scar caused 
by inflammatory arachnoiditis could lead to the formation 
of a syrinx. A focal scar could disturb the circulation of CSF 
in the spinal cord, thereby causing CSF congestion in the 
central canal of the spinal cord in the Virchow-Robin spac-
es. This focal cystic dilation could progressively deteriorate 
by the obstruction of the Virchow-Robin spaces, eventual-
ly forming a syrinx.5)

Other possible mechanisms have also been proposed. 
Caplan et al.2) proposed that obliterative endarteritis sec-
ondary to the occlusion of spinal cord vessels could lead 
to ischemic damage. Syrinx formation could result from the 
process of recovery of the injury and the spinal cord. Chang 
and Nakagawa3) proposed a novel theory for the pathogen-
esis of syringomyelia associated with spinal adhesive arach-
noiditis. According to their theory, the pulsatile CSF pres-
sure forces the pressure inside the spinal cord to become 
significantly higher than that outside the spinal cord. Thus, 
the repetitive formation of a pressure gradient at each CSF 
pulse leads to the leakage of CSF from the central canal, 
causing interstitial edema and eventually, syrinx formation. 

In our cases, we estimated the formation of syringomy-
elia as a sequela of tuberculous meningitis. First, the patient 
did not have any other predominant medical episodes which 
lead to syringomyelia of the spinal cord. He did not have 
trauma history and any other meningitis and congenital 
malformation such as arnold-chiari syndrome. And we could 
confirm the thickened arachnoid in the operative field find-
ing and small calcification lesion in left ventricle was prob-
ably the sequelae of tuberculous meningitis. 

Tuberculous meningitis is not a rare disease, the inci-
dence of syringomyelia secondary to tuberculous meningi-
tis is extremely low. Previous studies have suggested that 
it is caused by an increase in the degree of inflammation. 
Syrinx formation is associated with the degree of arach-
noiditis and the patency of the perivascular space. If the in-

FIGURE 4. On microscopic operative view. (A) Photograph 
shows thickened arachnoid and dura mater. (B) Catheter tip 
was placed in the syrinx cavity and secured with dura.
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FIGURE 5. One year after operation, 
magnetic resonance imaging demon-
strated catheter positioned properly in 
syrinx and diminished syringomyelia. (A) 
Sagittal T2 image. (B) Axial T2 image.A B
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flammation in the lesion is minimal, then the scarring would 
be minimal and the compliance of the spinal subarachnoid 
space would not be extended, thereby preventing syrinx 
formation.6) If the inflammation in the tuberculous menin-
gitis is severe, syringomyelia occurs under specific condi-
tions such as tuberculous endarteritis producing softening 
of the spinal cord parenchyma, scarring in the spinal sub-
arachnoid space severe enough to reduce the compliance 
of the spinal subarachnoid compartment and patent peri-
vascular spaces in the spinal cord providing a conduit for 
the CSF to enter the parenchyma.11)

A classic treatment of syringomyelia is direct drainage 
of the cyst in patients who show symptoms.13) Although di-
rect treatment approaches such as myelotomy have been 
suggested, such interventions may lead to deterioration in 
the postoperative neurological conditions owing to direct 
intervention in the spinal cord and the rate of recurrence 
after procedures would be very high. Another treatment op-
tion for syringomyelia is adhesive arachnoid dissection and 
an additional duraplasty. Klekamp8) reported achievement 
of clinical stability by arachnoid dissection and decompres-
sion with duraplasty in 83% of patients with focal arach-
noiditis extending <2 vertebral levels. Edgar and Quail4) 
performed an arachnoid dissection followed by a generous 
dural graft consisting mainly of fascia lata, anchored later-
ally to the paraspinal tissues. Ohata et al.12) described the 
case of a 47-year-old man presented with syringomyelia fol-
lowing tuberculous meningitis. They performed microsur-
gical adhesiolysis and expansive duraplasty and noted a 
postoperative shrinkage of the syrinx cavity.12) However, du-
raplasty in operations involving the spinal cord can easily 
create a leakage point in the dura, which may increase the 
risk of postoperative CSF leakage. 

Placing a syringo-pleural or syringo-subarachnoid shunt 
is an alternative surgical treatment option for syringomy-
elia associated with spinal adhesive arachnoiditis.8) Cacci-
ola et al.1) reported favorable clinical outcomes in 20 patients 
with syringomyelia refractory to restoration of CSF flow. 
On the contrary, Koyanagi et al.10) reported their therapeu-
tic experience with syringo-pleural shunts against syrin-
gomyelia following spinal arachnoiditis. Despite proce-
dures, neurological improvement was recognized in only 
60% of the patients. They recommended decompressive 
operation of the subarachnoid space of the spinal cord as the 
primary treatment option in such cases.

Recent study revealed a dissatisfactory long-term prog-
nosis of recurrence rate of the syrinx. Klekamp et al.9) report-
ed that shunting of the syrinx was associated with recur-
rence rates of 92% and 100% for focal and extensive scarring, 

respectively. According to their study, successful long-term 
clinical outcomes required microsurgical dissection of the 
arachnoid scar and decompression of the subarachnoid 
space with a fascia lata graft. Similarly, Kaynar et al.7) sug-
gested multiple location formation of syrinx and extensive 
arachnoiditis as possible causes of failure of syrinx shunting. 

In our study, we considered several operative techniques 
that have been suggested to treat syringomyelia. The extent 
of syringomyelia was relatively large, as it extended from 
C2 to T9. However, the preoperative MRI did not reveal a 
focal obstruction or multiple lobule formation and wide 
laminectomy of cervicothoracic spine would aggravate 
the kyphotic deformity, postoperatively. Thus, we did not 
consider extensive multi-level laminoplasty or laminecto-
my. Instead, we planned to restore the compliance of the spi-
nal subarachnoid space by dissecting the arachnoid adhe-
sion and diverting the CSF flow by placing a syringo-pleural 
shunt at the level of C7 T1 spine. The reason to select the op-
erative level is that the level is the center of the syrinx forma-
tion and syrinx formation was well dilated and developed 
in the C7 T1 spine level.

Conclusion

A syringo-pleural shunt can be used for the management 
of syringomyelia associated with adhesive arachnoiditis 
after microsurgical dissection of the arachnoid adhesion 
for a more satisfactory long-term clinical outcome.
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