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INTRODUCTION

Arachnoiditis is a persistent inflammation of the arachnoid mater and the subarachnoid space 
due to a diverse range of etiologies that can be grouped into three major categories: chemical, 
mechanical, and postinfectious.[6] Often in the literature, the term arachnoiditis has been used 
to refer specifically to inflammation of the spinal meninges rather than the intracranial ones, 
for which the more common term “meningitis” is used.[16] In this review, we focus on infections 
involving the spinal cord and the meninges as a cause of spinal arachnoiditis.

REVIEW OF LITERATURE

Inflammation in the arachnoid mater results in the deposition of collagen and generation of scar 
tissue that encapsulates nerve roots of the spinal cord, tethering them together and depriving 
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them of adequate blood supply. is leaves the nerve roots 
undernourished, hypoxic, and exposed to waste metabolites, 
eventually culminating in spinal nerve atrophy and its 
associated neurologic deficits.[2,13]

Arachnoiditis as a condition has variable severity and clinical 
manifestations with many of the cases being mild or subclinical 
and hence going undiagnosed. ese factors, together with the 
absence of a unified nomenclature to describe the condition, make 
it difficult to estimate epidemiological parameters (most notably 
the incidence) for the disease.[2,10,30] Di Ieva et al. postulated 
though that despite the rarity, clinical arachnoiditis cases are 
rising globally, a development they believe to be associated with 
the increasing incidence of immunocompromised states and 
their resulting opportunistic infections.[9]

A review of literature suggests a number of different infectious 
agents to be involved in causing arachnoiditis including 
Mycobacterium tuberculosis, Cryptococcus, Coccidioides, 
Taenia solium (neurocysticercosis), and Histoplasma to name 
a few.[4,5,24,25,27] Of these pathogens, tuberculosis appears to 
be significantly associated in patients having a positive HIV 
status.[1,28]

Clinical arachnoiditis presents very similarly to other 
diseases involving spinal nerve compression with a range of 
symptoms including burning lower back pain that radiates 
down the legs – urinary urgency, frequency, and incontinence 
– muscle spasms in the back and legs – sensory deficits below 
the lesion site – and paraplegia or paraparesis. Due to the 
insidious development of the disease, finding an underlying 
cause can often be difficult.[33]

Syringomyelia has been frequently associated with 
arachnoiditis [Figure 1]. When caused by adhesive 
arachnoiditis, the incidence is 2–4 cases/100,000 population[34] 
while it is estimated that around 1–2% of patients with 
active tuberculous meningitis will go on to develop 
syringomyelia.[17,34] A number of cases of infectious spinal 
arachnoiditis progressing to syringomyelia have been reported 
in the literature including those involving Pott’s disease, 
Listeria monocytogenes meningoencephalitis, tuberculous 
arachnoiditis, and Candida tropicalis spinal arachnoiditis.
[11,12,14,15,17,18,23,26] Interestingly, the direct association between 
syringomyelia and arachnoiditis is relatively rare as compared 
to the association of both arachnoiditis and syringomyelia 
with Chiari malformation, suggesting that the two may 
also be indirectly related through an underlying anatomical 
deformity.[8,20,29] Caplan et al. presented a five patients case 
series of patients with arachnoiditis who went on to develop 
syringomyelia.[3] ey provide two possible theories for how 
arachnoiditis could lead to syrinx formation:
i. e meningeal scarring produces pathologic changes in 

the meningeal vessels and in extension those supplying 
the spinal cord, causing focal ischemia and resulting 
necrosis which causes syrinx formation,

ii. e scarring itself impedes communication between 
the subdural and subarachnoid spaces and impedes 
cerebrospinal fluid flow through the spinal cord, causing 
it to move out of these spaces and into the central canal, 
producing a syrinx.

Another theory for syringomyelia formation secondary to 
a tethered spinal cord (a spinal cord adhered to the tissues 
surrounding it, often a sequela of arachnoiditis) is proposed 
by Tsitouras and Sgouros.[31] According to them, not only 
does the scarring impair normal cerebrospinal fluid flow in 
the subarachnoid space but it also exerts an outward radial 
traction on the spinal cord, causing widening of the central 
canal and development of negative pressure inside it, causing 
accumulation of extracellular fluid within it. e extracellular 
fluid collection can cause further widening of the cavity if its 
flow through the central canal is impeded.[31]

Complete alleviation of the pain and debility associated 
with spinal arachnoiditis is often not possible and the target 

Figure  2: A  patient who underwent 
surgical insertion of a syringo-subdural 
shunt (white arrow) after developing 
postinfectious arachnoiditis and 
syringomyelia.

Figure 1: A patient who developed syringomyelia after postinfectious 
arachnoiditis.
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of intervention is to reduce the pain experienced by the 
patient to the greatest extent.[33] Since arachnoiditis is an 
inflammatory disorder at its core, the literature advocates for 
the use of anti-inflammatory agents (NSAIDs and steroids) 
to slow the progression of the disease.[8] ese drugs, 
along with opioid analgesics, can also be used to reduce 
the pain experienced by the patients. In patients who are 
refractory to pharmacologic treatment, direct spinal cord 
stimulation can be used to provide analgesia by causing 
synaptic inhibition within the spinal cord.[33] alamic 
stimulation has also been used by Turnbull et al. to relieve 
arachnoiditis pain, achieving pain relief in five of nine 
patients with lumbar arachnoiditis.[32] Surgical management 
of spinal arachnoiditis, aimed at removing scar tissue, is 
a last resort treatment used only when all conservative 
treatment options have been exhausted due to the high risk 
of precipitating further scarring due to the surgery itself.[33] 
Esses and Morley’s review on surgical management of spinal 
arachnoiditis does not offer encouraging results. While 
short-term pain reduction was achieved after decompressive 
laminectomy and microscopic lysis of arachnoid lesions, the 
symptoms recurred in the long term due to the formation of 
scar tissue.[10] ey also discuss possible adjuvant treatments 
to reduce postprocedure fibrosis, including colchicine, 
intrathecal steroids, and radiotherapy. In addition to the 
standard decompressive laminectomy and removal of scar 
tissue under microscope, Wright and Denney also shed light 
on the placement of a shunt to bypass the stenosed portions 
of the spinal cord to allow uninterrupted cerebrospinal fluid 
flow, as well as vertebral fusion to prevent postoperative 
arachnoiditis since spinal mobility was found to be associated 
with the development of arachnoiditis [Figure 2].[33] is 
surgical method saw an 80% success rate in significantly 
reducing pain in its patient population over an average 
follow-up period of more than 4 years.

Surgical management of syringomyelia in patients with 
preexisting arachnoiditis also appears to have mixed success 
rates in the current literature. Davidoff et al. review the 
treatment received by eight patients who had syringomyelia 
secondary to craniocervical junction arachnoiditis.[7] All eight 
patients received posterior fossa decompression, division of 
adhesions, and expansile duroplasty, six of the eight patients 
had a shunt inserted between the fourth ventricle and spinal 
subarachnoid space, and two patients received titanium 
mesh plate cranioplasty to expand the subarachnoid space 
by pulling the implanted dural substitute tissue outward. All 
patients experienced marked clinical improvement and a 
significant reduction in syrinx cavity size over a mean follow-
up time of 27 months (range 10–60 months). ree patients 
had to be reoperated due to recurrence of syrinx at an average 
of 32 months from the first procedure (range 24–39 months): 
the second operation involved revision of the fourth ventricle 
to spinal subarachnoid space shunt in all cases, revision 

posterior fossa decompression in two cases, and revision 
duroplasty in one case. In one case, a shunt had to be placed 
connecting the syrinx with the subarachnoid space due to 
persistence of a symptomatic syrinx in the thoracic spinal 
cord 5 months postprocedure despite regression of the more 
rostral portion of the syrinx. In all four cases undergoing 
reoperation, there was no further syrinx recurrence 
15–52 months following the second procedure.[7]

Zuev et al. discussed their experience on surgically 
treating 34  patients with syringomyelia secondary to 
adhesive arachnoiditis.[34] Twenty-five patients underwent 
pathogenetic treatment involving microscopic dissection 
of adhesions, spinal cord detethering, and restoration of 
normal cerebrospinal fluid flow through the previously 
stenosed region. In the remaining nine patients, a silicone 
shunt was placed into the syrinx and connected with the 
subarachnoid, pleural, or peritoneal spaces. ese nine 
patients had either refused pathogenetic treatment in 
favor of shunt placement or were not suitable candidates 
for it since they had more advanced arachnopathy. In 
the nine patients treated with shunt placement, seven 
demonstrated immediate postoperative reduction in 
syrinx size and eight of none showed significant clinical 
improvement postprocedure. However, four began to 
suffer an increase in cyst size, seven returned to baseline 
functionality, and six saw further progression of disease 
within the 1st  postoperative year. With pathogenetic 
treatment, promising long-term improvement was seen 
only in those with Grades 1–2 arachnopathy. In those with 
Grade  3 arachnopathy, although none showed worsening 
disease in the immediate postoperative period, just 50% 
of patients were clinically stabilized by the end of the 
1st  postoperative year. In the four patients with Stage 
4 arachnopathy, two showed immediate postoperative 
worsening of their symptoms, and progression of disease 
could only be halted in one patient. Postoperative reduction 
in syrinx size also followed a similar pattern, with 73.3% of 
patients with Grades 1–2 and 30% of patients with Grades 
3–4 arachnopathy demonstrating reduction in syrinx size 
during the follow-up period. About 9% of patients with 
Grades 1–2 arachnopathy demonstrated a postoperative 
increase in syrinx size compared to 50% in patients with 
Grades 3–4 arachnopathy. It seems from these results that 
the stage of arachnoiditis is a significant determinant as to 
the efficacy of surgical intervention, with more advanced 
disease being accompanied by worse postoperative 
prognoses. Restoration of proper spinal cord and meningeal 
anatomy allowing for unimpeded cerebrospinal fluid 
flow is imperative for the prevention of syrinx recurrence 
and a prerequisite, according to Tsitouras and Sgouros 
for subsequent surgical intervention directly against the 
syringomyelia itself.[31] is might explain why surgical 
efficacy is reduced with advancing stage of disease: since 
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the baseline anatomy of the spinal cord and its meninges 
is so profoundly deteriorated, even after intervention, 
there remains impediment to the unrestricted flow of 
cerebrospinal fluid that, coupled with the scarring induced 
by the surgical procedure itself, reduces the long-term 
benefits of surgical intervention.

Kannapadi et al.[17] reviewed literature around the treatment 
of syringomyelia associated with tuberculous arachnoiditis. 
ey provide a comparison between medical versus 
surgical intervention. irty-three patients were studied 
in total of which 11 were only medically treated, a further 
19 received surgical treatment (of which 12 also received 
concomitant medical therapy), and three received no 
treatment. Of the medically treated patients, 25 received 
some combination of the four standard anti-TB drugs 
and eight of these 25 also received adjunctive steroids. Of 
the 19  patients surgically managed, 15 received syringo-
subarachnoid, syringoperitoneal, or syringopleural shunts, 
and six underwent laminectomy. e results showed 
surgery to be more efficacious than sole medical treatment 
as 74% of surgically treated patients reported improvement 
in any symptom versus 45% of medically treated patients. 
About 47% and 37% of surgically treated patients reported 
improvement in motor and sensory function, respectively, 
versus 36% and 9% of their conservatively managed 
counterparts. About 16% of surgical patients complained of 
worsening of any symptoms versus 18% of medically treated 
patients. About 32% of surgically managed patients saw a 
complete or partial resolution of their syrinx compared to 
27% of medically managed patients. ese results should, 
however, be interpreted with caution as none were found to 
reach statistical significance. None of the patients achieved a 
complete recovery back to their usual state of health before 
tuberculous arachnoiditis. A  rather unique observation in 
this study was that at the time of syringomyelia presentation, 
patients managed medically only were significantly more 
likely to have paralysis compared to those managed surgically 
(P < 0.05). It is plausible the caregivers chose to surgically 
intervene or not based on how much benefit each patient 
could potentially get from surgery.[17]

Naito et al. provided a retrospective analysis of the safety 
and efficacy of syringoperitoneal shunting in patients with 
syringomyelia secondary to spinal adhesive arachnoiditis. 
Average functionality (measured using the modified 
McCormick functional schema) was preserved at 4.8 at the 
most recent follow-up visit (compared to 4.7 preoperatively) 
while there was significant improvement in pain (measured 
using the sensory pain scale), which reduced from 2.9 
preoperatively to 2.5 at the most recent follow-up visit. About 
93.3% of patients reviewed showed radiographic improvement 
in their syringomyelia and there were no reported 
recurrences postoperatively. Comparing it to microsurgical 

arachnoidolysis, Naito et al. champion CSF shunt placement 
as a safer treatment option, since arachnoidolysis is both 
more technically demanding and associated with a high risk 
of postoperative neurologic deterioration due to iatrogenic 
meningeal scarring.[22] is opinion is seconded by Morisako 
et al. who also express the importance of MRI diagnosis to 
determine microsurgical arachnoidolysis indication in these 
patients since such interventions are mostly efficacious in 
localized disease.[21,32,33] Klekamp et al. found that while 
83% of patients with a focal arachnoid scar experienced a 
stabilization in their preoperative symptoms after undergoing 
microsurgical arachnoid scar dissection, just 17% of patients 
with extensive multilevel scarring experienced similar 
postoperative stabilization, further adding to the notion 
that patients with localized arachnoid scarring are the best 
candidates for microsurgical arachnoidolysis.[19]

CONCLUSION

e literature concerning management of patients with 
infectious arachnoiditis and concomitant syringomyelia lacks 
consensus on whether surgical management is better than 
conservative management or vice versa and also provides 
different levels of efficacy for each based on the extent and 
severity of the underlying disease. A  number of different 
surgical techniques have also been elucidated with their 
own benefits and drawbacks in individual conditions, they 
were applied in. It would thus be prudent to conclude that 
management of the patient population in question should be 
closely tailored to the individual patients’ needs, taking into 
account their preoperative level of functionality and extent 
of disease. Imaging studies may prove helpful for selecting 
treatment options for these patients.
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