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ABSTRACT: The authors describe a new modified surgical approach to minimize the postoperative recurrence of a syrinx after surgery to treat syringomyelia
associated with spinal adhesive arachnoiditis in two cases. Both patients presented with progressive gait disturbance without any remarkable history, and

spinal magnetic resonance imaging revealed a syrinx and broad irregular disappearance of the subarachnoid space and/or deformity of the cord. We success-

fully performed a partial arachnoid dissection and syrinx-far distal subarachnoid shunt for both cases.
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Background and Importance

Syringomyelia associated with spinal arachnoiditis is com-
monly caused by trauma, infection, and surgery of the spinal
cord. Severe cases with extensive adhesive arachnoiditis are
very difficult to treat.! Several authors have proposed an arach-
noid dissection to resolve the major pathogenic factors respon-
sible for syrinx initiation and propagation: cord tethering and
blockage of the subarachnoid space caused by adhesion.?3
However, surgical outcomes by broad arachnoid dissection
and syrinx-subarachnoid shunts are limited by the risk of
surgical damage to the cord and the postoperative recurrence
of adhesions.* Here, we present two cases that were success-
tully treated with partial arachnoid dissection and a syrinx-
far distal subarachnoid shunt. Patients gave their consent
for the publication of their medical information and images.
A syrinx-far distal subarachnoid shunt, as opposed to a syrinx-
subarachnoidal shunt, indicates that the distal end of the tube
is placed at the region beyond the arachnoiditis.

Clinical Presentation

Case 1. A 52-year-old male patient had presented with
progressive gait disturbance and had recognized losing the
sensation of urination for a few months, without any remark-
able history. In addition, he had no history of spinal epi-
dural anesthesia. He had presented with no other sensory
disturbances and no lower back pain. The Medical Research
Council (MRC) power grade of both his lower limbs was 4
at the time of his hospital visit. Spinal magnetic resonance
imaging (MRI) revealed a syrinx and irregular disappear-
ance of the subarachnoid space extending from the C7 to T7
levels (Fig. 1).

Case 2. A 73-year-old male patient presented with pro-
gressive gait disturbance and numbness in both legs for 7 years,
with no other remarkable history including spinal epidural
anesthesia. He had presented with no other sensory distur-
bances and no lower back pain. The MRC power grade of both
lower limbs was 4 at the time of his hospital visit. Spinal MRI
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Figure 1. Preoperative MR T2-weighted image, demonstrating both
the syrinx and the irregular disappearance of the subarachnoid space
extending from the C7 to T7 levels.

revealed a deformity of the spinal cord, a syrinx at the level of
T12, and the partial disappearance of the subarachnoid space
extending from the T8 to L 1 levels (Fig. 2).

Surgical approach. Because the symptoms were pro-
gressive, laminectomies and partial arachnoid dissections of
the dorsal surface of the cord, from the C7 to T7 (case 1)
or from T8 to L (case 2), were performed along with a syrinx-
far distal subarachnoid shunt (for both cases). We decided
on the range of laminectomy and arachnoid dissection of
the spinal cord to restore the blockage of cerebrospinal fluid
(CSF) flow causing the syrinx. In both the cases, on opening
the dura mater, the arachnoid membrane was found to be
thick and adhered to the dura mater and spinal cord irregu-
larly (Fig. 3). The adhesions were carefully dissected along

the plane between the dura mater and arachnoid membrane

L

Figure 2. Preoperative MR T2-weighted image, demonstrating the
deformity of the cord, the syrinx, and the partial disappearance of the
subarachnoid space extending from the T8 to L 1 levels.

under an operating microscope, and the spinal cord was
released. We avoided manipulating the spinal cord as much
as possible, and dissected only the arachnoid membrane. We
were able to confirm this without retraction of the spinal
cord. The adhesion was recognized to be nearly circumfer-
ential. We performed the dissection only on the dorsal sur-
face of the cord to avoid retraction of the spinal cord. Shunt
placement was performed between the syrinx and the far
distal subarachnoid space without arachnoiditis to avoid the
possibility of obstruction (Figs. 4-6). We took 6 hours in
case 1, and 7 hours in case 2, for the surgery. In both the
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Figure 3. Intraoperative view. There are many arachnoid adhesions to
the spinal cord and yellowish connective tissues in the subarachnoid
space.

cases, we could see the syrinx through the pia mater at the
posterior median sulcus, so we cut the pia mater and placed
a 6-cm shunt tube for syringomyelia (Create Medic Co.,
Ltd., Yokohama, Japan). Because of arachnoid dissection-
related CSF leakage, syrinx pressure was unremarkable, and
was thus not recorded. We did, however, note a spout of
CSF at the arachnoid dissection, particularly at the proximal
region of the syrinx.

Postoperatively, we identified transient motor dysfunc-
tion of MRC grade 3 in both lower limbs of both patients;
this resolved to preoperative levels in a few days. Both patients
underwent 4 weeks of rehabilitation following the surgery.
The gait disturbance had gradually improved at a 1-year post-
operative follow-up. An MRI taken at this follow-up revealed
a large pseudomeningocele without symptoms in case 1

(see Fig. 4b).

Figure 4. MRI in case 1. Preoperative (A) and postoperative (B)
T2-weighted images demonstrating shrinkage of the syrinx. Note also the
development of a large pseudomeningocele (in image B) 1 year after the
surgery.

Figure 5. MR images in case 2. Preoperative (A) and postoperative (B)
T2-weighted images demonstrating shrinkage of the syrinx 1 year after
the surgery.

Discussion

The association between spinal arachnoiditis and syringomyelia
was first reported by Vulpian in 1861 and by Charcot and
Joffroy in 1869. Some authors believed that the occlusion
of blood vessels supplying the spinal cord by the arachnoid
scarring was the underlying pathophysiological process for
intramedullary cavitation.® Williams implicated craniospinal

Figure 6. Postoperative CT showing the proximal tip of the shunt tube (A)
and the distal tip of the tube (B).
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Figure 7. Intraoperative view. The syrinx was recognized through the pia
mater and the shunt tube was inserted into the syrinx after cutting the pia
mater.

pressure dissociation, secondary to obstruction of the
subarachnoid space, as the factor responsible for cyst forma-
tion and extension.® In 2004, Chang and Nakagawa’ went
on to explain that blockage of the spinal subarachnoid CSF
pathway produces a relative increase of the pressure inside the
spinal cord, distal to the blockage point. Repetitive formation
of this pressure gradient then induces CSF leakage into the
spinal parenchyma, leading to the formation of syringomyelia.
Milhorat considered this type of syringomyelia to be of the
non-communicating type, because no connection between the
cyst and the fourth ventricle could be demonstrated.?

The surgical treatment of syringomyelia associated with
spinal adhesive arachnoiditis has been directed toward the
drainage of the syrinx by myelotomy, or by shunting, with
good short-term results.>’ However, recent studies have
revealed an unsatisfactory long-term prognosis with high rates
of syrinx recurrence.!”

Hence, several approaches for arachnoid dissection and
decompression of the subarachnoid space have been reported.?
However, surgery to restore the free flow of CSF sometimes
proves unsuccessful. On other occasions, adhesive arach-
noiditis may be too extensive for any realistic attempts to be
made. At times, it is also impossible to identify a focal point
of obstruction to the CSF flow. Thus, when normal CSF cir-
culation cannot be re-established, direct drainage of syringo-
myelia cavities, using syringo-subarachnoid, syringo-pleural,
and syringo-peritoneal shunts with arachnoid dissection is a
well-defined and accepted treatment modality.!>!2 There is a
possibility of closure of the shunt tube in the case of syringo-
subarachnoid shunts around the arachnoiditis, and broad
arachnoid dissection has the risk of surgical damage to the
cord.»13

Here, we reported two cases of syringomyelia associ-
ated with spinally adhesive arachnoiditis treated with a par-
tial arachnoid dissection and syrinx-far distal subarachnoid

shunt. The arachnoid dissection was based on the nature of the
pathology, and we added the syrinx-far distal subarachnoid
shunt. We placed the distal end of the shunt at the syrinx-far
distal subarachnoid space, without arachnoiditis, to avoid
shunt obstruction as much as possible.

We have followed up these patients after 1 year following
surgery. There is a possibility of re-adhesion of the arach-
noid by the surgeries. Because this surgical procedure has the
potential for risk of infection, CSF leakage, shunt obstruction,
and other complications, we have to consider surgery for this
condition carefully.

Conclusion

Based on the pathology of syringomyelia associated with spi-
nally adhesive arachnoiditis, a partial arachnoid dissection of
the cord and a syrinx-far distal subarachnoid shunt might be
a good approach.
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