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A review of spinal arachnoid cysts

B ABSTRACT

The symptoms of spinal arachnoid cysts are variable
and nonspecific, so they are commonly misdiagnosed.

Often the cysts are discovered incidentally on magnetic
resonance imaging (MRI). If they cause no symptoms, no
treatment is warranted regardless of the size of the cyst.
Cysts that cause symptoms from mechanical compression

of the spinal cord are best evaluated with MRI and
surgically excised if possible.

B KEY POINTS

Spinal arachnoid cysts can occur at any age and at any

spinal level.

Symptoms vary widely but typically include waxing and

waning pain and spastic or flaccid paraparesis.

Most spinal arachnoid cysts are asymptomatic when
diagnosed and are discovered incidentally on MRI or
myelography.

MRI and computed tomography help characterize spinal

arachnoid cysts and differentiate them from abscesses
and tumors.

Symptomatic cysts should be surgically resected. If

complete resection is impossible, fenestration of the cyst

wall, drainage, or shunting may relieve symptoms.

An asymptomatic spinal arachnoid cyst should be
followed annually with serial imaging.
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ANY PATIENTS with spinal arachnoid cysts
complain of symptoms suggesting spinal
cord compression, and are often initially evalu-
ated by their primary physicians. However,
these cysts are often discovered incidentally.
This article discusses how to manage
spinal arachnoid cysts, whether found inci-
dentally or during an evaluation for symptoms
of spinal cord compression.

I PRESENTATIONS CAN VARY WIDELY

A patient with a clinically relevant spinal
arachnoid cyst is most likely to be a boy in his
teens, but these cysts can occur in either sex
and have been reported in patients as young as
a few months and as old as nearly 80 years.1-6

In their typical presentation, spinal arach-
noid cysts cause progressive signs and symp-
toms suggesting spinal cord compression. But
because a cyst can occur at any spinal level
and in a patient of any age, no one clinical
presentation is pathognomonic, and the clini-
cal sequelae can differ drastically from patient
to patient. Nevertheless, we can make certain
generalizations: a spinal arachnoid cyst that
compresses the spinal cord typically causes
waxing and waning pain and progressive spas-
tic or flaccid paraparesis, which often are
exacerbated by Valsalva maneuvers.1.6 Spinal
arachnoid cysts can also present with symp-
toms suggestive of an isolated radiculopathy.

Less typical presentations include noncar-
diac chest pain, isolated gait difficulty, and
isolated urinary urgency.24

Missed diagnosis is common

Because the symptoms are so variable and
nonspecific, the diagnosis of spinal arachnoid
cysts is often missed. For example, a sacral
extradural arachnoid cyst can cause pain in
the low back and perineal region, which is
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FIGURE 1. A magnetic resonance image
of the spine in a 52-year-old woman.
The cyst (arrow) was an incidental finding.

often relieved by lying flat and aggravated by

arachnoid cysts Valsalva maneuvers.?

are discovered
incidentally on
MRI
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Complicating the picture, spinal arach-
noid cysts can also coexist with other disorders
of the central nervous system. Cases have
been reported of sacral extradural arachnoid
cysts coexisting with lumbar disk prolapse?
and of spinal arachnoid cysts located near a
syrinx (a tube-shaped cavity in the spinal
cord).38 A patient can have more than one
spinal arachnoid cyst, or both a spinal arach-
noid cyst and a concurrent intracranial arach-
noid cyst or a tumor.?

M EXTRADURAL VS INTRADURAL CYSTS

Like other types of spinal meningeal cysts,
spinal arachnoid cysts can be broadly charac-
terized as either extradural or intradural.10

Extradural cysts are extradural outpouch-
ings of arachnoid that are contiguous with the
spinal subarachnoid space via a small dural
defect. They typically occur in the thoracic
spine dorsal to the spinal cord, although they
may be found elsewhere.
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Intradural cysts are outpouchings of
arachnoid that, regardless of size, lie entirely
within the dural space. Intradural arachnoid
cysts are more common than extradural cysts.

Either type of cyst may or may not com-
municate with the subarachnoid space.l-3

Other cystic lesions of the spine exist.
One of the most common is the Tarlov cyst,
which may look similar to a spinal arachnoid
cyst, as both types of cysts are collections of
cerebrospinal fluid. But, unlike typical spinal
arachnoid cysts, Tarlov cysts occur only in the
sacral spine and appear solely within the sacral
root on radiographic imaging.

B HOW DO CYSTS FORM?

How spinal arachnoid cysts start to form is open
to conjecture, and several theories exist.1,27
They are often attributed to congenital defects.
Another possibility is that arachnoid adhesions
develop secondary to inflammation, which may
arise from infection (meningitis), hemorrhage,
or an iatrogenic cause such as injected contrast
media or anesthetics or from the intraoperative
contaminants of fibrin glue.!l Some cysts are
due to trauma from lumbar puncture, anesthet-
ic procedures, or intradural surgery. Other cysts
are idiopathic.

B WHY DO CYSTS ENLARGE?

Several mechanisms have been proposed to
explain why spinal arachnoid cysts enlarge.?
The cells in the cyst wall probably do not
secrete fluid: many spinal arachnoid cyst walls
are composed primarily of simple connective
tissue, and many completely lack an inner
arachnoid lining—the cells that normally
secrete spinal fluid—or have only a sparse lin-
ing.6 A unidirectional “valve” might let fluid
in but not out. Another mechanism is patho-
logic distribution of arachnoid trabeculae,
leading to fluid shifts within the cyst, thereby
causing an increase in size.

Il DIAGNOSIS IS OFTEN INCIDENTAL

Spinal arachnoid cysts are rare, so an algo-
rithm to diagnose them solely on the basis of
common presenting symptoms would be
impractical.
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Most spinal arachnoid cysts are asympto-
matic and are discovered incidentally on mag-
netic resonance imaging (MRI) or myelogra-
phy performed because of neck or back pain,
myelopathy, or radiculopathy (riGure 1).8 Cysts
in the thoracic spine may be discovered dur-
ing MRI evaluation for intra-abdominal dis-
eases, and lumbar cysts may be found during
MRI evaluation for isolated hip pain.

Whenever an arachnoid cyst is discovered,
one must determine whether the cyst—or anoth-
er problem—is actually causing the symptoms. If
treatment is to succeed, the clinical presentation
must correspond to the radiographic findings. For
example, removing a cervical arachnoid cyst is
unlikely to relieve low back pain.

Imaging studies help evaluate pain
from suspected nerve compression
Although most arachnoid cysts are found by
MRI, it is inappropriate to initially order MRI
to evaluate a cyst’s common presenting symp-
toms (eg, back pain, radiculopathy).

Plain radiography should be done first.
Although arachnoid cysts are composed of
fluid and soft tissue, which are not easily
detectable on plain films, subtle and indirect
signs of a chronic, large cyst may be visible.5

MRI is the next step if plain radiographs
do not reveal bony abnormalities that could
explain a patient’s symptoms.

MRI is the most sensitive and specific
study for detecting a spinal arachnoid cyst612
and for assessing the extent of the cyst wall.
Intravenous gadolinium contrast can help dis-
tinguish between cystic tumors, synovial cysts,
and arachnoid cysts. On T1- and T2-weight-
ed images, the signal within a cyst has the
same intensity as cerebrospinal fluid (FiGure 2).

Further studies help characterize the lesion

Diffusion-weighted MRI can help differ-
entiate an epidermoid cyst from an arachnoid
cyst. [t may also help differentiate a cyst from
an abscess or tumor: abscesses have areas of
restricted diffusion, and tumors tend to lack
cerebrospinal fluid signal in their central core.
Diffusion-weighted MRI can also help evalu-
ate spinal cord atrophy and inflammatory
changes.1,6,12 If an arachnoid cyst accompa-
nies a nerve root as it enters the neural fora-
men, this would also appear on MRI.
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FIGURE 2. A magnetic resonance image in
a 32-year-old woman with upper extremity
weakness and spasticity. Note that the cyst
fluid (arrow) has the same signal intensity
as cerebrospinal fluid, appearing bright
white anterior to the spinal cord.

Myelography or computed tomographic
(CT) myelography were used to further char-
acterize the form and structure of spinal arach-
noid cysts discovered on MRI in most report-
ed cases, and most authors advocate these
studies.13:812 Specifically, CT myelography
has been used to look for a communication
between the intraspinal subarachnoid space
and the spinal arachnoid cyst, and it is sensi-
tive in determining whether a communica-
tion exists, although it does not pinpoint the
location of the communication very well.12
CT myelography is also invaluable for imag-
ing the spine of patients who have contraindi-
cations to MRI.

Kinematic MRI (cine-MRI) is now wide-
ly available and can help evaluate for the pres-
ence of communications between the cyst and
the subarachnoid space. Dural defects may be
located by carefully scrutinizing cine-MRI
images for pulsating turbulent flow voids,
facilitating a more focused and minimally
invasive treatment strategy.l3
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Asymptomatic
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treatment
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Surgery is most
likely to
succeed if
symptoms
match findings
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Neo et al!2 used cine-MRI to evaluate and
plan the surgical resection of a giant spinal
extradural arachnoid cyst. MRI helped deter-
mine the initial diagnosis, and a pulsating tur-
bulent flow void was observed by cine-MRI in
the area later confirmed surgically to contain
the communication between the cyst and the
spinal subarachnoid space.

Cine-MRI is not necessary as part of the
initial diagnostic evaluation for spinal arach-
noid cysts. It is of particular value only to the
surgeon, who can request it if needed.

M HISTOPATHOLOGY

With hematoxylin and eosin staining, the
walls of spinal arachnoid cysts are typically
seen as fibrous and lined by meningothelial
cells.

B TREATMENT

Observe asymptomatic cysts
For incidentally discovered spinal arachnoid
cysts that cause no symptoms—ie, most of
them—surgery is not recommended. No cor-
relation exists between the size of a cyst and
the need for treatment. Yearly imaging should
be done to detect any new abnormality and
determine whether the cyst is truly benign.

If symptoms arise, reevaluation of the cyst
with MRI should be immediately undertaken.

Remove symptomatic cyst if possible
For a patient with symptoms, treatment offers
an excellent chance of neurologic recovery.

Aspiration of the cyst is not routinely
advised. Although aspiration may intuitively
seem like the best initial approach to manage-
ment, it only temporarily improves symptoms.
However, percutaneous aspiration under fluo-
roscopic guidance may be appropriate for
determining whether a cyst is causing a
patient’s symptoms and thereby predicting
whether surgery can help. Surgery should be
undertaken only after careful consideration, as
postoperative complications, though uncom-
mon, may be very troublesome for both the
patient and the surgeon.

Complete resection is ideal treatment.
The standard treatment of an isolated spinal
arachnoid cyst is complete surgical removal of
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the cyst.! Surgery typically results in excellent
outcomes in terms of resolution of symptoms,
and is effective across a large range of cyst
sizes.

Drain cysts that cannot be resected.
Unfortunately, not all isolated spinal arach-
noid cysts can be fully resected, owing to their
location or to intraoperative findings such as
extensive adhesion of a cyst to the spinal cord.
In such cases, fenestration of the cyst wall,
percutaneous drainage, or shunting the cyst
into the peritoneal cavity may relieve symp-
toms.1-3,6

Minimally invasive surgical techniques
have also met with some success. Neo et all2
reported that they successfully treated a giant
spinal extradural arachnoid cyst by selectively
closing the dural defect with clips. Cine-MRI
was used to pinpoint the communication,
allowing for a focused, limited surgical
approach requiring only fenestration. The
dural surface of the cyst was examined with an
operating microscope.

Endoscopic approaches have also been
used to treat sacral extradural arachnoid cysts.”

B SOME CASES ARE MORE COMPLEX

Managing spinal arachnoid cysts becomes
more complex as cysts become more intricate
in morphology and if multiple cysts exist
across different vertebral levels. Surgical plan-
ning and intraoperative monitoring are also
complicated if a spinal arachnoid cyst co-
exists with another central nervous system
problem.

Cases have been reported of patients with
coexisting spinal arachnoid cysts and lumbar
disk herniation; in many, the latter problem
was considered to be the cause of symptoms.”

Holly and Batzdorf3 described patients
with both intradural arachnoid cysts and
syringomyelia. Cysts were resected with the
aid of an operating microscope, and intraoper-
ative ultrasonography confirmed that normal
pulsation of the subarachnoid cerebrospinal
fluid had returned after resection. The syrinx
cavities were not surgically manipulated, yet
MRI taken 3 months after surgery revealed
that they had significantly diminished in each
case.

The best predictor of recovery in patients
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who undergo surgery for spinal arachnoid cysts
is if the clinical presentation correlates with
the defect.1,7 Usually the postsurgical progno-
sis is good, with significant to full neurologic
recovery in patients with all cyst types and
clinical presentations.
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