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INTRODUCTION

Spinal extradural arachnoid cysts (SEACs)
are rare lesions that result from the
transdural protrusion/herniation of the
arachnoid membrane into the spinal
epidural space through a dural defect.
The expansion of the cyst in the
extradural space can cause erosion of the
bony structures and may result in the
(symptomatic) compression of the neural
structures (i.e., the spinal cord/cauda
equina and/or spinal nerve roots). In this
article, we report a unique case of a
verified symptomatic thoracic nerve root
herniation into an extradural arachnoid
cyst through a lateral thoracic dural
defect. The significance of the clinical
diagnosis, proper imaging studies, and

BACKGROUND: Spinal extradural arachnoid cysts (SEACs) are relatively rare
and usually asymptomatic. They preferentially are situated in the thoracic
extradural space and almost always dorsal. SEACs may present with back pain
and/or cord compression symptoms. Needle aspiration, needle fenestration, or
open surgical resection/fenestration have been reported as treatment
modalities.

CASE DESCRIPTION: We present a 35-year-old woman who complained of
radiating pain from the right lower thoracic region of her back toward the right
inguinal region, which was aggravated upon defecation and straining. Magnetic
resonance imaging (MRI) revealed an extradural cyst located laterally at T11—
T12 level on the right, with a nerve root herniation. During a T11—-T12 hemi-
laminectomy, on resection of the cyst wall, a nerve root was noted to be her-
niating into the cyst cavity through a dural defect. The nerve root was released
and repositioned intradurally, followed by direct suture of the dural tear. His-
tologic findings of the cyst wall confirmed an arachnoid cyst. Postoperative
course was uneventful without complications. Postoperative MRI confirmed a
complete resection of the cyst. Five years after surgery, the patient is asymp-
tomatic with complete recovery.

CONCLUSIONS: Thoracic SEACs can present with radiating pain due to a
transdural herniation of a thoracic nerve root into the cyst, potentially due to a
mechanism of intermittent pressure gradients between the intradural and
extradural spaces. MRI can prove beneficial in visualizing the nerve prolapsing
into the cyst. Open resection of the cyst wall, reduction of the nerve root her-
niation, and subsequent direct closure of the dural tear led to complete recovery.

the surgical management are discussed,
and we give a brief review of the cases
reported in  the literature  with
radiculopathy/limb pain due to a SEAC.

CASE REPORT

A previously healthy 35-year-old woman
presented with complaints of intermitting
excruciating pain radiating from the right
lower thoracic part of her back toward the
right inguinal region. This pain was
aggravated during defecation and stren-
uous activities. She had an unremarkable
medical history and denied any past
vehicular accident or fall. One year before
admission, her complaints had started
with a shooting pain in both feet. This
progressed to pain that concentrated over

her right lower leg approximately 6
months before admission. Also, she
mentioned a subjective weakness in both
legs, but neurologic examination was
normal and sphincter functions were un-
affected. Initial evaluation resulted in a
suspicion of hip dysfunction and a referral
was made to orthopedic surgery. However,
no hip abnormalities were noted on this
evaluation. Additional consultation with
vascular surgery resulted in bilateral
sclerotherapy for varicosis in both legs
without resolution of any symptoms
related to the chief complaint.

Although an initial magnetic resonance
imaging (MRI) assessment performed in a
different hospital revealed a thoracic cyst,
it was considered insignificant. Nonethe-
less, as part of a second neurologic
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Figure 1. Preoperative findings. Magnetic resonance imaging T2-weighted images in the (A) sagittal
and (B) axial plane, revealing an extradural arachnoid cyst extending from T11 to T12.

evaluation for persisting complaints of leg
and groin pain on the right side and in the
absence of any objective neurologic sign or
symptom, MRI of the spine was per-
formed. This revealed a widening of the
neuroforamen by a cystic structure at the
Trr—Tr2 level on the right side
(Figure 1A). Inside of the cyst, as visible
on axial T2-weighted image, the looping
of a part of a thoracic nerve root was
evident (Figure 1B).

Based on the combination of intermit-
ting radiating pain in the right groin and
the peculiar nerve root looping observed
on MRI, the transdural herniation of a
lower thoracic nerve root into an extra-
dural arachnoid cyst at Tiz—T12 on the
right side was suspected. A right-sided
Tri—T12 hemilaminectomy with surgical

There was a small defect in the dura mater
with a herniation of a loop of a thoracic
nerve root (Figure 2A). This defect was
then widened to bring the nerve root
back inside the dural sac. A schematic
representation of the herniated nerve
root into the extradural arachnoid cyst is
shown in Figure 2B. Subsequently, the
dural defect was closed in a watertight
fashion, and the cyst wall was resected
completely. Histopathologic investigation
confirmed the presence of a single layer
of arachnoid cells lining collagenous
tissue, which was consistent with an
arachnoid cyst. Postoperative course was
uneventful. The patient made a good
recovery with complete relief of all
symptoms. Complete resection of the
cystic lesion was confirmed on MRI at 6

exploration was performed, revealing a weeks postsurgery (Figure 3).
posterolateral extradural arachnoid cyst. Furthermore, at 5 years, the
Spinal cord
Dura mater

Arachnoid mater

Figure 2. (A) Intraoperative findings with the herniation of nerve root (arrowhead) through the dura
defect and (B) schematic drawing of the morphology. *Dural defect.

postoperative course was uneventful
without any complications, pain well
controlled, and no gross neurologic
deficits noted.

DISCUSSION

SEACs are rare arising as a diverticulum of
the arachnoid prolapsing into the epidural
space through a small defect of the dura
mater.”> In most instances, the SEAC is
located in the posterior or posterolateral
region of the dural sac and only occa-
sionally anterior or anterolateral.* The
cause of the dural defect is unclear, but
both a congenital and a traumatic tear
have been  suggested.”  Abnormal
development of arachnoid granulations,
which typically are present on the dural
sheath of spinal nerve roots, has also
been mentioned.® The exact mechanism
that leads to the development of a SEAC
is speculative. The pulsatile ejection of
cerebrospinal fluid resulting in extradural
expansion of the extruded arachnoid
membrane or arachnoid diverticulum has
been suggested.”® In case of a leak in
the arachnoid, the arachnoid membrane
might serve as a valve, preventing or
hindering the cerebrospinal fluid to flow
back intradurally. As a result, a gradual
expansion of the arachnoid pouch occurs
due to pressure-related erosion of the
bony structures, resulting in the develop-
ment of a cavity/bone defect in the
spine.”"’

Clinical symptoms may vary and depend
on the size and location of the cyst.
Compression symptoms of nerve roots,
spinal cord, and/or cauda equina may
occur.”™ Our search of the literature
revealed only 14 cases that clinically pre-
sented with radicular and/or limb pain as a
major complaint. Patient characteristics
are listed in Table 1. Although all patients
complained of radiating pain, in only one
case was the compromise of a nerve root
into the arachnoid cyst confirmed during
surgery.” This included the identification
of the Lr root herniating into the
arachnoid cyst.”

Our present report is the first to present
with a thoracic nerve root herniating into
an extradural arachnoid cyst, visualized on
the preoperative MRI and confirmed dur-
ing surgical exploration. Like the case by
Sangala et al.,” our patient suffered
exacerbation of radicular pains during
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Figure 3. Postoperative findings. Magnetic resonance imaging T2-weighted images in the (A) sagittal
and (B) axial plane, confirming complete cyst excision.

straining and exertion, which suggests a

mechanism of intermittent pressure
gradients  between  intradural and
extradural spaces. This resulted in
herniation or prolapse of the nerve root
through the dural defect into the
extradural arachnoid cyst, causing

irradiating pain. Imaging tools such as
MRI and computed tomography (CT)
provide significant information related to
cyst location, size, and its relationship to

adjacent tissues, which in combination
with myelography can help to identify
the site of communication between the
cyst and thecal sac, although this
communication may not be evident in all
SEAC cases. Oh et al.® performed MRI,
MRI  myelography, CT, and CT
myelography, whereas Tokmak et al.*
reported only MRI T1- and T2-weighted
sequences. In a series of 14 patients by
Oh et al.,® preoperative imaging revealed

the connection site between cyst and
subarachnoid space in 8. During surgery,
in all except one patient, a dural defect
was found and repaired.” Interestingly,
Tokmak et al.* did not mention any
preoperative  identification of  the
connection with imaging techniques, but
during surgical exploration such a
connection was identified (and closed) in
7 of 10 cases. Sangala et al.” used CT
myelography and intrathecal enhanced
CT to localize the communication site.

We did not perform any additional im-
aging technique except MRI because of
the fact that the T2-weighted imaging
already suggested the herniation of a nerve
root into the extradural arachnoid cyst. As
a noninvasive alternative for CT myelog-
raphy, techniques such as kinematic and
cine-MRI are advocated, to visualize the
movement of fluid and the direction of
flow, to detect the site of the (supposed)
dural defect,”” and Miyamoto et al.™®
demonstrated  the  usefulness  of
preoperative MRI myelography for this
purpose.

Although several surgical procedures
have been proposed for the treatment of
SEACs, complete resection of the cyst us-
ing a (hemi)laminectomy or laminoplasty
approach along with closure of the dural

Table 1. Summary of Case Reports About Thoracic and Lumbar Extradural Arachnoid Cysts Presenting with Radicular Signs/Symptoms‘

Study Age, years, Sex Level Signs and Symptoms Surgery Root Herniation Imaging Studies
Sangala et al., 2009 18, F T12—L1  Leg/back pain, L1 sensory and motor deficit Dura repair L1 MRI, CTm
Oh et al., 20128 46, F =13 Leg/back pain, paraparesis Cyst excision, dura repair No MRI, MRIm, CTm
26, F T10—-L1 Leg/back pain, monoparesis Cyst excision, dura repair No MRI, MRIm, CTm
49, M T11—L2 Leg/back pain, paraparesis Cyst excision, dura repair No MRI, MRIm, CTm
25, M T11—L2 Leg/back pain, L2/L3 sensory deficit Cyst excision, dura repair No MRI, MRIm, CTm
44, F T12—11 Leg/back pain, L2/L3 sensory deficit Cyst excision, dura repair No MRI, MRIm, CTm
61, F T12—12 Leg pain, paraparesis Cyst excision, dura repair No MRI, MRIm, CTm
14, M T10—L2 Leg pain, paraparesis Cyst excision, dura repair No MRI, MRIm, CTm
2, [F T1M1-T12 Leg/back pain, L4/L5 sensory deficit Cyst excision No MRI, MRIm, CTm
Tokmak et al., 2015" 18, F T5—T6 Radicular/back pain Cyst resection No MRI
52, M T12—-L1 Radicular pain Partial cyst resection No MRI
60, M T7-T10 Radicular pain, paraparesis Partial cyst resection No MRI
63, M 19 Radicular/back pain, paraparesis Cyst resection No MRI
67, F T7-T1 Radicular/back pain, paraparesis Cyst resection No MRI
Present case, 2017 35 F T11-T12 Radicular/back pain Cyst resection, dura repair T MRI
F, female; T, thoracic; L, lumbar; MRI, magnetic resonance imaging; CTm, computed tomographic myelography; MRIm, magnetic resonance imaging myelography; M, male.
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defect is considered as the standard
treatment.””"’ Recently, the “twist tech-
nique” as an alternative approach to the
conventional repair procedure was pro-
posed by Lee et al.”® Until now, only 2
cases with nerve root herniation into a
SEAC have been reported. It seems that
such a coincidence is exceptional in
SEAC. The presence of radicular pain/
limb pain as a dominant clinical
symptom does not necessarily go
together with nerve root herniation. In
contrast, as is shown by Sangala et al.,”
preoperative  imaging  studies  are
unreliable to rule out such a condition
before surgery. In that perspective,
twisting of the wall without a thorough
inspection of interior of the cyst would
be hazardous and potentially harmful for
a nerve root that is herniating into the
cyst. Thorough exploration of the inner
part of the arachnoid cyst seems to be
the safest approach, followed by
resection of the excess of the wall of the
cyst, repositioning of the nerve root (if
needed), and closure of the dural tear.

CONCLUSIONS

Transdural herniation of thoracic spinal
nerve root into an arachnoid cyst can
present as a radiculopathy, unlike those
cases in which spinal cord and/or adjacent
nerve root compression resulted due to a
progressive cyst expansion. The nerve root
herniation into the SEAC likely results
from a mechanism of intermittent pres-
sure gradients between the intradural and
extradural compartments, which explains
the typical presentation in current case.
This is of surgical relevance, as it calls for
thorough exploration of the cystic con-
tents and direct closure of the dural tear

instead of twisting the arachnoid sac at its
communicating stalk, as was proposed in
a recent report. Consequently, this
twisting leads to a risk of unintentional
strangulation in those cases in which an
unidentified nerve root is herniating in to
the SEAC.
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