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BACKGROUND The authors report the first case of thoracic interdural spinal cysts presenting as radiculopathy attributed to overdrainage-
related cervical venous plexus enlargement. This case emphasizes the importance of considering interdural spinal cysts and cerebrospinal fluid

overdrainage in the differential diagnosis of radiculopathy.

OBSERVATIONS A 37-year-old male patient with a history of orthostatic headache presented with bilateral deltoid muscle atrophy consistent
with C5 radiculopathy. Postcontrast magnetic resonance imaging (MRI) revealed cervical epidural venous plexus enlargement and nerve root
compression. Thoracic MRI showed an interdural cyst extending from C7 to T11. In addition, a small defect in the inner layer of the dura, which
connects the subarachnoid space to the cyst at the T10 level, was detected on thin-slice MRI. Surgery was performed to close the dural defect,
with endoscopic assistance facilitating definitive treatment. Postoperative MRI confirmed the resolution of the spinal cyst and epidural venous

enlargement. Furthermore, the patient's symptoms improved.

LESSONS Evaluating the cervical spinal pathology is the common approach for cervical radiculopathy. However, in the authors’ case, the
presence of thoracic lesions could have been an underlying cause. Hence, identifying this unique clinical presentation can raise awareness among
neurosurgeons and lead to better patient outcomes by addressing the underlying pathology in a timely manner.

https://thejns.org/doi/abs/10.3171/CASE24533
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Spinal meningeal cysts are typically classified into the epidural and
intradural types."? However, several reports have revealed another rare
type of cyst located in the interdural space.>® Thin-slice magnetic res-
onance imaging (MRI) can identify fistulous communications between
the subarachnoid space and the interdural cyst." Cerebrospinal fluid
(CSF) leaks through dural tears into the interdural cyst. CSF drain-
age can cause symptoms consistent with intracranial hypotension.®#0
Furthermore, Sato et al. revealed that hemorrhage from bridging veins
between the dural layers causes superficial hemosiderosis.®

Herein, we report a unique case of a thoracic interdural cyst
causing cervical epidural venous enlargement and radiculopathy.
A dural tear was detected at the T10 level, and direct surgery was
performed to close the tear. Postoperatively, the epidural venous

ABBREVIATIONS CSF =cerebrospinal fluid; MRI=magnetic resonance imaging.
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enlargement immediately resolved, and cervical radiculopathy sig-
nificantly improved. This case report underscores the importance of
considering thoracic interdural cysts in the differential diagnosis of cer-
vical radiculopathy. It is important to be aware of this rare pathology
to provide a definite diagnosis and well-planned surgical management
for patients.

Illustrative Case

History and Examination

A 37-year-old male patient who presented with bilateral upper-limb
weakness was referred to our institution. The patient exhibited del-
toid muscle atrophy and weakness (Fig. 1). T1-weighted MRI showed
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FIG. 1. Clinical presentation of the patient showing atrophy (arrows) of bilateral deltoid muscles. Images from the left (A), front (B), right (C),

and back (D).

enlargement of the epidural venous plexus in the cervical region
and compression of the bilateral C5 nerve roots (Fig. 2). Contrast-
enhanced computed tomography scanning did not reveal any spi-
nal vascular malformations. Importantly, thoracic MRI detected fluid

FIG. 2. Preoperative cervical MRI. Sagittal T2-weighted MRI
demonstrating an interdural cyst, starting from C2 and extending to the
thoracic level (arrows, A). Note that no lesions were compressing the
spinal cord. Sagittal postcontrast T1-weighted MRI demonstrating
enhancement of the epidural venous plexus in the cervical region
(arrow, B). Postcontrast axial T1-weighted MRI demonstrating
enhancement of the epidural venous plexus at the C2 (arrows, C) and
C4-5 (D) levels. Note the compression of the C5 nerve roots
(arrowheads, D).
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accumulation ventral to the spinal cord (Fig. 3). T2-weighted 3T MRI
showed a suspicious fistula on the inner layer of the dura at the T10
level. The CSF drainage through this dural fistula might represent the

FIG. 3. Preoperative thoracic MRI. Conventional sagittal T2-weighted
MRI demonstrating extension of the interdural cyst to the L1 level (arrows,
A). Sagittal (B) and axial (C) heavily T2-weighted MR indicating a
dural defect in the left ventral dura at the T10-11 level (arrows).



FIG. 4. Intraoperative findings after T10 and T11 laminectomy. A: Microscopic view
showing the application of an angled endoscope next to the spinal cord at the T10
level to provide the view ventral to the spinal cord. B: Endoscopic view demonstrat-
ing a dural defect (arrow), as indicated by preoperative MRI. The outer dural
membrane was confirmed through the defect, which confirmed the diagnosis of the
interdural cyst. C: Microscopic view demonstrating that the dural defect is sutured
and closed.

underlying pathology. Thus, to close this drainage route, direct surgery
was planned.

Operation

The patient was placed prone. A T10 and T11 laminectomy was
performed, and the dura was opened. Using an angled endoscope,
the dural fistula was found ventral to the spinal cord, as shown on
preoperative MRI. Furthermore, endoscopy provided a view via the
defect, which confirmed the diagnosis of an interdural cyst. The fistula
was successfully closed (Fig. 4).

Postoperative Course

One week after the surgery, postoperative MRI confirmed that the
epidural enlargement had disappeared and that the size of the fluid-
filled interdural cavity had decreased. Physical examination confirmed
that deltoid muscle weakness had significantly improved. During the
follow-up period, the patient showed a gradual improvement in his
symptoms. Recurrence of the interdural spinal cyst or epidural venous
enlargement was not observed on MRI performed 22 months after the

surgery (Fig. 5).

Informed Consent
The necessary informed consent was obtained in this study.

Discussion

Observations

Herein, we report the case of an interdural spinal cyst in a patient
who exhibited atrophy of the bilateral deltoid muscles. Imaging con-
firmed a dural fistula at the T10 level, which was the primary pathology.
Our case exemplified CSF overdrainage via a fistula into an interdural
cyst, which caused radiculopathy attributed to epidural venous plexus
enlargement.

Classification of the Spinal Cyst

The interdural spinal cyst can be classified as a novel type of spi-
nal meningeal cyst. The conventional classifications were as follows:
type |, extradural cyst without spinal nerve root fibers; type Il, extra-
dural cyst with spinal nerve root fibers; and type Ill, intradural cyst.2
According to the classification described by Kawasaki et al., the cystin
the current case was consistent with interdural meningeal cysts com-
municating with the arachnoid space via a fistula (type IIA)." In addition
to this case report, other studies have reported interdural cysts accom-
panied by a hole in the dura mater, which allows communication with
the arachnoid space and cyst."*47*

Pathogenesis and Etiology

Dural defects typically arise spontaneously. The defects can be
associated with trauma, degenerative disc disease, osteophytes, or
connective tissue disorders."-'* However, in most cases, the cause of
the dural tear remains unknown.

If CSF drains into an interdural cyst, the thin-walled venous system
initiates the first compensatory response, resulting in engorgement
of the spinal epidural venous plexuses.' This mechanism resembles
the pathophysiology of Miyazaki syndrome, which is associated with
overdrainage caused by the valveless ventriculoperitoneal shunt.”
In Miyazaki syndrome, the cervical epidural venous enlargement
can potentially compress the spinal cord and/or nerve roots, causing
myelopathy and/or radiculopathy, respectively.'>""

Patients with interdural cysts of the spinal cord, characterized by
dural defects, can develop CSF leakage and can typically present with
acute and chronic symptoms. This condition can initially result in a per-
sistently decreased intracranial pressure, leading to symptoms of low
cranial pressure such as postural headache. Importantly, our patient
also recalled remote episodes of postural headache that had occurred
several years earlier. Thereafter, a mild degree of dural collapse in
response to the depletion of CSF volume can occur, compensated for
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FIG. 5. MRI 22 months after the operation. Sagittal T2-weighted MRI
(A) showing no fluid accumulation ventral to the thoracic spinal cord.
Postcontrast T1-weighted sagittal (B) and axial (C) MRI demon-
strating the disappearance of venous enlargement in the cervical
spine. Compression of the cervical nerve roots was completely
resolved (arrowheads).

by engorgement of the epidural venous plexus.'® Ultimately, based on
the spinal region involved, engorgement of the epidural venous plexus
will lead to further complications such as compressive myelopathy.

Although this pathophysiology has been widely accepted, not all
patients will exhibit this clinical course. In cases involving a dural tear
and interdural cysts, the predisposing factors causing epidural venous
enlargement remain to be elucidated.
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Diagnosis

In this case, the cause of radiculopathy was challenging to iden-
tify. Epidural venous dilation is a rare etiology of radiculopathy, and
vascular lesions within the epidural space are frequently overlooked
or misdiagnosed.' Intervertebral disc herniation is the most common
cause of radiculopathy, followed by hematoma, tumor, and abscess."
Based on this case report, although rare, epidural venous dilation can
be a different etiology that should be considered in the differential
diagnosis.

The initial clinical symptoms can appear in the cervical region.
However, imaging of the whole spinal region is essential. Furthermore,
it is important to detect any fistulas causing CSF leakage in the lower
regions.

After detecting the interdural cyst and fluid accumulation consistent
with CSF overdrainage on spinal MRI, the next challenge was locating
the dural tear.™ T2-weighted MRI, which provides high-resolution soft
tissue images, is excellent for visualizing various cranial and spinal
cord lesions and is useful for detecting spinal lesions that might be
missed on routine spin-echo sequences.' This method facilitated the
detection of CSF dural defects. Hence, it played an essential role in
detecting dural defects in the current case.

Management

To close the fistula,®?? single-stage repair is the preferred treat-
ment option, as it is associated with optimal long-term clinical
outcomes.?? However, the failure rate of direct suture is high at
5%—-9%.25 Endoscopy has evolved as a useful adjunct in spinal sur-
gery.®? Based on previous studies, endoscopic techniques are help-
ful in identifying dural defects, with three patients showing a dural hole
ventral to the spinal cord.3* Overall, endoscopy is minimally invasive,
and it prevents complications. Thus, it is associated with a lower level
of postoperative pain and a shorter hospital stay.?®

In the current case, MRI successfully confirmed the resolution of
the fluid-filled cavity after endoscope-assisted micro-neurosurgery.
Postoperative decrease in the size of the epidural venous plexus and
improved neurological symptoms associated with cervical radiculopa-
thy indicated the disappearance of the interdural cyst. The patient had
positive outcomes after comprehensive preoperative examination and
well-planned surgery.

Lessons

This case report highlights the importance of recognizing interdu-
ral spinal cysts, which are a rare cause of cervical epidural venous
enlargement and radiculopathy. Advanced imaging, particularly
T2-weighted MR, is essential for obtaining an accurate diagnosis and
facilitating surgical planning. The successful resolution of symptoms
after endoscope-assisted surgery emphasizes the efficacy of surgical
intervention. Increased knowledge about this condition can lead to an
appropriate diagnosis and management, thereby resulting in improved
patient outcomes.
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