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ABSTRACT

Background: Spinal arachnoid webs (SAW) occur when abnormally thickened bands of arachnoid membranes
commonly located dorsal to the thoracic spine cause blockage of normal cerebrospinal fluid (CSF) flow, resulting
in focal cord compression and myelopathy. The pathognomonic MR finding for SAW is the “positive scalpel sign”
comprised of an enlarged dorsal CSF space with a normal ventral subarachnoid space. The main differential
diagnostic consideration for SAW is idiopathic spinal cord herniation (ISCH); however, for ISCH, MR studies
classically demonstrate ventral displacement of the spinal cord through an anterior dural defect. Here, we describe
a 60-year-old female with an atypical SAW at the T3-T4 level (i.e., the preoperative MR failed to demonstrate the
“positive scalpel sign”). Nevertheless, at surgery, intraoperative ultrasonography confirmed that SAW was present
and was decompressed/marsupialized/removed.

Case Description: A 60-year-old female presented with sensory impairment to both lower extremities. The
thoracic MR images showed an enlarged dorsal CSF space at the T3-T4 level but without the “scalpel sign”
suggesting “interruption” of CSF flow by thickened bands of focal dorsal arachnoidal tissues. Although the initial
preoperative diagnosis was ISCH, intraoperative ultrasound (IOUS) confirmed the presence of a thickened
arachnoid band, confirming the diagnosis of a SAW that was appropriately decompressed/resected.

Conclusion: Correctly, establishing the preoperative diagnosis of a SAW based on MR imaging may sometimes
be difficult as the typical “scalpel sign” may not be present in all patients. Notably, in cases like this one, IOUS may
critically confirm the diagnosis of SAW thus leading to appropriate SAW decompression/removal.
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INTRODUCTION

Spinal arachnoid webs (SAWs), sometimes considered a subset of spinal arachnoid cysts, must be
differentiated from idiopathic spinal cord herniation (ISCH) as causes of myelopathy and dorsal
cord compression/ventral cord migration. SAW is comprised thickened bands of focal dorsal
arachnoidal tissues resulting in focal cord indentation. On both MR/Myelo-CT studies, they
yield the typical “positive scalpel sign” defined by a widened dorsally compressive cerebrospinal
fluid (CSF) collection." Alternatively, on MR imaging, ISCH results in ventral displacement of
the spinal cord through an anterior dural defect. Here, we present a 60-year-old female with
a T3-T4 SAW and show how at surgery utilizing intraoperative ultrasound (IOUS) confirmed
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the diagnosis of a SAW that could then be surgically
decompressed/removed.

CASE PRESENTATION

A 60-year-old female presented with sensory impairment to
both lower extremities of 1-year duration. As the thoracic
MR/Myelo-CT studies, both revealed at the T3-T4 level, a
dorsally widened subarachnoid space resulting in ventral
cord compression/shift the, and an inadequately defined
anterior subarachnoid space. Based on these findings, the
preoperative diagnosis was ISCH, and not a SAW [Figure 1].

Surgery with intraoperative ultrasound (IOUS) confirmed
aT3-T4 SAW

A laminectomy was performed at the T3-4 level. However,
before opening the dura, intraoperative ultrasound (IOUS)
confirmed the presence of thickened dorsal arachnoid bands
consistent with SAW, and no evidence of idiopathic ventral
spinal cord herniation [Figures 2a and b]. On opening the dura,
a SAW characterized by an arachnoid membrane on the dorsal
side of the spinal cord was identified, marsupialized, resected,
and dissected, thus restoring normal CSF flow [Figures 2c-e].
Postoperatively, the patient’s sensory disturbance improved.

DISCUSSION
Differentiating ISCH from SAW

ISCH may sometimes mimic SAW, but is attributed to a deficit
of the inner layer of the dura mater (i.e., with herniation of

the cord through that defect). Key radiological findings for
ISCH include focal distortion/rotation of the spinal cord with
no ventral subarachnoid CSF space (i.e., the MR/Myelo-CT
studies show that the cord is pulled ventrally over a short
segment as seen on MR/Myelo-CT studies) [Figure 3a].

Diagnosing and treating SAW

SAWs are rare and are considered variants of spinal
arachnoid cyst."”) SAWs are caused by dorsally thickened
bands of arachnoid that result in widening of the dorsal
subarachnoid space in the shape of a scalpel (i.e., “Positive
scalpel sign”) and dorsal cord compression, while the ventral
subarachnoid space is preserved [Figure 3b]. Interestingly,
Schultz et al. found that all six patients with SAW all had the
“positive scalpel sign” and preserved ventral subarachnoid
spaces, while the five patients with ISCH had focal dorsal
indentations of the cord with ventral interruption of CSF
flow."!' They commonly block dorsal CSF flow and may
result in syrinx formation.*! Over 90% of the patients with
SAW improve following decompressive laminectomies with
resection/dissection/marsupialization of the arachnoidal
bands.® Notably, IOUS should be applied to confirm the
restoration of normal CSF flow before closing, and some
cases may warrant placement of a shunt or stent.** In the
present case, the MR and Myelo-CT studies led to the wrong
preoperative diagnosis of ISCH [Figure 3c].’) However,
intraoperative ultrasound IOUS confirmed the presence
of a T3-T4 SAW that was then appropriately managed with
resection/dissection/removal resulting in the restoration of
normal CSF flow.[*”]

Figure 1: MRI T2 CISS revealed anterior subarachnoid space of the spinal cord was not clear and relatively focal ventral shifting of the spinal
cord. (a-c) Sagittal image of CT myelography showed ventral CSF space but coronal image of CT myelography showed interruption of ventral
CSF space. (d-f). Abbreviation; CISS: Constructive interference in steady state, CT: Computed tomography, CSF: Cerebrospinal fluid.
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Figure 2: IOUS revealed partition structures over the spinal cord (a and b; arrow) and ventral shifting of the spinal cord. (a and b) After
opening dura, thickened arachnoid membrane was observed in dorsal space of the spinal cord. (c; arrow) The arachnoid band was dissected
and restoration of the space for CSF flow was confirmed. (d and e) Abbreviation; IOUS: Intraoperative ultrasound, CSF: Cerebrospinal fluid.
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Figure 3: Illustration depicting typical findings of idiopathic spinal cord herniation (a), arachnoid web (b) and our case (c). (a) Spinal cord is
deviated anteriorly with spinal cord protrusion through dural defect. The ventral subarachnoid space is not preserved and the dorsal surface
of the spinal cord is deformed in C-shape. (b) Scalpel-sign deformity of the dorsal surface of the spinal cord. The ventral subarachnoid space
is preserved. (c) The dorsal surface of the spinal cord is slightly deformed in C-shape. The ventral subarachnoid space of the spinal cord is not
visible on MRI but is preserved on CT myelogra.

CONCLUSION

Here, we have reported a 60-year-old female who presented
with bilateral sensory impairment to both lower extremities
over a years duration. Despite the preoperative diagnosis
of ISCH based on MR/Myelo CT studies, intraoperative
ultrasound (IOUS) confirmed a SAW at the T3-T4 level.
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