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Abstract

Background: Arachnoid web of the spine is a not so common lesion of the spinal cord. It is a band-like arachnoid
tissue in the intradural extramedullary compartment that extends to the surface of the spinal cord, with a tendency
to occur in the upper dorsal spine causing focal dorsal indentation of the cord that has been coined the ‘scalpel sign’
Patients usually present with progressive weakening and numbing of bilateral lower limb.

Case presentation: A 58-year-old man presented with difficulty in walking and weakness of right leg for 1 year,
aggravated over the previous 2 months. There was no history of trauma or fever. Magnetic resonance imaging (MRI)
of the dorsal spine was done which revealed a small syrinx within the cord at D4 vertebral level on right side. There
was sharp dorsal indentation of the spinal cord and widening of the arachnoid space below this level. This appear-
ance was similar to a surgical scalpel. The anterior subarachnoid space was preserved. On post-contrast images,

no parenchymal or meningeal enhancement was detected. The patient was taken up for surgery as the symptoms
further progressed. Laminectomy was done from D3 to D7 under general anesthesia, with release of arachnoid web
and adhesions. Histology of the resected specimen revealed epithelial cells and fibrous tissue. No inflammatory or
neoplastic cells were observed.

Conclusions: Thoracic arachnoid web is a rare entity, which if not treated can have devastating effects on a patient’s
neurological function. Careful evaluation of radiological findings is important to avoid delay in diagnosis. Surgery is

the only curative treatment and is known to have a favorable outcome.
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Background
Arachnoid web of the spine is an intradural extramed-
ullary band of arachnoid tissue that extends to the sur-
face of the spinal cord, with a tendency to occur in the
upper dorsal spine focally indenting the dorsal surface of
the cord that has been coined the ‘scalpel sign’[1]. It is an
uncommon entity with only 63 reports in the literature
till July 2021 [2].

The main presenting features are progressive bilateral
lower limb weakness and numbness with long standing
walking difficulties without any confirmatory diagnosis.
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Physicians need to have a high level of suspicion for this
entity after exclusion of more common etiologies of these
symptoms such as degenerative diseases or tumors.

The exact cause of arachnoid webs is still not certain.
There are several theories put forth, like forceful flow of
CSF that results in arachnoid herniating into a congenital
dural defect and posttraumatic, postinfectious, and post-
operative etiologies [3, 4]. These webs are also thought to
be a variant of arachnoid cysts or remnants of arachnoid
cysts that have collapsed [5] Although there are many
theories, yet it is currently not known how non-traumatic
arachnoid webs are formed, and the possibility of them
being idiopathic or congenital is being considered [3].

This thickened membrane is thought to block
the movement of CSF in the longitudinal direction,
which may result in progressive alteration of the
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cerebrospinal fluid flow dynamics and ultimately lead
to formation of syrinx [1, 5]. The location of the syrinx
varies relative to the arachnoid web, and may be caudal
or, more commonly, cranial to it [3].

MR imaging is the main imaging technique, though
CT myelography has also been used less frequently.
The precise localization of the arachnoid web is diffi-
cult before surgery, as the thin structure of the arach-
noid web is usually difficult to visualize. Therefore, the
main feature that implies the diagnosis of an arachnoid
web is the anterior displacement and deformity of the
spinal cord [5].

Arachnoid web is sometimes considered as another
variant of arachnoid cysts [3, 6]. However, spinal
arachnoid cysts show distinct imaging features like the
frequently well-defined cyst borders, a slower filling
of the cyst in CT myelography or MRI cerebrospinal
flow imaging and a more diffuse distortion of the spi-
nal cord without displaying the scalpel sign [3, 6].Thin
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wall of the cyst may be visible at its margins on high
resolution thin section MRI. (Fig. 4).

Another condition which can mimic imaging fea-
tures of arachnoid web is the herniation of spinal
cord which forms an important differential. Although
both conditions present with similar clinical signs and
symptoms, yet subtle MRI findings can help to dif-
ferentiate arachnoid web from spinal cord herniation.
While the scalpel sign is thought to be pathognomonic
for arachnoid web, ventral displacement of the spinal
cord with a discontinuous ventral subarachnoid space
and a C-shaped dorsal surface of the cord is character-
istic for spinal cord herniation [7]. Surgery for spinal
cord herniation requires the repair of the ventral dural
defect through which the cord herniates [7].

Arachnoiditis ossificans is another differential in the
diagnosis of focal arachnopathy. It is an uncommon
calcification of the arachnoid layer with characteris-
tic histo-pathological features. It causes spinal cord
compression, similar to arachnoid web and is mostly

Fig. 1 MRI of the dorsal spine T2W sagittal (a, b) and axial (¢, d) sections show a small syrinx within the cord at D4 vertebral level on right side (black
arrow). There was sharp dorsal indentation of the cord (black arrow in a) and widening of the subarachnoid space below this level. This appearance
is similar to a surgical scalpel. The anterior subarachnoid space is preserved
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Fig. 2 Intraoperative image demonstrating the arachnoid web
(yellow arrow)

located in the dorsal spine with corresponding symp-
tomatology [8]. Associated syrinx is described in a
some of these cases, but is not the norm as in arach-
noid web. Imaging modalities such as magnetic reso-
nance imaging and computed tomography show an
intradural extramedullary calcified lesion compressing
the spinal cord [8].

The most common surgical procedure is laminec-
tomy with intradural excision of the arachnoid web
including some variations of this with hemilaminec-
tomy and minimally invasive techniques [9]. Less com-
monly, shunt and stent placement have been used for
cerebrospinal fluid diversion flow diversion [2].

Case presentation

A 58-year-old man presented with difficulty in walking
and weakness of right leg for 1 year, aggravated over the
previous 2 months. There was no numbness or sensory
disturbances of the limbs or torso. The patient was non-
diabetic and non-hypertensive. There was no history of
trauma or fever. On neurological examination, power in
the right leg was 3/5 and that in the left leg was 4/5. Deep
tendon refluxes were exaggerated. Upper limbs showed
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normal power and reflexes. All laboratory investigations
were normal.

MRI of the dorsal spine was done (Fig. 1) which
revealed a small syrinx within the cord at D4 vertebral
level on right side. There was sharp dorsal indentation
of the cord & widening of the subarachnoid space below
this level. This appearance was similar to a surgical scal-
pel. The anterior subarachnoid space was preserved.
On post-contrast images, no parenchymal or meningeal
enhancement was detected. MRI brain was non-contrib-
utory (not shown).

The patient was taken up for surgery as the symptoms
further progressed. Laminectomy was done from D3 to
D7 under general anesthesia, with release of arachnoid
web and adhesions (Fig. 2). Histology of the resected
specimen revealed epithelial cells and fibrous tissue. No
inflammatory or neoplastic cells were observed.

The patient’s symptoms subsequently improved. A
repeat MRI was done 5 months later (Fig. 3) that showed
resolution of the intramedullary signal abnormality and
indentation of the cord seen previously.

Figure 4 is high-resolution thin section MRI showing
the thin wall of an arachnoid cyst which forms an impor-
tant differential of arachnoid web. The classic ‘scalpel
sign’ is not seen in arachnoid cyst.

Conclusion

Thoracic arachnoid web is a not so common entity,
which if not treated in time can have disastrous effects
on a patient’s neurological function. Its early recogni-
tion along with careful evaluation of radiological findings
is important to avoid delay in diagnosis. The presence
of syringomyelia without any readily identifiable cause,
along with ventral displacement of the cord and/or the
appearance of the ‘scalpel sign; is essential for the diagno-
sis of arachnoid web. Surgery is the only treatment and is
known to have a favorable outcome.
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Fig. 3 Repeat MRI of the dorsal spine T2Wsagittal (a) and axial (b, ¢) 5 months later depicting resolution of the intramedullary signal abnormality
and indentation of the cord seen previously in Fig. 1
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a) and anterior edge (white arrows in c)

Fig. 4 MRI of the arachnoid cyst in dorsal spine T2W sagittal (a) and axial (b, €) sections demonstrating an increase in the posterior arachnoid space
in mid and lower dorsal spine displacing and compressing the spinal cord anteriorly. A thin membrane is observed at the upper end (white arrow in
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