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CASE SUMMARY 
A 64-year-old presented with a 3-year 

history of progressive back pain, lower 
limb weakness, and unstable gait. They 
experienced no bowel or bladder dif-
ficulty and denied any history of prior 
trauma, spinal surgery, or spinal inflam-
mation. Physical examination revealed 
lower limb weakness with spasticity.  

IMAGING FINDINGS
Magnetic resonance imaging (MRI) 

demonstrated a focal dorsal indenta-
tion of the thoracic spinal cord at the 
T6 level, with associated compression 
and deformity of the cord, which was 
displaced anteriorly (Figure 1).  Exten-
sive spinal cord signal abnormality was 
present below the level of the inden-
tation, extending to the T8 level.  No 
abnormal contrast enhancement was 
present (Figure 2).  CT myelography 
showed the “upside down scalpel sign,” 
with the characteristic focal indentation 
of the dorsal thoracic spinal cord, wid-
ening of the dorsal cerebrospinal fluid 

(CSF) space, and spinal cord expansion 
below the level of the dorsal indenta-
tion. No filling defects were demon-
strated on the myelogram to indicate the 
alternative diagnoses of arachnoid cyst 
or ventral cord herniation. Myelography 
through the level of the dorsal indenta-
tion demonstrated a remaining thin CSF 
space between the anterior cord and the 
ventral thecal sac.  

DIAGNOSIS
Dorsal thoracic arachnoid web with 

spinal cord compression. Differential 
diagnosis includes ventral spinal cord 
herniation and dorsal arachnoid cyst.

DISCUSSION
Spinal arachnoid webs represent 

intradural, extramedullary bands of 
arachnoid tissue that extend to the 
pial surface of the spinal cord. They 
are an uncommon entity that typically 
occurs in the upper thoracic spine, 
producing a focal indentation on the 
dorsal spinal cord.1

There is lack of consensus on the ter-
minology describing arachnoid webs, 
and their differentiation from other 
forms of arachnopathies, such as arach-
noid adhesions, arachnoid scarring, 
and arachnoiditis. 1 Arachnoid webs 
have been known to develop after focal 
inflammation or trauma in the spine. 1 
However, there have also been reports 
of non-traumatic arachnoid webs of 
unknown etiology, leading to consid-
eration of congenital arachnoid webs, 
associated with a thickened ligamen-
tum flavum. 2 It has been proposed that 
arachnoid webs arise from the process 
of formation or collapse of arachnoid 
cysts. 1,3 Arachnoid webs can disrupt the 
normal craniocaudal flow of CSF, lead-
ing to focal compression of the spinal 
cord and/or syringomyelia. 4,5 

Owing to their thin structure, 
spinal arachnoid webs are not read-
ily visualized on routine imaging. 6 

Instead, they produce a characteristic 
dorsal indentation of the cord on MRI 
and CT myelography, described as the 
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“scalpel sign,” with the “blade” point-
ing posteriorly. 4,7 

Anterior displacement of the spi-
nal cord, an abrupt change in spinal 
cord caliber, or evidence of adjacent 
syringomyelia are other important 
secondary imaging signs. 4 The topo-
logical relationship of the arachnoid 

web to the syrinx is variable. Klekamp 
reported a rostrally located syrinx in 
47% of cases, caudally located syrinx 
in 24% of cases, and bilocalized syrinx 
in 29% of cases.8

MRI CSF flow studies have also 
been advantageous in providing an 
early diagnosis of arachnoid webs by 

demonstrating disrupted CSF flow 
dynamics.2,9 Arachnoid webs can be 
accurately localized by assessing the 
site of CSF flow blockage.2 

Spinal arachnoid webs can be defin-
itively diagnosed with intraopera-
tive ultrasound, where they resemble  
membrane-like structures in the dorsal 

FIGURE 2. Sagittal (A) and axial (B) CT myelogram images show the “upside down scal-
pel sign,” with characteristic focal indentation of the dorsal thoracic spinal cord, (white 
arrow) and widening of the dorsal cerebrospinal fluid space. No filling defects are present 
to suggest an alternative diagnosis of arachnoid cyst or ventral cord herniation.  A thin 
anterior CSF column remains (black arrow). 

FIGURE 1. Sagittal T1 (A) and sagittal T2 
(B) show a focal dorsal indentation of the 
thoracic spinal cord at the T6 level, with 
associated compression and deformity of 
the spinal cord (white arrows).  Extensive 
abnormal spinal cord signal was present 
below the level of the indentation extend-
ing to the T8 level (dashed white arrow).
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subarachnoid space, moving in sync 
with the cardiac cycle.1,2 

Surgical opening of the dura allows 
direct visualization of the arachnoid 
webs and provides an opportunity 
to restore the normal CSF pathway. 
Options for management of a symptom-
atic arachnoid web include marsupial-
ization, fenestration, or laminectomy 
with exploration of the intradural space 
and subsequent resection of the arach-
noid web.1,10,11 Postoperative MRI 
CSF flow study should demonstrate 
improved flow dynamics. 

Failure to consider arachnoid web as 
a diagnosis preoperatively increases the 
risk of future myelopathy, and diagno-
sis prior to development of spinal cord 
signal abnormality and syringomyelia 
reduces morbidity. 6,9 

Differential diagnoses are ventral spi-
nal cord herniation and dorsal arachnoid 
cyst. In ventral spinal cord herniation, 
there is deformity of the ventral surface 
of the spinal cord as it protrudes through 
a ventral dural defect, and no space 
between the spinal cord and ventral the-
cal sac. Arachnoid cysts can be identified, 
particularly on thin-section volumetric 
MR by their marginated walls, and they 
produce a relatively smooth scalloping 

on the spinal cord surface.1,12 An intra-
spinal filling defect with delayed filling 
of the arachnoid cyst are also present on 
myelography. In our case, the patient 
underwent surgical decompression with 
symptomatic improvement.

CONCLUSION
Spinal arachnoid webs demonstrate 

relatively typical imaging features, 
with characteristic focal indentation of 
the dorsal spinal cord and widening of 
the dorsal CSF space on MR and CT 
myelography.  Their association with 
syringomyelia and spinal cord compres-
sion can result in significant patient mor-
bidity, and identification of the described 
imaging features facilitates early diagno-
sis and prompt surgical treatment to pre-
vent progressive myelopathy.
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