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BRIEF REPORTS/TECHICAL NOTE
SPINE IMAGING AND SPINE IMAGE-GUIDED INTERVENTIONS

CT-Guided Epidural Contrast Injection for the
Identification of Dural Defects
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ABSTRACT

Post-dural puncture headache (PDPH) is an increasingly recognized cause of chronic headache. Outside of clinical history and
myelography that requires an additional dural puncture, there is no reliable diagnostic test to evaluate for persistent dural defects. We
describe the injection of iodinated contrast into the dorsal epidural space under CT guidance in five patients as a potential tool to

visualize persistent dural defects.

ABBREVIATIONS: PDPH = post-dural puncture headache; SIH = spontaneous intracranial hypotension; DSM = digital subtraction

myelography; CTM = CT myelography
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INTRODUCTION

Spinal CSF leaks causing spontaneous intracranial hypotension (SIH) classically present with orthostatic headaches, but they can also
present with nonspecific symptoms such as neck pain, tinnitus, dizziness, and behavioral changes mimicking dementia!. Chronic leaks
present more often with atypical symptoms, which can further complicate the diagnosis.>? Post-dural puncture headache (PDPH) is an
increasingly recognized cause of chronic headaches.* PDPH can occur in the setting of intentional dural puncture for a diagnostic lumbar
puncture® or unintended dural breech during epidural catheter placement. When the latter occurs, headache becomes chronic and
debilitating in 30% of cases and may persist for longer than a year®’. One paper found that the 92.6% of PDPH cases have a reported
normal brain MRI and 70.4% did not have orthostatic headaches®. The atypical clinical presentation and insensitivity of brain MRI, and
yet debilitating symptoms, underscore the need for better diagnostic tools to confirm PDPH.

Digital subtraction myelography (DSM) has previously been described as a technique to diagnose PDPH®. This technique, as
with CT myelography, relies on a new dural puncture for the administration of intrathecal contrast to identify the underlying dural defect.
The purpose of this report is to describe CT-guided contrast injection into the epidural space as an alternative technique to definitively
confirm a dural defect without additional dural puncture.

Case Series

Our institution is a high-volume treatment center for spinal CSF leak, and our practice routinely perform targeted and non-targeted blood
patches under CT guidance. For each blood patch, we inject iodinated contrast into the epidural space immediately prior to injecting the
autologous blood in sterile manner. This technique involves advancing a needle, most often a 20 or 22-gauge Tuohy, into the dorsal
epidural space via interlaminar approach. lodinated contrast is injected to confirm correct needle tip position in the epidural space. Our
practice most commonly uses diluted contrast (1:2-3 Omnipaque-300 to sterile saline) and injects approximately 1-2 cc per spinal level at
which a needle is to be placed. CT-fluoroscopy is performed immediately after the injection of contrast to look for egress into the
subarachnoid space, thus identifying a persistent dural defect.

Dural defect case #1

A 29-year-old man with Marfan syndrome had a fluoroscopic guided lumbar drain placed using a 14-gauge Touhy needle at L4-
L5 in the setting of endovascular aortic aneurysm repair. One day after lumber drain removal, the patient reported new onset headache
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(not further characterized) and emesis. The patient did not have a spine or brain MRI to evaluate for findings associated with spinal CSF
leaks. An image-guided targeted epidural blood patch was ordered. As part of the procedure, a 20-gauge Tuohy needle was placed into the
dorsal epidural space at L4-L5. Approximately 1 cc of dilute iodinated contrast was injected in the epidural space which demonstrated an
immediate jet of contrast through the dural defect into the subarachnoid space (Fig 1). A targeted epidural blood patch was performed at
this level, after which the patient had improvement of headaches and emesis.

Fig 1. Procedural images from case 1. The left image (A) demonstrates the needle tip in the dorsal aspect of the dorsal epidural space
(dashed lines). Immediately following contrast injection to the epidural space, there is a jet of contrast (B, arrow) that goes into the
subarachnoid space, identifying the dural defect.

Dural defect case #2

A 36-year-old woman who underwent two-day bilateral DSM'®!!. Each day included a dural puncture at L3-L4 with a 22-gauge
spinal needle. The needle choice was based on provider preference. No definite evidence of a CSF-venous fistula or CSF leak was found
on the DSM. Four days later, the patient underwent a multi-level blood patch as symptomatic relief for SIH (symptoms and diffuse dural
enhancement on pre-DSM brain MRI) without a spinal leak identified. A 22-gauge Touhy needle was advanced into the dorsal epidural
space at L3-L4 under CT-fluoroscopy guidance, a small amount of dilate Omnipaque-300 was injected, and there was an immediate
contrast jet into the subarachnoid space (Fig 2).

Fig 2. CT fluoroscopy images from the injection of contrast into the epidural space at L3-L4 show the needle tip in the dorsal aspect of
the dorsal epidural space (A, arrow), and the jet of contrast (B, arrow) from the epidural space through a dural defect into the subarachnoid
space.
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Additional dural defect cases #3-5

Three additional patients, ages 25 (Fig 3A), 36 (Fig 3B) and 47 (Fig 3C) years underwent CT guided epidural blood patches with
a contrast jet following bilateral myelography that did not find a CVF or CSF leak. The blood patches occurred 1, 2, and 2 days following
myelography, respectively. As part of our clinical workflow, patients with suspected SIH but no leak site identified undergo a multi-level
blood patch following myelography. We include the lumbar puncture level as part of this procedure.

Fig 3. Three additional patients who had contrast jets (arrows) sen during CT guided injection of contrast into the epidural space,
signifying a persistent dorsal dural defect.

DISCUSSION

PDPH is underreported and can be debilitating. Prior work has used DSM to diagnose dural defects in PDPH, but this technique requires
an extra dural puncture. Our technique of injecting contrast into the dorsal epidural space is different in that it does not require another
puncture to be made in the dura. We present this technique for consideration in patients with suspected PDPH.

Performing myelography, be it DSM or CTM, for PDPH is problematic for several reasons. First, this requires a dural puncture
that carries additional risk of PDPH. Second, contrast injection for a myelogram can cause leakage into the epidural space (Fig 4) that
obscures the site of a pre-existing dural defect. Contrast injection into the epidural space does not have either of these limitations.

Fig 4. Two examples of extradural contrast after intrathecal injection that limit the ability of myelography to detect a dural defect. (A)
Image from a lateral decubitus photon counting detector CT myelogram that shows contrast extending posteriorly along the needle tract
(white arrow). (B) CT imaging following DSM, after the needle was removed, and shows extradural contrast at the site of prior needle
placement (black arrow). Both findings would obscure the detection of contrast leakage through a dural defect present prior to
myelography.

A case report from Callen et al.'? described a similar contrast jet following epidural contrast in a postpartum patient with PDPH.
Their patient had a focal dural outpouching on the lumbar spine MRI using a 3D T2-weighted sequence. Although our patients had MR
imaging only prior to the lumbar puncture, this MRI finding has not been described outside of this case report. Their patient did not have
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an adequate response to epidural fibrin and required surgical repair. An empiric lumbar epidural blood patch is standard practice for PDPH.
In equivocal cases, treatment without diagnosis becomes complicated if the patient has atypical symptoms or has incomplete response to
the blood patch that could potentially require surgery, as highlighted by the case from Callen.

This technical report mimics the technique that we have recently described to diagnose spinal post-operative
pseudomeningoceles by injecting extra-thecal contrast to detect a dural defect.!® That report describes injecting contrast directly into a
post-operative paraspinal fluid collection to visualize a contrast jet into the subarachnoid space to confirm and localize the leak site.
Additionally, we separately described the injection of epidural contrast to propose an alternative mechanism for intrathecal hematoma
following epidural blood patch, where epidural blood traverses from the epidural dural to the subarachnoid space via a dural defect.!* If a
contrast jet is seen, our practice tends to inject a smaller amount of blood, with the thought that high pressure of larger volumes could lead
to more egress of blood into the subarachnoid space. The technique described in the present study is limited in that we only assess the
dorsal dura, and a ventral dural caused by inadvertent deep needle position would not be evaluated.

Our technique, while it would remain the same for subacute versus chronic PDPH, was only demonstrated after recent lumbar
puncture. This reflects our procedural practice, which performs multi-level blood patches following negative myelography workup and
does not see as many patients for chronic PDPH. Future work should be done to confirm this finding in subacute and chronic PDPH.
Membrane formation has been described in the setting of spinal CSF leaks', and could occur at the site of dural defects in PDPH,
particularly when long-standing. Our described technique could be specific but lack sensitivity if obstructive membranes prevent the
visualization of contrast jets. Even in the setting of potentially limited sensitivity, we favor epidural contrast injection rather than a new
dural puncture and myelography to evaluate for persistent dural defects from a prior lumbar puncture. Our case examples had prior image
guided LP with known puncture levels. If prior puncture site is unknown secondary to absent records or non-image guided technique,
epidural contrast could be injected at multiple levels. Further study of this technique could also evaluate treatment outcomes related to the
epidural blood patch. This CT fluoroscopy guided procedure does require radiation exposure, but with only minimal increased dose when
compared to an isolated CT fluoroscopy guided epidural blood patch.

PDPH is increasingly recognized as an important cause of chronic debilitating headache. When the diagnosis is not recognized
promptly after the spinal procedure, or when there are atypical symptoms, additional tests are often required to establish the diagnosis.
Injecting contrast into the dorsal epidural space is a technique that can help to identify dural defects that cause PDPH.

Disclosure forms provided by the authors are available with the full text and PDF of this article at www.ajnr.org.
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