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Case Report
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INTRODUCTION

The first-line treatment for spontaneous intracranial hypotension (SIH) is bed rest and hydration. 
After the failure of conservative management, the second line of therapy for SIH is the utilization 
of an epidural blood patch (EBP) that reportedly cures or resolves symptoms in 60%–90% of 
cases.[2,3] Cerebrospinal fluid (CSF) leakage caused by dural puncture may worsen in patients 
with SIH. Here, we describe a new method to correctly insert needles into the epidural space, 
while minimizing the risk of dural puncture using cone-beam computed tomography (CB-CT).

CASE REPORT

A 31-year-old female presented with orthostatic headache and neck pain, exacerbated by 
standing. The magnetic resonance imaging showed diffuse pachymeningeal enhancement. 
The CT myelogram revealed a CSF leak at C7-T1 level [Figures 1 and 2]. The target level 
of the EBP was set to C7–T1. With the patient prone, using CB-CT, the targeted spinal cord 
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level was confirmed. The trajectory for insertion of the 
epidural needle was documented on reconstructed CB-
CT sagittal images. The distance from the entry point on 
the skin to the spinolaminar line was measured and the 
epidural needle was advanced up to 10  mm behind the 
spinolaminar line [Figures 3 and 4]. Once the inner needle 
was removed, the outer cannula, attached to a syringe filled 
with saline, was slowly advanced until one could feel a “loss 
of resistance” (e.g.,  within the epidural space, about 4  mm 
behind the spinolaminar line). The needle position was then 
confirmed with biplane epidurography (i.e.,  documenting 
the spread of contrast dye evenly and symmetrically) [Figure 
5]. Next, about 20 cc of autologous blood was gradually 
injected through the needle. The patient’s symptoms of SIH 
progressively and rapidly improved. Fourteen months later, 
the patient was asymptomatic.

DISCUSSION

Clinical presentation and treatment of spontaneous 
intracranial hypotension

Patients with SIH typically present with orthostatic headache, 
neck pain, vertigo, tinnitus, visual disturbances, and cognitive 
dysfunction. Prompt treatment generally produces excellent 
results, while delayed diagnoses and interventions can lead 
to serious morbidity. After initial treatment with bed rest and 
rehydration, EBP provides a high rate of cure/improvement 
in SIH symptoms/signs.[6]

Figure 2: Patient was placed in prone position between the arms of 
cone-beam computed tomography machine.

Figure  3: Costal, blade bones, bulky soft tissue, and air around 
the thin neck disturb correct interpretation of position of epidural 
needle under radiographic observation.

Figure  4: Cone-beam computed tomography scanning was 
done and the distance (a) from the entry point on the skin to the 
spinolaminar line (b) was measured on the sagittal reconstruction 
image.

Figure  1: (a) Contrast-enhanced coronal magnetic resonance 
image showing minimal thickness and contrast enhancing in the 
bilateral dura. (b) Spinal T2-weighted magnetic resonance image 
showed the fluid collection in the posterior cervicothoracic level. 
(c) Myelography with computed tomography (myelography) 
showed double ring sign at the cervicothoracic junction. (d) 
Radioisotope cisternography 1 h after injection of tracer revealed 
apparent leakage of tracer from cervicothoracic junction.

dc

b

a



Kawahara, et al.: Use of cone-beam CT for the safe EBP

Surgical Neurology International • 2019 • 10(110)  |  3

Magnetic resonance/computed tomography findings

With intracranial hypotension, one typically sees on 
MR/CT studies, downward shift of the intracranial structures 
including the cerebellar tonsils. Further leakage of the CSF 
due to an unintentional dural puncture may, therefore, result 
in serious sequelae, including mortality. Inadvertent dural 
puncture should be prevented in the first place by correctly 
utilizing radiographic imaging/ultrasound to perform 
epidural anesthesia.[1,4]

Cone-beam computed tomography for epidural blood patch

Recently, CB-CT has become an essential tool in dentistry, 
otolaryngology, orthopedics, and interventional radiology.[5] 
Due to its small size, low tube power device, moderate costs, 
and easy handling, CB-CT is an effective alternative treatment 
modality for the safe insertion of a needle into the epidural 
space when performing EBP. In addition, it minimizes the 
risk of inadvertent dural puncture.

CONCLUSION

Using the CB-CT technique described, a patient successfully 
underwent EBP without complications.
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Figure 5: Digital subtraction epidural imaging confirmed that the 
epidural needle was punctured correctly.
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