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Epidural hematoma after caudal epidural pulsed
radiofrequency stimulation
A case report
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Abstract
Rationale: Epidural hematoma is a possible complication after neuraxial procedures. Recently, caudal epidural pulsed
radiofrequency (PRF) stimulation was reported as an effective method for controlling several types of chronic pain. Herein, we report
on a patient who developed a lumbar epidural hematoma after receiving caudal epidural PRF stimulation.

Patient concerns: A 75-year-old woman, who was taking oral warfarin (2mg/d), received caudal epidural PRF stimulation for
symmetrical neuropathic pain in both legs due to chronic idiopathic axonal polyneuropathy. She did not discontinue warfarin use
before undergoing the procedure. Three days and 12hours after the procedure, motor weakness suddenly manifested in the right leg
(manual muscle testing [MMT] = 2–3).

Diagnoses: Lumbar magnetic resonance imaging (MRI) performed 7 days after the PRF procedure showed a spinal epidural
hematoma at the L1 to L5 levels, compressing the thecal sac. The international normalized ratio was 6.1 at the time of the MRI.

Interventions: Decompressive laminectomy from L1 to L5 with evacuation of the hematoma was performed.

Outcomes: Three months postoperatively, the motor weakness in the patient’s right leg improved to MMT = 4 to 5.

Lessons: This case suggests that clinicians should carefully check if patients are taking an anticoagulant medication and ensure
that it is discontinued for an appropriate length of time before a caudal epidural PRF procedure is performed.

Abbreviations: CIAP = chronic idiopathic axonal polyneuropathy, INR = international normalized ratio, MMT = manual muscle
testing, MRI = magnetic resonance image, PRF = pulsed radiofrequency.
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1. Introduction

Recently, pulsed radiofrequency (PRF) stimulation has been used
for managing several types of chronic pain.[1–6] Although the
mechanism of its pain-relieving effects has not been clearly
elucidated, the electrical filed generated by PRF has been
suggested to be responsible for its clinical effect.[7] Typically,
PRF is applied to nerve tissues like the dorsal root ganglia and
medial branch nerves of the spine[1,5]; however, depending on the
origin of pain, various PRF stimulation methods, such as
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intraarticular, interfascial, and caudal epidural stimulations, are
being applied.[3,4,6] Caudal epidural PRF stimulation is used for
alleviating chronic idiopathic axonal polyneuropathy (CIAP),
coccygodynia, and postherpetic neuralgia.[4,8,9] Previous studies
reported the effectiveness of PRF for managing several kinds of
chronic pain[4,8,9]; however, the complications have not been
reported.
Epidural hematoma is one complication that can occur after

neuraxial procedures, such as interlaminar epidural and caudal
steroid injections.[10–13] The damage of neural structures from an
epidural hematoma results from the expansion of the hematoma
within the enclosed space of the spinal canal and can be
devastating if early decompression is not performed.[14] Anti-
coagulation with heparin and warfarin is known to be one of the
most important risk factors for epidural hematoma after
neuraxial procedures.[15]

In the present study, we report a case involving the
development of an epidural hematoma after a caudal epidural
PRF stimulation in a patient who was taking warfarin.
2. Case report

A 75-year-old woman underwent caudal epidural PRF stimula-
tion at the rehabilitation department in our hospital to alleviate
chronic neuropathic leg pain due to CIAP lasting for 9 years. She
had symmetrical neuropathic pain rated as a 6 on a numeric
rating scale localized to the bilateral legs below knees. The
electrophysiologic findings were compatible with a diagnosis of
axonal sensory polyneuropathy.

mailto:wheel633@gmail.com
http://creativecommons.org/licenses/by-nc-nd/4.0
http://creativecommons.org/licenses/by-nc-nd/4.0
http://dx.doi.org/10.1097/MD.0000000000013090


Figure 1. Fluoroscopy-guided caudal epidural pulsed radiofrequency (PRF) stimulation procedure. (A) Lateral view. (B) Anteroposterior view. A 22-gauge curved-
tip cannula was inserted into the epidural space (S3 vertebral level) through the sacral hiatus and the caudal epidural space was confirmed using contrast.
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The caudal epidural PRF stimulation was performed under
fluoroscopy guidance (Fig. 1). A 22-gauge cannula (SMK pole
needle, 150mmwith a 20mm active tip; Cotop International BV,
Amsterdam, the Netherlands) was inserted to the epidural space
through the sacral hiatus.[4] The needle tip was advanced to the
S3 vertebral body level. After confirming correct needle
placement with contrast dye, an electrode was connected to
the cannula and stimulation was conducted (Cosman G4
radiofrequency generator, Cosman Medical, Burlington, MA).
PRF was administered at 5Hz using a 5-ms pulse width for 600s
at 55 V so as not to exceed an electrode tip temperature of 42°C.
Three days and 12hours after the PRF procedure, the patient
developed motor weakness in the right leg. During the next 3.5
days, the patient observed her symptoms by herself without any
treatment. One week after the PRF procedure, she visited our
department due to the motor weakness. On the physical
examination, her motor power was as follows (manual muscle
testing [MMT]): hip flexor 2/5, knee extensor 2/5, ankle
dorsiflexor 3/5, and extensor hallucis longus 3/5. In addition,
decreased sensation with light touch and pinprick was noted in
the right L2-4 dermatomes. Motor weakness and sensory deficits
were not found on the left leg, and bladder and bowel symptoms
were not present. Based on the medical history, she reported that
she was taking oral warfarin (2mg/d) for preventing recurrent
pulmonary embolism, and the international normalized ratio
(INR) was 6.1.
A lumbar magnetic resonance image (MRI) was urgently

obtained, which showed a spinal epidural hematoma from the
L1 to L5 levels, which was large enough to cause thecal sac
compression (Fig. 2). Posterior approach and decompressive
subtotal laminectomy on L1 and total laminectomy on L2 to L5
with evacuation of the hematoma were performed. During the
operation, neither a bleeding focus nor an abnormal vessel was
not found. Three months after the operation, the patient’s motor
weakness in the right hip flexor and knee extensor had improved
to MMT 4. Motor weakness in right ankle dorsiflexor and
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extensor hallucis longus and sensory deficits in right leg were not
observed. Written informed consent was obtained from the
patient for publication of this case report. The study was
approved by the local Institutional Review Board of our hospital.

3. Discussion

We report a patient who had an epidural hematoma after a
caudal epidural PRF stimulation procedure. Kreppel et al
performed the meta-analysis, and reported that idiopathic,
anticoagulant therapy, vascular malformation, and spinal
procedure are the most common causes of epidural hemato-
ma.[16] Considering the fact that a bleeding focus or abnormal
vessel was not observed in our patient during the operation, and
the history of the PRF procedure 3 to 4 days before the diagnosis
of epidural hematoma, there is a high possibility that epidural
hematoma occurred due to the caudal epidural PRF stimulation
procedure. We believe that the epidural hematoma resulted from
the piercing or injury of the plexus of epidural veins or the
epidural arteries which surround the epidural space. The blood
from the injured vessels in the sacral epidural space seems to have
risen to the L1 to L5 level on the spinal canal.
In our patient, before the procedure, the bleeding risk was not

evaluated despite the fact that she was taking oral warfarin daily.
Because patients taking anticoagulants are at risk for bleeding
during spinal procedure, Spine Intervention Society stated that
anticoagulants should be discontinued ≥4 days before spinal
procedures with a normalized INR level.[17] Therefore, in our
case, we should have instructed the patient to stop oral warfarin
≥4 days before the procedure and perform the PRF procedure
after the INR level was normalized.
In addition, in our patient, although the outcome of

neurological recovery was relatively complete, diagnosis and
treatment were delayed by 3.5 days. Several studies reported that
rapid diagnosis and emergency surgical treatment couldminimize
nerve injury and maximize neurological recovery.[14,18,19]



Figure 2. Magnetic resonance image one week after the PRF procedure shows (A) spinal epidural hematoma at L1 to L5 in sagittal T2-weighted image and (B)
thecal sac compression by hematoma at the L3 to L4 level in the axial T2-weighted image.
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Delayed diagnosis and delayed treatment of an epidural
hematoma can lead to a poor outcome, thus it is necessary to
inform patients who have risk factors for bleeding of the
possibility of epidural hematoma after the procedure and to
explain the need to visit the hospital emergently if neurological
symptoms occur. Moreover, the epidural venous plexus is
gathered in the anterior part of the sacral canal and usually ends
at the S4 level or lower.[20] Therefore, a caudal epidural PRF
stimulation procedure can injure the venous plexus and cause a
spinal epidural hematoma. Use of small-gauge cannulas would
help in decreasing the possibility of vessel trauma.
So far, several studies reported the occurrence of epidural

hematoma after spinal procedures[10–13]; however, regarding the
procedure performed through the sacral hiatus, only 1 study has
reported an epidural hematoma. In 2017, Choi reported a lumbar
epidural hematoma from the L2-S1 levels with concomitant
central canal compromise at the L2/L3 and L3/L4 levels about 6
hours after caudal epidural steroid injection.[11] The patient’s
symptoms were completely resolved after an emergent operation.
In the present study, we reported a patient who had a lumbar

epidural hematoma and presented with motor weakness and
sensory deficits in right leg after caudal epidural PRF stimulation.
This is the first study to report the occurrence of an epidural
hematoma after a caudal epidural PRF stimulation. Clinicians
should carefully check whether a patient is taking an anticoagu-
lant medication and discontinue the medication ≥4 days before
spinal procedure. Also, clinicians should be mindful of the
possibility of this complication when performing neuraxial
procedures, such as caudal epidural PRF stimulation.
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