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ABSTRACT

Percutaneous epidural neuroplasty (PEN) has been used to manage chronic back pain or 
radicular pain refractory to other conservative treatments, such as medication, injection, 
and physical therapy. However, similar to all invasive treatment modalities, it has serious 
complications, such as dural tears, infections, and hematoma formation. Herein, we present 
a rare case of an 81-year-old female patient on dementia medication who developed paraplegia 
5 days after PEN. This is the first report of a poor outcome in a patient with dementia who 
developed paraplegia after PEN despite an emergency operation for spinal epidural hematoma.
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INTRODUCTION

Percutaneous epidural neuroplasty (PEN) is a minimally invasive therapy wherein a catheter 
is directly placed into the scar tissue compromising the nerve root.2,13) Although rare, it has 
complications such as dura tears, infections, and hematoma formation.14) Although spinal 
epidural hematoma is a rare complication of PEN, it may cause severe neurologic deficits.

Here, we report a rare case of paraplegia caused by a spinal epidural hematoma after PEN.

CASE REPORT

An 81-year-old female patient who was admitted in the nursing hospital due to dementia 
was transferred to our emergency room (ER) with paraplegia. She had no co-morbidities 
other than dementia. The exact time of symptom onset could not be confirmed, and the last 
normal period was about five days ago. Five days prior to transfer, she had undergone PEN 
at another hospital due to persistent radiating pain and numbness in both legs caused by 
multiple lumbar spinal stenosis (FIGURE 1). She walked independently before the procedure 
and was discharged to the nursing hospital on the same day of the PEN. At our ER, her vital 
signs were stable. On neurological examination, muscle strength of lower extremities below 
hip flexion was confirmed as grade 0. Urinary incontinence was identified, and anal tone was 
decreased. All deep tendon reflexes of both lower extremities were absent. The evaluation for 
sensory change could not be clearly confirmed due to severe dementia.
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Thoracolumbar spine magnetic resonance (MR) imaging revealed an epidural hematoma 
at the level of T12-S1, with concomitant severe cord compression (FIGURE 2). Despite the 
fact that clear MR images could not be obtained because the patient continued to move, 
the diagnosis of spinal epidural hematoma was very clear. Thus, an emergency surgery 
with skipped laminotomy at the T12, L2, and L4 levels was performed. After removing the 
spinous processes/laminae and ligamenta flava, the posterior epidural space was exposed, 
confirming the presence of an epidural hematoma at the thoracolumbar level. On the skipped 
laminotomy at each level, hematoma was gushed out. At the upper level, a hematoma that 
appeared to be hard was observed. However, on the lower level, a solid-liquid appearance was 
observed, suggesting an early subacute hematoma (FIGURE 3). A pediatric feeding tube was 
advanced from the laminotomy level, through which saline was irrigated.
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FIGURE 1. Pre-operative thoracolumbar magnetic resonance images revealed multiple spinal stenosis and 
degenerative disc changes such as intervertebral disc herniation with narrowing of the disc space.

FIGURE 2. Although clear MR images could not be obtained due to continuous movement, thoracolumbar spine 
MR images taken 5 days after percutaneous epidural neuroplasty revealed an extensive epidural hematoma at 
the T12-S1 level. This appeared in an early or subacute stage of hematoma on the T1-weighted sagittal view in iso-
signal (mixed type) and T2-weighted sagittal view in the low signal (arrows). 
MR: magnetic resonance.



There was no complication after the surgery, but there was no improvement in lower 
extremity muscle strength and urinary symptoms on three months in spite of an emergent 
hematoma removal.

DISCUSSION

PEN has been used to manage chronic back pain or radicular pain that is refractory to 
other conservative treatments.2,13) The adhesion and inflammation in the epidural space 
stimulates the nerve roots, and it cause severe pain. PEN is removing the cause of adhesion 
and reducing the inflammation. PEN allows for the placement of the catheter tip within the 
target area using the sacral hiatus approach including the use of a wire-bound catheter for 
mechanical adhesiolysis with steroid injections.6,8) Like all invasive procedures, PEN can 
cause complications such as bending of the needle tip, catheter shearing, blood aspiration 
and bleeding in the epidural space, misplacement or blocking of the catheter, hypotension, 
migration of the catheter/penetration of the dura, paresthesia, headaches, infections, 
epidural abscess, and meningitis.14) These complications may lead to cauda equina syndrome, 
myelopathy, and even death. This highlights that once neurological symptoms occur due to 
neural compression, irreversible neurological damage can be caused.

Kreppel et al.10) reported that spinal and epidural anesthetic procedures alone can be rare 
cause of spinal hematoma. Most spinal hematomas are localized dorsally to the spinal cord 
at the level of the cervicothoracic and thoracolumbar regions after spinal injection. However 
there are two main blood vessels which can cause hematoma during PEN. One, internal 
vertebral venous plexus which are located behind the posterior longitudinal ligament can be 
damaged when the needle approaches to the anterior epidural space. And another is radicular 
artery that runs alongside the spinal nerve root.3,12) Horlocker et al.7) found the following to be 
risk factors for spinal hematoma in neuraxial blockade: anatomic abnormalities of the spinal 
cord and vertebral column, difficult or repeated spinal puncture, larger needle size, older 
age, and the use of an indwelling epidural catheter as opposed to “single shot” injection. 
Most hemorrhagic complications associated with percutaneous procedures were relatively 
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FIGURE 3. After removal of the spinous processes/laminae and ligamenta flava, the posterior epidural space 
was exposed. This confirmed the presence of an epidural hematoma on the T12-L1 and L4-5 levels, with a hard 
appearance (left) and a solid-liquid resolved appearance (right).



small in volume and self-limited in the clinical course.1,9) If neurological deficits occur due to 
spinal hematoma, the less severe the preoperative symptoms and the more quickly surgical 
decompression performed, the better are the chances for complete recovery.4,5,11)

In this case, the patient presented to the ER five days after the PEN procedure. In some cases, 
the cause of spinal epidural hematoma is not clearly confirmed, and there is a considerable 
gap between the procedure and the time of symptom identification, so it may be difficult to 
conclude that PEN caused the hematoma in this case. However, considering the pattern of 
the hematoma identified during surgery and the condition of the patient who had difficulty 
expressing symptoms, it is assumed that the hematoma that occurred after PEN progressed. 
We performed skipped laminotomy because it can reduce the operation time and the risk 
of instability instead of extensive multi-level laminectomy. Although we performed surgery 
as soon as the diagnosis was made, delays in identifying the symptoms resulted in poor 
outcomes. This implies that when complications occur, rapid diagnosis and treatment are 
required. However, there are some variables to consider. The patient’s symptoms can be 
monitored to detect complications that occur after the procedure. However, an inability to 
complain of symptoms in time may lead to adverse outcomes. Since the patient had severe 
dementia, she could not readily express her symptoms. The patient’s prognosis might have 
been better if she had been able to express her symptoms.

CONCLUSION

We report a rare case of spinal epidural hematoma that induced paraplegia after PEN. 
Early detection and treatment of the complications are important to minimize the risk of 
adverse outcome. This study highlights that providing adequate care and attention to non-
cooperative patients, especially those with dementia or mental retardation, is as important as 
prompt diagnosis and management.

REFERENCES

 1. Aveline C, Bonnet F. Delayed retroperitoneal haematoma after failed lumbar plexus block. Br J Anaesth 
93:589-591, 2004 
PUBMED | CROSSREF

 2. Cho PG, Ji GY, Yoon YS, Shin DA. Clinical effectiveness of percutaneous epidural neuroplasty according 
to the type of single-level lumbar disc herniation: a 12-month follow-up study. J Korean Neurosurg Soc 
62:681-690, 2019 
PUBMED | CROSSREF

 3. Desai MJ, Dua S. Perineural hematoma following lumbar transforaminal steroid injection causing acute-
on-chronic lumbar radiculopathy: a case report. Pain Pract 14:271-277, 2014 
PUBMED | CROSSREF

 4. Foo D, Rossier AB. Preoperative neurological status in predicting surgical outcome of spinal epidural 
hematomas. Surg Neurol 15:389-401, 1981 
PUBMED | CROSSREF

 5. Groen RJ, van Alphen HA. Operative treatment of spontaneous spinal epidural hematomas: a study of the 
factors determining postoperative outcome. Neurosurgery 39:494-508, 1996
PUBMED

 6. Helm Ii S, Benyamin RM, Chopra P, Deer TR, Justiz R. Percutaneous adhesiolysis in the management of 
chronic low back pain in post lumbar surgery syndrome and spinal stenosis: a systematic review. Pain 
Physician 15:E435-E462, 2012 
PUBMED | CROSSREF

396

Spinal Epidural Hematoma

https://doi.org/10.13004/kjnt.2023.19.e20https://kjnt.org

http://www.ncbi.nlm.nih.gov/pubmed/15321930
https://doi.org/10.1093/bja/aeh242
http://www.ncbi.nlm.nih.gov/pubmed/31591998
https://doi.org/10.3340/jkns.2019.0070
http://www.ncbi.nlm.nih.gov/pubmed/23464852
https://doi.org/10.1111/papr.12047
http://www.ncbi.nlm.nih.gov/pubmed/9760981
https://doi.org/10.1016/0090-3019(81)90178-6
http://www.ncbi.nlm.nih.gov/pubmed/8875479
http://www.ncbi.nlm.nih.gov/pubmed/22828693
https://doi.org/10.36076/ppj.2012/15/E435


 7. Horlocker TT, Wedel DJ. Anticoagulation and neuraxial block: historical perspective, anesthetic 
implications, and risk management. Reg Anesth Pain Med 23 Suppl 2:129-134, 1998 
PUBMED | CROSSREF

 8. Jo DH, Jang S. The correlation between caudal epidurogram and low back pain. Korean J Pain 25:22-27, 2012 
PUBMED | CROSSREF

 9. Klein SM, D’Ercole F, Greengrass RA, Warner DS. Enoxaparin associated with psoas hematoma and 
lumbar plexopathy after lumbar plexus block. Anesthesiology 87:1576-1579, 1997 
PUBMED | CROSSREF

 10. Kreppel D, Antoniadis G, Seeling W. Spinal hematoma: a literature survey with meta-analysis of 613 
patients. Neurosurg Rev 26:1-49, 2003 
PUBMED | CROSSREF

 11. Lawton MT, Porter RW, Heiserman JE, Jacobowitz R, Sonntag VK, Dickman CA. Surgical management of 
spinal epidural hematoma: relationship between surgical timing and neurological outcome. J Neurosurg 
83:1-7, 1995 
PUBMED | CROSSREF

 12. Mandell JC, Czuczman GJ, Gaviola GC, Ghazikhanian V, Cho CH. The lumbar neural foramen and 
transforaminal epidural steroid injections: an anatomic review with key safety considerations in planning 
the percutaneous approach. AJR Am J Roentgenol 209:W26-W35, 2017 
PUBMED | CROSSREF

 13. Moon SH, Kim HS. Percutaneous Epidural Neuroplasty. J Korean Orthop Assoc 50:215-224, 2015 
CROSSREF

 14. Talu GK, Erdine S. Complications of epidural neuroplasty: a retrospective evaluation. Neuromodulation 
6:237-247, 2003 
PUBMED | CROSSREF

397

Spinal Epidural Hematoma

https://doi.org/10.13004/kjnt.2023.19.e20https://kjnt.org

http://www.ncbi.nlm.nih.gov/pubmed/9845384
https://doi.org/10.1097/00115550-199823062-00001
http://www.ncbi.nlm.nih.gov/pubmed/22259712
https://doi.org/10.3344/kjp.2012.25.1.22
http://www.ncbi.nlm.nih.gov/pubmed/9416746
https://doi.org/10.1097/00000542-199712000-00040
http://www.ncbi.nlm.nih.gov/pubmed/12520314
https://doi.org/10.1007/s10143-002-0224-y
http://www.ncbi.nlm.nih.gov/pubmed/7782824
https://doi.org/10.3171/jns.1995.83.1.0001
http://www.ncbi.nlm.nih.gov/pubmed/28504548
https://doi.org/10.2214/AJR.16.17471
https://doi.org/10.4055/jkoa.2015.50.3.215
http://www.ncbi.nlm.nih.gov/pubmed/22151070
https://doi.org/10.1046/j.1525-1403.2003.03031.x

	Massive Epidural Hematoma Caused by Percutaneous Epidural Neuroplasty: A Case Report
	INTRODUCTION
	CASE REPORT
	DISCUSSION
	CONCLUSION
	REFERENCES


