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Unintended Complication of Intracranial Subdural
Hematoma after Percutaneous Epidural Neuroplasty
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Percutaneous epidural neuroplasty (PEN) is a known interventional technique for the management of spinal pain. As with any procedures, PEN is
associated with complications ranging from mild to more serious ones. We present a case of intracranial subdural hematoma after PEN requiring
surgical evacuation. We review the relevant literature and discuss possible complications of PEN and patholophysiology of intracranial subdural he-

matoma after PEN.
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INTRODUCTION

Percutaneous epidural neuroplasty (PEN) is one of many in-
terventional techniques utilized for nonsurgical management of
spinal pain. It is a minimally invasive technique developed near-
ly a decade ago to treat the pain from spinal radiculopathy®. Its
mechanism of action is known as local epidural adhesiolysis,
neurolysis of vertebral nerve roots and local lavage of inflam-
matory mediators by injections of local anesthetics, corticoste-
roids, hyaluronidase and hypertonic saline”.

However, adverse events of PEN are sometimes underesti-
mated because of its simplicity of procedure. Complications of
PEN include unintended dural puncture, administration of the
drugs to the subarachnoid or subdural space, catheter shear-
ing, catheter breakage, infection and severe hemodynamic in-
stability. Theses complications may occur not only as a direct
result of the procedure itself but also from specific drugs-relat-
ed side effect'".

There have also been reports of intracranial hypotension and
headache after neuroplasty>®. However, there has been no re-
ports on the case of subdural hematoma (SDH) occurring as a
result of PEN, as far as we know. We report a rare case of SDH
after PEN and discuss possible pathophysiology.

CASE REPORT

A 53-year-old right-handed male visited outpatient clinic due
to progressive headache for one month. He reported that his
headache started after PEN performed at another institution
for his back and leg pain one month ago. As the catheter was
inserted through the coccyges and came up to the back side, he
had immediate anxiety associated with back pain and sweating.
He felt palpitation of heart, which had never experienced be-
fore. After the procedure, his back pain and leg pain improved
but headache started. His headache was aggravated by standing
and relieved with lying down, least in the morning and worst at
night. He also had intermittent nausea and anxiety. His head-
ache worsened despite analgesics.

On his first outpatient visit three weeks after PEN, his mental
status and the rest of his neurological examination were normal.
The past medical history was otherwise unremarkable. He did
not have a history of chronic alcohol consumption or coagulop-
athy, nor had he been on a medication that could affect coagula-
tion. Physical examination was also unremarkable except for
mild neck stiffness. He could not recall any trauma or injury ex-
cept for PEN. Due to new-onset progressively worsening head-
ache, brain MRI was recommended but he refused at that time.
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One week later when his headache
worsened, even worse he agreed to
brain MRI. It showed bilateral chronic
subdural fluid collections compressing
the brain (Fig. 1). The patient was taken
to the operating room for bilateral burr
hole evacuation of subdural fluid col-
lection an placement of subdural cathe-
ter. Chronic subdural hematoma was
confirmed in the operating room. He
improved postoperatively with de-
creased headaches. We planned lumbar
MRI to evaluate the site of neurolysis but patient refused be-
cause he was getting better.

Headache eventually resolved and brain computed tomogra-
phy performed one month after burr hole trephination showed
resolution of SDH (Fig. 2).

DISCUSSION

The procedure of PEN was introduced in 1981 as an alterna-
tive to epidural catheter for providing anesthesia or analgesia?.
PEN is not only utilized in patients suffering from failed spine
surgery but also increasingly utilized for non-surgical manage-
ment of back pain®.

Excluding catheter-related complications, possible known
complications of PEN include hypotension, respiratory depres-
sion, urinary and/or fecal incontinence, urinary hesitancy, sexual
dysfunction, paresthesia, epidural abscess, and meningitis®. Talu
and Erdine' reported the complications from 250 neuroplasty
cases; hypotension was seen during and after drug injections in
12 patients; three patients had migration and penetration of the
catheter into the dura; 25 patients experienced numbness in der-
matomal areas of the upper or lower extremities; there were
eight infections at the entry site of the catheter, three epidural
abscesses, and two patients with meningitis. In additions, in-
flammation, edema, fibrosis, venous congestion, pressure on
the posterior longitudinal ligaments, annulus fibrosis, spinal
nerves, and even central sensitization may occur.

Complications from epidural neuroplasty may occur as a di-
rect result of the procedure or from the drugs administered as a
part of neuroplasty. Erdine and Talu" analyzed the differences
between immediate and late complications. Complications relat-
ing to the procedure are usually seen immediately, while compli-
cations relating to drug administration are typically seen later.
Immediate complications are bleeding in the epidural space,
bending of the tip of the needle, penetration of the dura, subdu-
ral insertion of the catheter, shearing of the catheter, problems
during the withdrawal of the catheter, severe pain during injec-
tion, blocking of the catheter, hypotension, and late complica-
tions are known to be delayed laceration of the dura, numbness
in the dermatomal region, temporary paraesthesia, permanent
paraesthesia, bowel and bladder dysfunction, sexual dysfunc-
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Fig. 1. Brain MRI taken one month after neuroplasty shows bilateral fronto-temporo-parietal subdu-
ral fluid collection with brain compression.

Fig. 2. Head CT taken one month after brain MRI showing complete res-
olution of subdural hematoma.

tion, headache, infection at the site of penetration, epidural ab-
scess, arachnoiditis'”'%12),

Intracranial hypotension can develop after cerebrospinal
(CSF) leakage from inadvertent dural puncture and can be ac-
companied by various symptoms, including headache and neck
pain. In recent years, cases of chronic subdural hematoma that
develop concomitantly with intracranial hypotension have been
reported?. In current case, we suspect that the patient had sud-
den headache and sweating as the dura was violated leading to
CSF leak.

Authors’ hypothesis is that during the PEN, CSF leak may oc-
cur due to dural tear, which could lead the intracranial hypo-
tension and symptoms of headache and neck pain. Also, con-
tinuation of intracranial hypotension might lead the subdural
hematoma.

Intracranial hypotension from CSF leak led to waxing and
waning orthostatic headache. Sudden intracranial hypotension
may stretch and tear of the intracranial bridging veins that even-
tually led to subdural hematoma. The fact that our patient had
postural headache supports our contention that CSF leak lead
to intracranial hypotension. Relatively stable neurologic status
of the patient is consistent with a slow venous bleed from torn
bridging veins.

There is similar case report of a 41-year-old woman with mul-
tiple sclerosis and intractable spasticity who developed a bilater-
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al subacute subdural hematoma after the placement of an intra-
thecal catheter connected to a programmable pump for baclofen
infusion®. We assumed that this similar report might support
our presumptive pathologic mechanism. Additionally our hy-
pothesis is supported by his negative history of trauma and un-
common age for chronic subdural hematoma.

Lad et al.?, discussed in detail the diagnostic tool of intracra-
nial hypotension. They asserted that brain MRI was better than
head CT in diagnosing intracranial hypotension. Brain MRI may
demonstrate subdural fluid collection, enhancement of the
pachymeninges, engorgement of venous structures, pituitary
hyperemia and sagging of the brain. Epidural blood patch is an
accepted treatment for headache associated with dura CSF leak
when conservative management fails?.

MRI of the spine may help detect the exact location of the
CSF leak for targeted epidural blood patch or surgical repair of
the dural laceration; it may reveal characteristic findings such as
epidural fluid collections, collapse of the dural sac accompanied
by engorgement of the epidural venous plexus, and abnormali-
ties of the root sleeves. Radioisotope cisternography could help
with the detection of CSF leak either directly by accumulation
of radioactivity outside the subarachnoid space or indirectly by
a limited ascent of the tracer to the cerebral convexities and its
early accumulation in the kidneys, urinary bladder, and soft tis-
sues. CT myelography, however, remains the study of choice for
localization of CSF leak. Mokri® reported that CT myelography
localized a CSF leak in 67% of patients overall compared with
50% and 55% for MRI and radioisotope cisternography, respec-
tively. We could not find the objective evidence of CSF leakage,
such as radioisotope cisternography and MRI. This might be
the weak point of our study. If we had such a study for proofing
CSE that would also help us for treating this patient.

PEN is mostly safe but can lead to serious complications.
However, we must aware of the possibility of such complica-
tions including intracranial hypotension and subdural hemato-
ma. In order to reduce complications, we recommend that epi-
dural neuroplasty procedures be performed in well-equipped
centers by experienced hands.

In this article, we tried to assume not only the possible com-
plication during PEN, but its presumptive pathologic mecha-

nism to prevent and manage the complication.

CONCLUSION

We report a case of chronic subdural hematoma discovered
one month after PEN.

The authors hypothesized that it was due to intracranial hy-
potension leading to chronic subdural hematoma. Physicians
should be alert this potential complication during PEN and pa-
tient should know the possibility of such a unintended compli-
cation before the procedure.
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