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PNEUMOCEPHALUS AFTER A LUMBAR EPIDURAL STEROID INJECTION

Anthony H. Guarino, MD, and Neill M.

Wright, MD

Lumbar epidural steroid injections are
a routine therapeutic procedure provided
by pain management physicians. Despite
a known low morbidity, significant acute
events can occur.

We report a patient who developed
symptoms mimicking a stroke after an epi-
dural injection, and provide an evaluation
and assessment of this patient plus other
rare complications that occur with epidural

injections.
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Lumbar epidural steroid injections
are a routine therapeutic procedure pro-
vided by pain management physicians.
Despite a known low morbidity, signifi-
cant acute events can occur.

Case REPORT

A 67-year-old female with a history
of prior back surgery (L34 microdiscec-
tomy), hypertension, peripheral vascular
disease, obesity, and DJD presented with
sciatica. Her current medications includ-
ed amitriptyline, propoxyphene, and di-
clofenac. This 5°4”, 205 1bs. woman had an
unremarkable physical exam. Her blood
pressure was 150/80, heart rate 95 and
regular, respiration rate 18 and Oz SATs of
93% on room air. Her MRI revealed mul-
tilevel DDD and spinal stenosis. An unre-
markable lumbar epidural steroid injec-
tion was performed.

The epidural space was located un-
der fluoroscopy at Lys with the loss of re-
sistance technique using 2 mL of air. No
blood or cerebrospinal fluid was aspirated
before the injection of 6 mL of medication
(2 mL 1% lidocaine, 1 mL 80 mg Depo-
Medrol, 3 mL normal saline).
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Twenty minutes later, while in the re-
covery room, the patient noted numbness
in her tongue and mouth, sharpness be-
hind her right eye, and generalized weak-
ness. She had headache symptoms that
were aggravated by movement of her head
and were not relieved when lying supine.
Her blood pressure was 180/100, heart
rate 95 with normal sinus rhythm, res-
piration rate 18 and O SATs of 98% on
room air. Her physical exam in the recov-
ery room was unremarkable.

In the recovery room the patient was
monitored continuously and no specific
interventions were given. Within the first
15 minutes the patient’s symptoms de-
creased. She was subsequently transferred
to the emergency room where a head CT
scan was performed and a pneumocepha-
lus was diagnosed (Figs. 1 and 2). She was
discharged home and her symptoms com-
pletely resolved over the ensuing week. No
specific interventions were given.

The constellation of acute diffuse
neurological changes in a middle aged
obese female with known peripheral vas-
cular disease initially caused concern for
an evolving stroke; the signs resembled
strokes previously witnessed by the au-
thors. Although the epidural was un-
eventful, the procedure can produce high
levels of stress, possibly enough to cata-
lyze a stroke in a patient with high risk
factors. Fortunately, during assessment
of the patient, these concerns were de-
creased because the acute changes began
resolving immediately. However, symp-
toms still remained, so she was trans-
ferred to the emergency department for
a full work-up, including a head CT that
demonstrated pneumocephalus. A similar

sequence of events had not occurred be-
fore in the roughly 10,000 epidurals per-
formed by the authors. Therefore, a case
report on pneumocephalus and other po-
tential complications was undertaken to
share these findings with colleagues.

Discussion

Possible complications that can oc-
cur as a result of an epidural injection in-
clude dural puncture, vascular injection,
and subarachnoid hemorrhage. Symp-
toms of these complications include acute
headache, neurological changes, cardio-
vascular and respiratory changes, and
sudden onset of back and leg pain.

An acute onset headache after a lum-
bar epidural injection is a symptom that
can be associated with a postdural punc-
ture headache (PDPH), a migraine, a sub-
arachnoid hemorrhage (SAH), or a pneu-
mocephalus. A careful history and physi-
cal will help clarify the cause. PDPH gen-
erally produces a positional headache
with an onset 24-48 hours after a dural
puncture. A migraine is recurrent and
symptoms are typically similar with each
headache. SAH is extremely rare but has
evolving symptoms and is lethal 50% of
the time; prompt neurosurgical treat-
ment is required (1). When air is used in
the loss of resistance technique, pneumo-
cephalus should be considered. Pneumo-
cephalus headaches are typically not po-
sition dependent. A CT scan will help dif-
ferentiate the diagnosis of SAH and pneu-
mocephalus (2).

Accidental Injection of Air
A pneumocephalus can be caused by
air entering the meninges during a proce-
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the right (arrow)

Fig. 1. Axial CT scan windowed for soft tissue,
revealing pneumocephaly in the prepontine cistern on

(arrow)

Fig. 2. Axial CT scan windowed for bone, revealing
pneumocephaly in the prepontine cistern on the right

dure, either by injection or by the pres-
sure differential created between the spine
and an unoccluded needle. A pneumo-
cephalus typically causes a sudden head-
ache (3); it may manifest symptoms and
signs ranging from a persistent head-
ache, lethargy, confusion, and slow arous-
al, to hemiparesis and hemiplegia (4). The
symptoms usually resolve over one week,
concomitant with the reduction of cranial
air (4). Neurologic complications can oc-
cur whether or not air is used in the loss of
resistance technique (5, 6). Sudden head-
ache accompanied by associated neuro-
logic deficits after a spinal procedure sug-
gests the diagnosis of pneumocephalus.

In the above case report, the patient’s
one week recovery was consistent with re-
ported rates of absorption of air (7-9).
Use of a high inspired air/oxygen concen-
tration can hasten absorption of intracra-
nial air collection (10). Increasing the in-
spired oxygen concentration reduces the
partial pressure of nitrogen in the blood,
creating a greater concentration gradient
for nitrogen, the main constituent of the
intracranial air collection, to diffuse into
the blood stream (11). Long-term sequel-
ae from pneumocephalus have not been
reported in the literature.

Although rare, and typically as-
sociated with intracranial endoscopic
procedures or open craniotomies, ten-
sion pneumocephalus is a life-threaten-
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ing variation of pneumocephaly. In ten-
sion pneumocephalus, the volume of in-
tracranial air places pressure on the brain
similar to epidural hematomas and can
cause herniation, and ultimately death,
if not promptly recognized and treated
with surgical evacuation of the trapped
air pocket. Although unlikely, pneumo-
cephaly resulting from lumbar procedures
should be considered in the setting of se-
vere headache followed by obtundation.

Pneumocephalus can occur wheth-
er the needle penetrates the dura or the
arachnoid membrane; however, a subdu-
ral pneumocephalus may be more pain-
ful (12). The potential for a pneumoceph-
alus can be reduced by using normal sa-
line during the loss of resistance tech-
nique as well as limiting the time the sty-
let is withdrawn from the needle (2). Less
than 2 ml of subarachnoid air can cause
headache (8). The volume of air that can
be safely injected into the epidural space
has not been established (13). The corre-
lation between the amount of intracrani-
al air and headache symptoms is less than
perfect (8).

Pneumocephalus is a well-known
complication of spinal and epidural anes-
thesia, but it is extremely rare after a lum-
bar epidural steroid injection. This can
obscure the clinical diagnosis, leading to
unnecessary procedures and prolonged
patient discomfort (14).

Other Accidental Injections

In addition to pneumocephalus, in-
trathecal injections of medications can
cause problems. An injection of a local
anesthetic intrathecally can cause a cen-
tral block that extends up into a high sen-
sory level, endangering cardiovascular
and respiratory stability. If these problems
occur, blood pressure, heart rate, and res-
piration should be supported pharmaco-
logically, and ventilation assisted as indi-
cated. Although not substantiated in pub-
lished literature, arachnoiditis has been
reported as another complication of in-
trathecal steroids.

An unintentional injection of a large
bolus of medication into a vascular struc-
ture during an epidural injection can lead
to serious complications. Large doses of
local anesthetics can cause neurologic
problems as well as respiratory and car-
diovascular compromise. Choosing the
proper anesthetic agent and volume to
accompany the steroid can reduce poten-
tial complications. Problems are not usu-
ally observed when 2 mL of 1% lidocaine
is used. Besides limiting the amount of lo-
cal anesthetic injected, a test dose of lo-
cal anesthetic with epinephrine can be
given to confirm extravascular status. In
addition, fluoroscopic guidance is recom-
mended for needle placement with spinal
injections. Even with traditional interlam-
inar injections using the loss of resistance
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technique, nonionic contrast agent, such
as iohexol, will help delineate the exact lo-
cation of the needle tip, and aid in deter-
mining whether or not the needle tip is in-
travascular, subdural or intrathecal. Injec-
tions should be incremental, and all nec-
essary equipment and drugs should be
available to treat local anesthetic-induced
systemic toxicity.

Other Unintended Problems

Accidental dural puncture with a
large bore needle occurs approximate-
ly 1% of the time; dural puncture is the
most commonly reported complication
(15). Use of an 18- or 19-gauge needle re-
sults in a 50% chance of a headache de-
veloping (16). Higher caliber needles will
yield lower incidences of headache. Ini-
tial therapy for the positional headache
should include fluids with caffeine, bed
rest, and analgesics. Recalcitrant head-
aches can be treated with a blood patch,
which involves the injection of autologous
blood into the epidural area at the site of
the presumed puncture.

Epidural hematomas are extremely
rare. A hematoma usually occurs in the
setting of a coagulopathy or when using
anticoagulants, however, a patient with no
known risk factors can also develop a he-
matoma (17). Presenting symptoms usu-
ally involve back and leg pain. An emer-
gent scan (CT or MRI) should be ob-
tained to verify a suspicion. If not treated
with decompression within eight hours or
less, a hematoma pressing on a neurologic
structure may lead to irreversible deficits.

Epidural infections can lead to ab-
scesses, discitis, osteomyelitis, and/or
meningitis. This occurrence, though rare,
should be suspected if new back and/or
leg symptoms occur after an injection.
The combination of diabetes and ste-
roid immunosuppression may predis-
pose a patient to epidural abscess forma-
tion (18). Imaging and blood tests will
help clarify the problem. Epidural infec-
tion usually arises endogenously from he-
matogenous spread, secondary to infec-
tion elsewhere in the body. S. aureus is the
most common infection; antibiotic pro-
phylaxis for S. aureus should be consid-
ered for immuno-compromised patients
undergoing epidural corticosteroid in-
jections (19). Any neurological changes
should prompt an immediate neurosur-
gical consultation. Many infections can be
managed conservatively.

Unintended neural damage can also

occur during needle placement. If the
needle has caused neural damage in the
spinal canal, injection of the steroid can
worsen the situation and should not be
done. If there is any doubt as to the place-
ment of the needle the procedure should
be stopped. Subsequent care should in-
clude a neurological consultation, IV ste-
roids, and palliative medications.

CoNCLUSION

The case report presents a rare phe-
nomenon of a pneumocephalus after an
epidural injection. Physicians should con-
sider this diagnosis when a patient reports
an acute headache after an epidural injec-
tion. Diagnosis should be confirmed with
a head CT. The clinical course is benign
with resolution of the headache expected
over a one-week period.
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