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Abstract
Background: Ependymomas represent 50–60% of all brain and central nervous
system tumors. Previous lumbar spine surgery for resection of an ependymoma
should not be considered a relative contraindication for the administration of
epidural/subarachnoid anesthesia to patients in labor.
Case Description: A 34‑year‑old G1P0, who underwent resection of an L1‑L3
intramedullary ependymoma 8 years previously, presented in active labor with residual
left leg numbness and tingling. The lumbar magnetic resonance imaging showed scar
tissue and the L1‑L3 laminectomy defect. With the acute onset of labor pain, the patient
underwent continuous lumbar epidural analgesia; the epidural catheter was placed at
the L5‑S1 level. The patient underwent an emergency cesarean section with surgical
anesthesia being attained up to a T4 dermatomal sensory level.
Conclusions: Neuraxial anesthesia can be performed safely in patients who have
previously undergone lumbar resections of intradural ependymomas. However,
the anesthesiologist should place the epidural needle/catheter at a nonoperative
level (e.g. above/below). Furthermore, epidural local anesthetics and opioids, as in
this case, placed at the L5‑S1 level below an L1‑L3 prior surgical scar, may diffuse
intradurally, bypassing the obliterated surgical epidural space and/or attendant
scar tissue.

Access this article online
Website:
www.surgicalneurologyint.com
DOI:
10.4103/sni.sni_490_17
Quick Response Code:

Key Words: Ependymomas, epidural analgesia, labor, scar tissue, spinal analgesia
INTRODUCTION
Ependymomas represent 50–60% of all brain and central
nervous system tumors.[9] The most common location
for these tumors is the cervical or cervicothoracic cord,
followed by the conus medullaris. The surgical technique
involves a dorsal approach to the tumor with a standard
laminectomy.[7]
History of lumbar surgery has previously been
considered a contraindication to lumbar epidural and
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subarachnoid (SA) analgesia used for patients in labor.
This is based on the assumption that the spread of local
anesthesia is uneven, leading to incomplete analgesia or
an entirely failed block.
Despite significant changes in the local anatomy
(e.g., scar), there are limited reports of successful epidural
analgesia for patients in labor following prior lumbar
surgery for scoliosis; fewer studies evaluated patients after
lumbar ependymoma surgery.[10]
The present case demonstrates successful labor epidural
analgesia–anesthesia (AA) in a patient with a prior
history of resection of an L1‑L3 intradural ependymoma
who underwent epidural placement at the L5‑S1 level.

CASE PRESENTATION
A 34‑year‑old G1P0, with a history of having undergone
an L1‑L3 level laminectomy for resection of an
intramedullary ependymoma 8 years ago, with mild
residual left leg numbness and tingling, presented in active
labor. The magnetic resonance imaging (MRI) of the
lumbar spine showed scar tissue at the L1‑L3 level from
the laminectomy.
When mild fetal nonreassuring heart rate developed,
it was elected to proceed with epidural anesthesia
administered at the L5‑S1 level. This was accomplished
uneventfully without paresthesia or CSF being noted.
A continuous epidural infusion with fentanyl‑ropivacaine
2 mcg/mL, 0.125%, 100 mL was immediately started,
and complete labor analgesia with a sensory level to
T8 was achieved and maintained. Due to ongoing fetal
distress, a C‑section was successfully performed (surgical
anesthesia achieved to the T4 spinal level by
administering an additional 10 mL of 2% lidocaine with
epinephrine 1:200,000 through the epidural catheter in
divided doses).

DISCUSSION
It is not uncommon for patients with histories of prior
back pain or back surgery to refuse neuraxial AA due
to fears of exacerbation of current or previous radicular
symptoms. Although successful epidural analgesia can
be achieved in approximately 40–95% of patients with
a history of prior back surgery, those with prior spinal
fusion surgery at L5‑S1 were more at risk of traumatic
needle placement, inadvertent dural puncture, and/or
unsuccessful epidural catheter placement.[1] Hebl et al.
retrospectively reviewed charts from 937 patients with
spinal stenosis, lumbar disc disease, or previous spinal
surgery, and found that only 10 patients had new deficits
or evolving symptoms following spinal or epidural
analgesia or anesthesia.[6]
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Spread of local anesthetic

The greater the epidural space compliance and the
lower the resistance, the greater is the spread of
epidural analgesia following local anesthetic solution
injection. In the younger population, the intervertebral
foramina are patent and the local anesthetic can spread
paravertebrally, with a subsequent fall in residual epidural
space pressure and a lower cephalad level of spread being
attained. However, to balance this seeming paradox
between young and the elderly, increases in intrathoracic
or intraabdominal pressure as seen during bearing down
during labor, for example, increase the epidural space
pressure, which is believed to result in more extensive
spread of local anesthetic solution in a cephalad direction.
The extent and the time course of cephalad movement of
intrathecal opioids morphine and fentanyl was studied in
8 healthy subjects by Eisenach et al.[5] The cerebrospinal
fluid (CSF) was collected at a more cephalad level after
intrathecal analgesic injection. It was demonstrated that
morphine moved cephalad with the same rapidity as
fentanyl, although it showed a slower onset of analgesia
compared to fentanyl.

Surgery effect on epidural space and local
anesthetic spread

Epidural analgesia in patients with a prior history of
back surgery can be complicated by several factors.
Arachnoiditis commonly occurs following back surgery;
however, clinically significant arachnoiditis is rare.
Epidural fibrosis (EF) leads to failure of uniform local
anesthetic spread and produces a patchy distribution of
analgesia. Epidural space narrowing can occur as a result
of ligamentum flavum injury in the process of surgical
decortication of laminae, consequently interfering with
the spread of local anesthetics in the epidural space.[8]
Additionally, obstruction of the epidural space increases
the incidence of dural puncture and postdural puncture
headache. In a series of 1,381 nonpregnant patients,
successful epidural analgesia was accomplished in 91%
of the patients with a history of prior spinal surgery, as
compared to 98.7% of the patients that had no such
history of spinal surgery. Furthermore, inflammatory
changes that occur within the extradural space following
an epidural anesthesia can lead to limited cephalad
spread of anesthetic solutions.

Mechanism of action of neuraxial local analgesics

After the local anesthetic is injected into the epidural
space, some will pass through the dura into the SA space,
where it is taken up by spinal nerve roots and the spinal
cord. Spinal cord uptake of local anesthetics is a slow
process and is accomplished by diffusion from the CSF
to the pia matter and into the superficial laminae of
the spinal cord. The heavily myelinated tissues in the
SA space that have a higher concentration of the local
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anesthetic agent, in comparison to areas of nerve roots
that do not contain myelin, play an important role in
the uptake of the local anesthetics. The CSF has a
major role in the distribution of the local anesthetics.
Local anesthetics act by blocking the neural conduction
through sodium ion influx inhibition.[3]

aspects to review before deciding on whether or not to
proceed with the lumbar epidural AA are the extent
of surgery performed, the anatomical changes suffered
from the intervention, the imaging studies of the
lumbar region, and the level of expertise of the health
care provider.

Epidural opioid administration leads to analgesia by either
crossing the dura and binding to the spinal opioid receptors
or through systemic absorption and binding to supraspinal
opioids receptors, or by a combination of the two.

Declaration of patient consent

Bolus epidural fentanyl administration exerts primarily a
spinal effect, showing more profound and longer‑lasting
analgesic effect when compared to intravenous fentanyl
administration. Bolus epidural fentanyl administered
through a lumbar epidural catheter demonstrates ten
times higher concentrations of fentanyl in the lumbar
CSF compared to the cervical CSF.

Labor epidural anesthesia in parturients with
history of back surgery

Few studies document that patients in labor following
prior lumbar surgery for ependymoma can tolerate lumbar
epidural analgesia. However, labor epidural analgesia
was performed in patients with a history of idiopathic
scoliosis and Harrington rod instrumentation, in patients
with a history of lumbar laminectomy for spinal stenosis,
and in patients with previous posterior spinal fusion for
kyphoscoliosis.[4]
Another parturient with a history of traumatic spine
injury and the presence of a Meureig Williams plate
from L1‑L4 presented for labor and delivery. Continuous
lumbar epidural analgesia was achieved up to a T10 level,
although larger doses of local anesthetic were used than
those used normally.
Labor epidural anesthesia was successfully performed in a
patient with a history of lumbosacral spina bifida cystica
removal in neonatal period. Bauchat et al. assessed the
efficacy of neuraxial labor analgesia in women with prior
discectomy surgery versus controls. The reported success
rate of neuraxial placement in parturients with previous
spine surgery was approximately 85–95%; however, only
50–60% were reported to have had successful analgesia.[2]
Despite being a relative contraindication for patients
with previous lumbar surgery, lumbar epidural AA can
be safely performed in selected cases. Some important
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