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ABSTRACT

ARTICLE INFO

Pregnant patients with neurological disorders face multifaceted challenges arising
from both the physiological changes of pregnancy and the underlying neurological
conditions. In this unique patient population, anesthesia management requires me-
ticulous planning to ensure maternal and fetal safety while minimizing the risk of
neurological complications. Neuraxial anesthesia emerges as a safe and effective op-
tion when implemented with appropriate patient selection, a multidisciplinary ap-
proach, and individualized anesthesia protocols. This review comprehensively eval-
uates the clinical benefits of neuraxial anesthesia in pregnant patients with neuro-
logical disorders, highlighting critical considerations in its application and potential
risks. Drawing upon the existing body of evidence, it aims to promote the safe use of
neuraxial techniques and enhance awareness of the challenges inherent in managing
this patient group. Additionally, the review underscores the importance of anesthe-
siologists adopting individualized strategies that address the specific risks associated
with neurological pathologies, optimizing the advantages of neuraxial anesthesia in
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1. Introduction

Obstetric patients can present with a broad range of
neurological disorders. Most of the literature on anes-
thesia management in such cases consists of case reports
or retrospective analyses involving a limited number of
patients. In this article, we will review the literature and
try to give a general summary about pregnant women
with neurological disorders. After discussing labor anal-
gesia and cesarean section anesthesia, general consider-
ations for pregnant women with neurological disorders
will be discussed and anesthetic management will be
summarized.

2. Anesthetic Considerations and Neurologic
Disorders

2.1. Labor pain

Pain perception is influenced by a person’s emotional
state, motivations, cognitive processes, and social and
cultural context [1]. Many women, particularly those ex-
periencing childbirth for the first time, describe labor
pain as intolerable [2]. In the 2019 obstetric analgesia
and anesthesia guidelines published by the American
College of Obstetricians and Gynecologists, it is stated
that maternal request alone is a valid medical indication
for labor analgesia. Additionally, they concluded that
neuraxial labor analgesia does not lead to a higher rate
of cesarean deliveries [3]. Pain during the first stage of
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labor is classified as visceral pain. It is caused by the
stretching of mechanoreceptors in the uterus and cervix,
as well as tissue ischemia. The visceral pain signals are
carried to the spinal cord through the T10, T11, T12, and
L1 nerve roots. The pain experienced during the second
stage of labor is more intense than that of the first stage.
The pain during the second stage of labor is a combina-
tion of visceral pain from uterine contractions and cervi-
cal distension, along with somatic pain caused by the
stretching of the vaginal and perineal tissues. The so-
matic pain signals are transmitted to the spinal cord
through the pudendal nerve (S2, S3, and S4) [4].

2.2. Effects of labor pain

Labor causes a neuroendocrine stress response that
has effects on multiple maternal and fetal organ systems.
Labor pain increases oxygen consumption, so pregnant
women who hyperventilate may experience respiratory
alkalosis due to hypocarbia [5]. The resulting hypocarbia
can inhibit ventilatory drive and cause maternal and fe-
tal hypoxemia in the absence of supplemental oxygen
[6]. Respiratory alkalosis shifts the oxyhemoglobin
curve to the left, increasing the affinity of oxygen for ma-
ternal hemoglobin and thus reducing the transfer of ox-
ygen from the placenta to the fetus. Severe maternal al-
kalosis can cause uteroplacental vasoconstriction, lead-
ing to decreased fetal blood flow and oxygen delivery [7].
Epidural analgesia reverses the adverse ventilatory ef-
fects of pain, resulting in increased oxygen tension in
both mother and fetus [8]. Increased plasma catechola-
mines secondary to pain increase peripheral vascular re-
sistance and reduce uteroplacental perfusion [9]. Using
analgesia during labor reduces the endocrine stress re-
sponse of the mother and baby [10].

2.3. Labor analgesia

Multiple pharmacologic and nonpharmacologic op-
tions are available to help women manage pain during
labor. Neuraxial analgesic techniques [i.e., epidural, spi-
nal, and combined spinal-epidural] are the most effective
way to alleviate labor pain [11]. The use of neuraxial an-
algesia is recommended to manage labor pain when
there are no contraindications [12]. The most commonly
used systemic labor analgesics are opioids and opioid ag-
onist-antagonists [13]. These include fentanyl, remifen-
tanil, meperidine, morphine, nalbuphine, butorphanol,
and pentazocine [14]. In addition to opioids, antihista-
mines, phenothiazine derivatives, benzodiazepines, or
anesthetic gases can be used. These are promethazine,
hydroxyzine, ketamine, midazolam, diazepam, and ni-
trous oxide [15].

2.4. Neuraxial analgesia and anesthesia in patients
with neurological disorders

Neuraxial analgesia and anesthesia techniques are the
preferred options for providing labor pain relief and an-
esthesia during cesarean delivery in obstetric patients.
Neurological disorders affect the choice of technique in
anesthesia management. We have some general con-

cerns for all patients with neurological or neuromuscu-
lar disorders. For instance, in patients with elevated in-
tracranial pressure caused by an intracarinal mass or
other factors, there is a risk of a rapid drop in cerebro-
spinal fluid (CSF) pressure and potential brain herni-
ation following neuraxial anesthesia. Additionally, dis-
torted anatomy may complicate both neuraxial anesthe-
sia and airway management.

2.5. When should we perform premedication?
What should we pay attention to?

Patients with neurological disorders should be pre-
medicated well before delivery. Previous records, in-
cluding imaging studies, should be examined, and a mul-
tidisciplinary management plan should be developed if
needed. For obstetric patients, this plan should address
labor analgesia or anesthesia for cesarean delivery. The
preanesthetic consultation provides the patient with an
opportunity to weigh the risks and benefits of different
anesthesia options. It is also important to review the cur-
rent treatment regimen, including medications that
might impact anesthesia management. Neurological
symptoms such as cognitive dysfunction or seizures
should be questioned for frequency and severity. The ef-
fects of neurological disease on other organs and sys-
tems (e.g. heart, lung) should be evaluated.

2.6. Intracranial mass

Patients with brain tumors may require anesthesia
for procedures other than craniotomy. The primary con-
cern is that a reduction in lumbar cerebrospinal fluid
(CSF) pressure, caused by a dural puncture—whether
intentional with a spinal needle or accidental with an
epidural needle—can increase the risk of brain tissue
herniation. There is also a risk of a potentially dangerous
increase in intracranial pressure after the administra-
tion of large volumes or bolus doses of epidural fluid
[16]. In a retrospective study conducted by Girault et al.
[16], 20 women with intracranial masses [primary or
metastasis] were examined. They underwent vaginal de-
livery or cesarean section with neuraxial analgesia and
anesthesia. It has been shown that the type of birth is not
associated with maternal mortality. The case report pub-
lished by Finder et al. [17] reported three patients man-
aged with epidural anesthesia: two with vaginal birth
and one with cesarean section. No complications were
observed related to the anesthesia technique. A 29-
week-old pregnant woman with giant intracranial men-
ingioma, reported by Kasper et al. [18], was admitted to
the hospital with speech disorder. In the imaging per-
formed, an intracranial mass covering more than 50% of
the right hemisphere was detected in the transverse sec-
tion. As a result of a multidisciplinary approach, a cesar-
ean section was performed with epidural anesthesia to
monitor consciousness. No complications related to the
anesthesia method were observed.

A neurological or neurosurgical consultation should
be obtained whenever possible before administering
neuraxial anesthesia in patients with intracranial
masses. The consultant should be specifically asked
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whether a dural puncture could cause brain herniation.
Neuroimaging should be reviewed to assess for mass ef-
fect, hydrocephalus, and potential obstruction of cere-
brospinal fluid (CSF) flow. If there is clinical and radio-
logical evidence of significant mass effect or CSF flow ob-
struction, the patient may be at an elevated risk of brain
herniation following a dural puncture, and neuraxial an-
esthesia should be avoided. For patients considered to
be at a lower risk of brain herniation, the risks and ben-
efits of neuraxial anesthesia should be discussed among
the neurologist, obstetrician, anesthesiologist, and the
patient.

In patients with intracranial masses, general anesthe-
sia may be necessary for an emergency or elective cesar-
ean section when neuraxial anesthesia is contraindi-
cated. In patients with elevated intracranial pressure,
opioids are commonly given alongside anesthesia induc-
tion agents during endotracheal intubation to prevent
hypertension and increased intracranial pressure that
may result from sympathetic discharge [19]. During an-
esthesia induction for a cesarean section, the advantages
of using opioids must be weighed against the risk of ne-
onatal respiratory depression, as all opioids pass
through the placenta [20]. Remifentanil is a desirable op-
tion due to its rapid onset and ultra-short duration of ac-
tion, which allow for quick emergence and smooth extu-
bation. In the prospective, randomized, controlled study
titled Effects of remifentanil on mother and newborn
during the induction of general anesthesia, conducted by
Kee et al. [21] on 40 cesarean section patients: 2 new-
borns in the study group required naloxone administra-
tion due to respiratory depression. Kee says remifentanil
crosses the placenta and may cause neonatal depression
and recommends using remifentanil when adequate fa-
cilities for neonatal resuscitation are available. In addi-
tion, during general anesthesia, PaCO2 (partial carbon di-
oxide) should be kept within the normal range. Increases
in PaCO2 will cause increased cerebral blood flow, and
hypercarbia should always be prevented in patients with
increased ICP [22]. Hyperventilation and hypocarbia
should also be avoided, as severe hyperventilation can
lead to cerebral vasoconstriction and reduced cerebral
perfusion. In pregnant patients, it can also cause uterine
artery vasoconstriction, leading to decreased blood flow
to the fetus [23].

2.7. Idiopathic intracranial hypertension (I1IH)

Also referred to as pseudotumor cerebri, this condi-
tion is characterized by high intracranial pressure with-
out the presence of a space-occupying lesion or ventric-
ulomegaly. Idiopathic intracranial hypertension (IIH)
can get worse during pregnancy. The most serious out-
come is the risk of permanent vision loss. There is gen-
erally no risk of brain herniation after dural puncture in
patients with IIH, and in fact CSF drainage can be used
therapeutically in patients with IIH [24]. In the case re-
port published by Gragasin et al. [25], while epidural an-
esthesia was applied to a pregnant woman with IIH diag-
nosis for labor analgesia, the catheter sent to the in-
trathecal space after involuntary dural puncture was
used both for labor analgesia and for CSF aspiration in

the treatment of severe postpartum headaches. In the
case report published by Moore et al. [26], an intrathecal
catheter was placed to treat postoperative intracranial
hypertension in a pregnant woman diagnosed with IIH.
In the case reports published by Palop et al. [27], it was
presented that epidural anesthesia technique was cho-
sen for labor analgesia in two pregnant women diag-
nosed with IIH. They suggested that especially epidural
bolus doses should be given slowly to avoid increasing
intracranial pressure. In the case report published by
Bedson et al. [28], they presented the combined spino-
epidural technique for cesarean section anesthesia to a
pregnant woman diagnosed with IIH. No complications
related to the choice of anesthesia technique were ob-
served in all of these case reports. In the case report pub-
lished by Estevez et al. [29], they presented a patient
with IIH who experienced acute vision loss while apply-
ing an epidural blood patch, and attributed the bilateral
vitreal and retinal hemorrhage to the increased intracra-
nial pressure caused by the rapid application of the epi-
dural blood patch. As a result, neuraxial anesthesia can
be applied carefully in pregnant women with IIH. The ad-
vantage of continuous spinal anesthesia is that it reduces
the increased intracranial pressure that becomes symp-
tomatic through CSF aspiration. Continuous spinal anes-
thesia is not typically used for labor analgesia, but it may
be considered for patients IIH who are at high risk for
cesarean delivery. The use of a small volume of spinal an-
esthetic enables rapid, titratable surgical anesthesia, re-
moving the need for a large, quick epidural bolus in the
event of an urgent operative delivery. Additionally, it can
be utilized to drain cerebrospinal fluid (CSF) in patients
who develop symptoms of increased intracranial pres-
sure (ICP) during or after labor. In the case report by Aly
et al. [30], a pregnant woman diagnosed with IIH pre-
sented to the hospital for delivery and presented with
symptoms of intracranial hypertension such as severe
headache, nausea and vomiting. After a voluntary in-
trathecal catheter was placed and 25 cc CSF aspiration
was performed, the patient's symptoms were relieved
and intrathecal labor analgesia was started.

2.8. Cerebrovascular disorders (CVD) (ischemic or
hemorrhagic stroke)

Ischemic or hemorrhagic stroke occurs in 30 per
100,000 women during pregnancy. In the case of acute
stroke, surgery should be postponed whenever possible
because adverse outcomes are likely to increase [31].
There is limited data to predict the risks in pregnant pa-
tients with a recent stroke. Management is based on the
patient's clinical condition and the urgency of delivery.
Neuraxial anesthesia techniques are preferred for pain
management during delivery, unless contraindicated
due to anticoagulation or the effects of a cerebrovascular
disorder (CVD) on intracranial anatomy and physiology.
For cesarean delivery, neuraxial anesthesia should be
considered whenever feasible to reduce circulating cate-
cholamines and minimize blood pressure fluctuations
associated with intubation and extubation [32].In a case
report published by Wang et al. [32], a cesarean section
is indicated for a pregnant woman with hemorrhagic
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stroke after a multidisciplinary approach and the patient
is administered epidural anesthesia. No procedure-re-
lated complications are observed. In the review titled
“Stroke in Pregnancy” published by Miller et al. [31] in
2020, it was suggested that vaginal delivery should be
the first choice for delivery, and neuraxial methods were
also recommended as the first choice for labor analgesia.
It has been suggested that neuraxial anesthesia should
be the first choice anesthesia method for patients who
are indicated for cesarean section with a multidiscipli-
nary approach. It is emphasized that general anesthesia
should be performed if therapeutic anticoagulants are
used, neurosurgical surgery is planned, or neuraxial an-
esthesia is contraindicated. In patients with ischemic
stroke who need antithrombotic or anticoagulant ther-
apy for prevention or treatment, neuraxial anesthesia
techniques must be coordinated with the timing of drug
administration. In some cases, neuraxial anesthesia
should be avoided due to the risk of epidural hematoma.

2.9. Intracranial aneurysm and arteriovenous
malformation (AVM)

There is no need to alter the standard anesthesia
management for patients who have undergone complete
surgical repair of an intracranial aneurysm or arteriove-
nous malformation (AVM). For patients with residual or
untreated lesions, a multidisciplinary plan for obstetric
anesthesia management should be developed, aiming to
prevent rupture of the lesion [33]. The main concern in
anesthetic management is to prevent hypertension, as it
canraise the pressure gradient across the lesion wall and
lead to rupture. This increase in pressure gradient and
potential rupture can occur after a dural puncture during
a neuraxial procedure, but could also theoretically result
from a sudden drop in cerebrospinal fluid (CSF) pressure
[34]. In a retrospective study published by Elwood et al.
[33] in 2020, 16 pregnant women with arteriovenous
malformation were screened; 13 of them required anes-
thesia for cesarean section and one required anesthesia
for labor pain. Of these, 11 pregnant women received
spinal anesthesia and 2 received epidural anesthesia.
One pregnant woman received epidural anesthesia as la-
bor analgesia. In their case series of 16 births, no compli-
cations were seen directly resulting from neuraxial pro-
cedures. The decision to use neuraxial techniques for la-
bor analgesia or cesarean delivery should weigh the
risks and benefits of these methods in comparison to al-
ternatives. For obstetric patients, neuraxial techniques
are typically recommended for those with known intra-
cranial aneurysms and arteriovenous malformations
(AVMs). Neuraxial labor analgesia is more effective in re-
ducing the rise in blood pressure during labor compared
to alternative methods of pain relief [34]. Neuraxial an-
esthesia facilitates instrumental vaginal delivery and re-
duces the need for general anesthesia during cesarean
delivery. The risk of significant intracranial hypotension
after a dural puncture can be minimized by using a small-
bore, pencil-point spinal needle. Epidural analgesia typ-
ically prevents dural puncture, but if an inadvertent du-
ral puncture occurs with the larger epidural needle, cer-
ebrospinal fluid (CSF) leakage may be more significant

compared to a small-bore spinal needle. General anes-
thesia eliminates the risk of dural puncture but necessi-
tates endotracheal intubation, which can be complicated
by hypertension during both intubation and extubation.
Additionally, the risks associated with general anesthe-
sia apply to all obstetric patients [33]. In patients with
intracranial vascular lesions who develop a headache
following a neuraxial anesthesia procedure, there should
be a strong suspicion of intracranial hemorrhage when
assessing the patient for a potential post-dural puncture
headache (PDPH). For these patients, intracranial hem-
orrhage should be ruled out before performing an epi-
dural blood patch to treat a PDPH. In the case report pub-
lished by Egger et al,, intracranial hemorrhage was de-
tected in the imaging performed after severe headaches
following spinal anesthesia in a pregnant woman with
known AVM diagnosis [35].

2.10. Spinal cord anomalies
2.10.1. Chiari malformation

Chiari malformations are congenital conditions
marked by abnormalities at the craniocervical junction,
leading to the downward displacement of cerebellar
structures and the potential for partial or intermittent
obstruction of cerebrospinal fluid flow [36]. Most preg-
nant patients have Chiari type 1, characterized by the
displacement of an abnormally shaped cerebellum be-
low the level of the foramen magnum [37]. Key anesthe-
sia-related concerns include the extent of obstruction or
potential obstruction of cerebrospinal fluid (CSF) flow
between the cranial and spinal compartments, as well as
the risk of herniation following a dural puncture [38].
Twelve pregnant women with type 1 Chiari malfor-
mation were followed by Chantigan et al. [37]; general
anesthesia was applied to 3 pregnant women, epidural
anesthesia was applied to 6 pregnant women, and spinal
anesthesia was applied to 3 pregnant women. It was
stated that neuraxial anesthesia is safe in pregnant
women with type 1 Chiari malformation. Landau et al.'s
[38] published case report emphasized that spinal anes-
thesia was applied to a pregnant woman with surgically
corrected Chiari type 1 malformation without any com-
plications. In a study titled “Management of Anesthesia
and Delivery in Women with Chiari I Malformations”
published by Waters et al. [39] in 2018, they showed that
no complications associated with neuraxial anesthesia
developed. In this article, the author stated that there
should be no complications in patients who receive epi-
dural or spinal anesthesia, and that the neuraxial option
should be offered to women with Chiari malformation.

2.10.2. Spinal abnormalities

Patients with cervical spine disorders may face an in-
creased risk of airway management difficulties during
general anesthesia, due to factors such as progressive
kyphosis or limited mobility following corrective spine
surgery [40]. Patients with spinal abnormalities may
have difficult neuraxial procedures, increasing the risk of
inadvertent dural puncture during epidural anesthesia
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[41]. Patients with these disorders should have radiolog-
ical imaging to assess the relevant anatomy if neuraxial
anesthesia is being considered. The feasibility of neurax-
ial anesthesia was demonstrated in the case report titled
"A Pregnant Woman with Spina Bifida: Need for a Multi-
disciplinary Labor Plan" published by O'neal [41].

2.10.3. Syringomyelia

Patients with syringomyelia are theoretically at risk
of syrinx dilation from a rapid epidural bolus injection or
from increased intracranial pressure during intubation
[42]. In a review titled “Anesthetic and Obstetric Man-
agement of Syringomyelia during Labor and Delivery”
published by Garvey et al. [42], 70% of 43 pregnant
women who underwent cesarean section received gen-
eral anesthesia, and 69% of those who gave birth vagi-
nally received epidural anesthesia. All anesthesia tech-
niques were successfully performed without permanent
complications.

2.10.4. Spinal stenosis or lumbar disc herniation

In a retrospective study published by Hebl et al. [43],
titled “Neuraxial Anesthesia in Patients with Spinal Ste-
nosis, Lumbar Disc Herniation or Previous Spinal Sur-
gery”, a total of 937 pregnant women were screened for
neurological complications. The primary limitation of
this study is that the effects of neuraxial anesthesia could
not be fully evaluated, as there was no control group

with similar pathology that received general anesthesia.
The study indicates that patients with spinal stenosis or
lumbar disc herniation may have an increased risk of
neurological complications following neuraxial anes-
thesia. In a retrospective study by Moen et al. [44], ap-
proximately 1.7 million patients who underwent neu-
raxial anesthesia were screened for postoperative neu-
rological complications, and spinal stenosis was deter-
mined to be a risk factor for postoperative neurological
complications. Of the 1.7 million patients screened, only
85 patients developed permanent neurological compli-
cations.

2.10.5. Patients with shunts

Patients with functional CSF shunts may undergo gen-
eral anesthesia or neuraxial anesthesia [45]. In the case
report published by Bedard et al. [45], epidural anesthe-
sia was applied to a pregnant woman with a shunt with-
out any complications. In patients with lumboperitoneal
shunts, the effect of intrathecal local anesthetic may be
unpredictable and its duration of effect may be shorter
due to leakage of the local anesthetic into the peritoneal
cavity through the shunt. An insufficient or failed block
may occur [46]. In a case report by Kaul et al. [46], on
accidental spinal analgesia in an obese woman with a
lumboperitoneal shunt, it was noted that the duration of
the local anesthetic's effect was reduced to 10-12
minutes when labor analgesia was administered with in-
trathecal local anesthetic.

Table 1. Summary of diseases and neuraxial procedures.

Illness Single dose Epidural Combined
spinal anesthesia anesthesia spinoepidural
anesthesia

Continuous Complications Precautions or
spinal key recommendations
anesthesia

Intracranial mass Reported [47] Reported [16-18] No reported

Beware of brain herniation
and potential obstruction

No reported Hydrocephalus due to

brainstem herniation and

ITH Reported [48] Reported [27]
Epidural boluses
should be adminis-
tered gradually and

slowly [29].

Cerebrovascular
disorders

Reported [31] Reported [31,32]

Intracranial
aneurysm or AVM

Reported [33,35] Reported [33]

Chiari
malformation

Reported [37,39] Reported [37,39]

Syringomyelia Reported [49] Reported [42,50]

Reported [28]

Reported [31]

Reported [33]

Reported [5,36]

No reported

Reported
[25,26,30]

Reported [31]

No reported

Reported [37]

No reported

infratentorial mass [47].

Acute vitreous hemorrhage
after rapid, high-volume
epidural [29].

No complications were ob-
served directly resulting
from neuraxial procedures.

SAH after spinal anesthesia
[35]

No complications were ob-
served directly resulting
from neuraxial procedures.

No complications were ob-
served directly resulting
from neuraxial procedures.

of CSF flow.

Continuous spinal anesthe-
sia can be used for analge-
sia, anesthesia, and head-
ache caused by ITH.

Caution with the use of
therapeutic or prophylactic
anticoagulants.

Neuraxial anesthesia is safe
in the operated patient.

The risk of lesion rupture
should always be kept in
mind.

Safety of neuraxial anesthe-
sia in the operated patient
[38].

High doses and rapidly ad-
ministered epidural bo-
luses may dilate the syrinx.

IIH: Idiopathic Intracarinial Hypertension; AVM: Arterio Venous Malformation; CSE: Combined Spino-Epidural; SAH: Subarachnoid Hemorrhage.
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3. Conclusions

Pregnant women with neurological disorders require
a multidisciplinary approach during both pregnancy and
delivery. The coordinated work of the neurologist, obste-
trician and anesthesiologist can ensure optimal results
for both the mother and the fetus. The neurologist; to
evaluate how the patient's current neurological condi-
tion will be affected by pregnancy and to monitor the dis-
ease. To determine the risk of neurological complica-
tions during pregnancy or delivery and to take the nec-
essary precautions. In pregnant women with neurologi-
cal diseases, the neurosurgeon has an important role in
the management of diseases that may require surgical
intervention or may lead to critical neurological condi-
tions such as increased intracranial pressure. He/she
can determine surgical risks in patients who are planned
to undergo neuraxial anesthesia. Emergency surgical in-
tervention may be recommended by the neurosurgeon.
He/she plays an active role in the management of neuro-
logical disorders that develop especially in the postpar-
tum period. The obstetrician; to monitor the course of
pregnancy, evaluate maternal and fetal health, and de-
termine the method of delivery in pregnant women with
neurological diseases. To create the most appropriate
birth plan for patients. The anesthesiologist; to deter-
mine the safest anesthesia method suitable for the pa-
tient's neurological condition. To evaluate the applicabil-
ity of neuraxial anesthesia and consider contraindica-
tions. If general anesthesia is required, to plan the anes-
thesia management in a way that minimizes the effects
of neurological diseases. The coordinated work of these
three branches can prevent possible complications and
make the birth process safe for both the mother and the
baby. This review aims to demonstrate that neuraxial an-
esthesia can be used safely in these patient groups and
may offer various advantages. With appropriate patient
selection, careful evaluation and individualized anesthe-
sia planning, neuraxial anesthesia applications can pro-
vide optimal results for both mother and baby. We aim
to encourage anesthesiologists to be informed on this
subject and not hesitate to apply neuraxial anesthesia to
pregnant women with neurological disorders.
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