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Abstract

Serious neurological complications after spinal anesthesia are rare, but do occur.  The most common are
postdural puncture headache and hypotension.  Hypotension after spinal anesthesia is a physiological
consequence of sympathetic blockade.  The diagnoses and management of these sequelae are discussed.
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PR O F E S S O R AU G U S T BI E R performed the first
s u rgical operation using spinal anesthesia at the
Royal Surgical Hospital of the University of
Kiel, Germany on August 16, 1898, heralding
the advent of major regional anesthesia using
neuraxial blockade (1).  In 1927, spinal anes-
thesia was performed by Gaston Labat at T h e
Mount Sinai Hospital (2).  Since then, of
course, it has been well incorporated into the
practice of anesthesiology.

The complications of spinal anesthesia may
be categorized as:

•  spinal – postdural puncture headache
•  cardiovascular
•  neurologic

Postdural Puncture Headache

Postdural puncture headache is the most
common complication of spinal anesthesia.  It
occurs most frequently in young adults includ-
ing obstetric patients, with an incidence rate of
14%, compared to 7% in individuals older than
70 years.

The use of smaller needles with pencil-
point tips has markedly reduced the incidence
of postdural puncture headaches.  These intense
headaches occur when cerebrospinal fluid
(CSF) escapes through the dural puncture site,
resulting in intracranial tension on meningeal
vessels and nerves.  Prompt treatment is essen-
tial and consists of bed rest, adequate hydration
(orally or intravenously), and the use of anal-
gesics.  If conservative therapy fails, an
epidural blood patch with 10–15 mL of autolo-

gous blood injected at the site of the
“meningeal” tear may be necessary to minimize
further leakage of CSF.  This modality is very
e ffective in relieving symptoms despite the
fears of infection and neurological sequelae (3).

C a r d i o v a s c u l a r C o m p l i c a t i o n s

The incidence of hypotension following
spinal anesthesia is 10– 40%.  The hypotension
is related to the extent of sympathetic blockade,
which is responsible for a decrease in systemic
arteriolar and venous tone.  Cardiac output may
fall as a result of the decreased venous return
( 4 ) .

Significant hypotension should be treated
with appropriate administration of intravenous
fluids and judicious use of vasoactive drugs
such as ephedrine or phenylephrine.

Cardiac arrest has been reported in healthy
patients during administration of a spinal anes-
thetic (4).  The cardiac arrest occurs suddenly,
often preceded by severe bradycardia in an oth-
erwise hemodynamically stable patient.  In
these cases, hypotension or hypoxemia is not a
precipitating cause.  It is postulated that the eti-
ology of the bradycardia and asystole might be
a reflex mechanism such as the Bezold-Jarisch
reflex (4).

N e u rologic Complications

The incidence of severe neurologic deficits
following spinal anesthesia is low.  In a
prospective study of 40,640 cases of spinal
anesthesia, the authors reported an incidence
rate of serious neurological deficits of 0.5 per
10,000 (confidence intervals 0.2 – 1.1 per
10,000) (5).  When they do occur, they are of
great concern to both the patient and the practi-
t i o n e r.  Despite the low incidence, many pa-
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tients reject spinal anesthesia because they fear
this complication.

The most benign neurologic complication is
aseptic meningitis.  This syndrome usually pre-
sents within 24 hours of spinal anesthesia and is
characterized by fever, nuchal rigidity and pho-
tophobia.  Microscopic examination of CSF is
characterized by polymorphonuclear leukocyto-
sis; bacterial CSF cultures are negative.  A s e p-
tic meningitis requires only symptomatic treat-
ment and usually resolves within a few days.

Cauda equina syndrome presents after re-
gression of the neuraxial blockade.  This syn-
drome may be permanent, or it may regress
slowly over weeks or months (6).  It is charac-
terized by a sensory deficit in the perineal area,
urinary and fecal incontinence, and varying de-
grees of motor deficit in the lower extremities.

The most serious neurologic complication is
adhesive arachnoiditis.  This reaction usually
occurs several weeks or even months after
spinal anesthesia.  The syndrome is character-
ized by a gradual progression of sensory deficits
and motor weakness in the lower limbs.  T h e r e
is a proliferative reaction of the meninges and
vasoconstriction of the spinal cord vasculature.

Spinal cord ischemia and infarction may
occur after prolonged periods of arterial hy-
potension (6).  The use of epinephrine in anes-
thetic solutions may reduce blood flow to the
spinal cord (6).  Traumatic injury to the spinal
cord and nerve roots is a rare cause of neuro-
logic deficits.  In the past, syringes and ampules
of local anesthetic medications were sterilized
by immersion in phenolic disinfectant solu-

tions.  This chemical contamination has been
implicated as a cause of neurologic complica-
tions following spinal anesthesia.

Transient neurologic symptoms consisting
of severe radicular back pain after neuraxial
blockade regression were reported in 1960 fol-
lowing spinal anesthesia with 5% lidocaine.
There were no sensory or motor deficits, and
the symptoms resolved spontaneously within a
few days.  The etiology of this radicular pain
was unclear.  The incidence was greater with
the use of lidocaine compared with bupivacaine
and was more common in patients having
s u rgery with the hips or knees in the flexed po-
sition (7).
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