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ABSTRACT

Preeclampsia is a significant, multifactorial, multiorgan disease affecting 6%-8% of all pregnancies in the United States and is the third leading
cause of maternal mortality. As such, it is incumbent upon any anaesthesia provider involved in obstetric cases to be familiar with the varied
manifestations of the disease, management goals from an obstetric standpoint, and the implications for provision of anaesthesia in this patient
group. Despite improvements in the diagnosis and management of preeclampsia, severe complications can occur in both the mother and the fetus. A
systematic approach to the anaesthetic evaluation is therefore necessary to reduce morbidity and mortality and to improve outcomes. The potential
pitfalls of general anaesthesia, including failed intubation, in these complicated patients make regional anaesthesia the preferred choice in many
cases. Recent studies have shown that spinal anaesthesia is often appropriate for preeclamptic patients, even in severe cases. Nevertheless, it is
important to be aware of the potential contraindications to neuraxial anaesthesia and to prepare for the possibility of encountering a difficult airway.
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INTRODUCTION:

Preeclampsia, which affects 5% to 7% of pregnancies, is a significant
cause of maternal and neonatal morbidity and mortality'.
Characterized by hypertension and proteinuria after 20 weeks'
gestation, the pathophysiologic basis of preeclampsia is deranged
angiogenesis with incomplete trophoblastic invasion leading to small,
constricted myometrial spiral arteries with exaggerated vasomotor
responsiveness, superficial placentation, and placental hypoperfusion.
Symptomatic preeclampsia reflects widespread endothelial
dysfunction, in which placenta-derived mediators cause multisystem
organ dysfunction.’

Preeclamptic parturients whose hypertension has been treated
antepartum generally present for delivery with contracted plasma
volume, normal or increased cardiac output, vasoconstriction, and
hyperdynamic left ventricular function (although left ventricular
systolic and diastolic dysfunction may develop). Additional
manifestations include increased airway edema, decreased glomerular
filtration, platelet dysfunction, and a spectrum of hemostatic
derangements (typically accentuated hypercoagulability).* In severe
preeclampsia, chronic placental hypoperfusion is often significant.
Since the uteroplacental circulation is not autoregulated, further
decreases in perfusion may be poorly tolerated by the fetus. Primary
peripartum goals in the severely preeclamptic parturient are the
optimization of maternal blood pressure, cardiac output, and
uteroplacental perfusion and the prevention of seizures and stroke.

Historically, a pervasive belief that spinal anesthesia in patients with
severe preeclampsia causes severe hypotension and decreased
uteroplacental perfusion prevented the widespread use of spinal
anesthesia in these patients. However, studies show that parturients
with severe preeclampsia experience less frequent, less severe
hypotension than healthy parturients. Among patients with severe
preeclampsia, spinal anesthesia may cause a greater degree of
hypotension than epidural anesthesia; however, this hypotension is
typically easily treated and short lived, and no studies have
demonstrated clinically significant differences in outcomes when
spinal anesthesia is compared with epidural or general anesthesia.
Risk—benefit considerations strongly favor neuraxial techniques over
general anesthesia for cesarean delivery in the setting of severe
preeclampsia as long as neuraxial anesthesia is not contraindicated.
Therefore, spinal anesthesia is a reasonable anesthetic option in severe
preeclampsia when cesarean delivery is indicated, and there is no
indwelling epidural catheter or contraindication to spinal anesthesia.

Spinal Anesthesia And Hypotension In Severe Preeclampsia
Hypotension after spinal anesthesia in severely preeclamptic patients
may reflect the rapid onset of sympathetic blockade, underlying
intravascular volume depletion, and possible left ventricular
dysfunction. Longstanding obstacles to widespread use of spinal
anesthesia for patients with preeclampsia were concerns about (1)
precipitous spinal anesthesia—induced hypotension, superimposed on
(2) preexisting uteroplacental hypoperfusion and (3) the risk of
inducing hypertension or pulmonary edema with subsequent efforts to
correct the hypotension.” While there was evidence as early as 1950
that preeclampsia actually attenuates spinal anesthesia—induced
hypotension,” it was not until the mid-1990s, when clinical trials
demonstrated the safety of spinal and combined spinal-epidural (CSE)
anesthesia in this patient population,”"" that spinal anesthesia gained
acceptance as an alternative to epidural and general anesthesia for
preeclamptic patients.

Most trials assessing the severity of hypotension after spinal
anesthesia among severely preeclamptic parturients exclude patients
in active labor because labor itself attenuates the frequency and
severity of the hypotensive response to neuraxial anesthesia during
cesarean delivery.” Most studies are relatively small (# < 150), and the
details of preoperative antihypertensive and magnesium regimens
vary.

Three prospective trials have demonstrated that preeclamptic
parturients experience less frequent and less severe hypotension and
require smaller doses of vasopressors than normotensive controls after
the initiation of spinal anesthesia. A potential limitation of an initial
study by Aya et al." was that mean gestational age and fetal weight
were significantly lower in the severely preeclamptic group compared
with the normotensive group. Resulting intergroup differences in
degree of aortocaval compression could have contributed to the
finding that hypotension was less severe in the preeclamptic group.

Similarly, a study by Clark et al.” did not control for fetal weight or
gestational age. To correct for this limitation, a follow-up study by Aya
et al.” studied preterm parturients presenting for nonemergency
cesarean delivery and matched the normotensive and preeclamptic
patients for gestational age (neonatal and placental weights were also
comparable). The severely preeclamptic group experienced a lower
incidence of hypotension requiring treatment (25% vs 41%, P=0.044)
and received a lower mean cumulative ephedrine dose (10 vs 16 mg, P
= 0.031) compared with the normotensive control group. These
findings indicate that spinal anesthesia can be safely administered to
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severely preeclamptic parturients undergoing nonemergency cesarean
delivery and that spinal anesthesia—induced hypotension can generally
be treated safely.

Spinal Versus General Anesthesia

For most of the severely preeclamptic population, the risk—benefit
profiles of spinal anesthesia and general anesthesia strongly favor the
use of spinal anesthesia when feasible. Important factors to consider
are the risks of clinically significant maternal hemodynamic
derangements, difficult airway management, stroke, spinal/epidural
hematoma, and adverse neonatal outcomes. As described earlier, in
severely preeclamptic patients, spinal anesthesia—induced
hypotension is typically easily treated, the risk of spinal/epidural
hematoma is low, and there is no evidence that neonatal outcomes are
compromised. In contrast, potential complications of general
anesthesia, such as hypertensive crisis, stroke, and difficult airway
management, are leading causes of morbidity and mortality in the
preeclamptic population. Therefore, in the majority of severely
preeclamptic patients, who are not coagulopathic or
thrombocytopenic, the risk of difficult or failed airway management
and delayed recognition of maternal stroke during a general anesthetic
are felt to exceed the risk of adverse outcomes from spinal
anesthesia-induced hypotension or spinal/epidural hematoma."”

Peripartum pharyngeal and glottic edema are accentuated in
preeclamptic parturients,” and the risks of difficult/failed
laryngoscopy and intubation are greater among preeclamptic
parturients than healthy parturients.” Traumatic laryngoscopy may
trigger pharyngeal or hypopharyngeal bleeding, further obscuring
visualization of the airway. Although the absolute risks of general
anesthesia (failed/difficult airway management, hypertension with
direct laryngoscopy, delayed recognition of stroke under general
anesthesia, and aspiration) are low even among preeclamptic
parturients, the risk of difficult airway management is a compelling
reason to favor neuraxial anesthesia. Closed claims analysis from the
United Kingdom from 2006 to 2008 identified poor management of
preeclampsia as one of the main categories in which poor perioperative
management may have contributed to maternal death.”

Severe preeclampsia is also a leading cause of peripartum hemorrhagic
stroke.” During direct laryngoscopy and intubation, severely
preeclamptic parturients experience significantly larger increases in
arterial blood pressure and middle cerebral artery velocity compared
with healthy parturients.” Cerebral hypertension may, in turn,
precipitate hemorrhagic stroke. Hemorrhagic stroke was the leading
direct cause of mortality in patients with severe preeclampsia
according to the most recent analysis by the United Kingdom Center
for Maternal and Child Enquiries.” If general anesthesia is necessary,
equipment should be immediately available to manage a difficult
airway, and every effort should be made to blunt the hemodynamic
response to laryngoscopy (e.g., via a bolus of an antihypertensive drug
or remifentanil).”"'

One study has been designed to detect differences in maternal or
neonatal outcomes associated with the use of spinal anesthesia
compared with general anesthesia in severe preeclampsia. Dyer et al.”
prospectively compared umbilical arterial fetal base deficit and other
markers of maternal and neonatal well-being in 70 preeclamptic
patients undergoing cesarean delivery due to nonreassuring fetal heart
rate tracings, randomized to receive either spinal or general anesthesia
(Table 4). The study was powered to detect an intergroup difference in
the primary outcome, the incidence of umbilical arterial base deficit >8
mEgq/L. In both groups, mean umbilical arterial base deficit values
were within the range considered normal for vaginal delivery (<10),
although the spinal group had a higher mean umbilical arterial base
deficit (7.1 vs 4.7 mEq/L, P = 0.02) and a lower median umbilical
arterial pH (7.20 vs 7.23, P = 0.046). There were no significant
intergroup differences in other markers of neonatal compromise,
including requirement for neonatal resuscitation, Apgar score <7,
umbilical arterial pH <7.2, and need for neonatal intermittent positive
pressure ventilation. Maternal heart rate and arterial blood pressure
values were also acceptable in both groups.

Notably, in the Dyer et al.” study, the mean ephedrine dose (14 vs 3 mg,
P =0.002) was significantly higher in the spinal anesthesia group. The
authors point out that there was no correlation between ephedrine use
and neonatal base deficit in either group. Of note, post hoc analysis
showed that unless diastolic blood pressure exceeded 110 mm Hg,

there was no intergroup difference in neonatal base deficit. However,
the clinical significance of this observation remains unknown,
especially since the study was not powered to assess this subset of
patients. The trend toward lower umbilical arterial pH in the spinal
group, in which ephedrine doses were higher, has prompted some
authors™ to recommend phenylephrine as the first-line vasopressor in
severe preeclampsia. This recommendation is consistent with the
finding that, in some studies, ephedrine is associated with greater fetal
acidemia than phenylephrine among healthy parturients presenting for
cesarean delivery.”

Hemodynamic Monitoring During Spinal Anesthesia In Severe
Preeclampsia

The spectrum of hemodynamic profiles observed in severe
preeclampsia reflects disease severity,” whether hypertension has been
treated™” and varied approaches to antihypertensive therapy and
comorbidities. Among nonlaboring, term preeclamptic parturients, the
incidence of global diastolic dysfunction, typically mild, is 40%." The
ASA practice guidelines for obstetric anesthesia state that the literature
is silent or insufficient to determine whether invasive hemodynamic
monitoring improves outcomes in women with pregnancy-related
hypertensive disorders. No specific monitor has been proven to impact
maternal or fetal outcomes in the setting of preeclampsia.” An arterial
catheter can facilitate detection and treatment of blood pressure
changes, especially in patients with severe or volatile hypertension.
Echocardiography can provide information about volume status and
cardiac function. In preeclampsia, central venous pressure often does
not correlate with pulmonary capillary wedge pressure,” which in turn
may not reflect left ventricular stroke work.” Also, pulmonary artery
and central venous catheters confer a reported 4% risk of
complications among hypertensive parturients.” Proponents of less
invasive monitors that estimate stroke volume, such as arterial
waveform analysis” and impedance cardiography, highlight the
favorable risk—benefit ratio and the correlation of these data (in the
early postpartum period among severely preeclamptic patients)* with
thermodilution-derived measurements. Further evaluation of these
monitors in the peripartum management of severe preeclampsia is
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ongoing.
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