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Spinal Anesthesia for the Severe Preeclamptic
For as long as I can remember, (I don’t seem to have any problems with long term 
memory; it’s the short term memory that has me scratching my head) the anesthetic 
management for severely preeclamptic patients requiring cesarean section has been 
controversial. In 1985, Williams Obstetrics recommended avoiding regional anesthe-
sia at all costs. Based on survey and anecdotal reports, it was hypothesized that re-
gional anesthesia in this population would pose too much of a risk to the mother and 
fetus. Its been argued that splanchnic blockade in the presence of the reduced 
plasma volume that often attends parturients with severe preeclamsia may cause 

dramatic drops in blood pressure with resulting deleterious effects to maternal and fetal well-being. 
(1) And the large volumes of aqueous fluid given either prophylactically or in an attempt to correct hy-
potension was also thought to place the severely preeclamptic patient at unusual risk for iatrogenic 
pulmonary edema. (2) Intravenous pressor agents such as ephedrine were also hypothesized to be 
hazardous to severely preeclamptic women because of their increased sensitivity to these agents re-
sulting from their altered production and/or clearance of prolactin. (3-7) 

Additionally, the concern of spinal cord injury resulting from hemorrhagic complications which may 
occur in the attempt to provide neuroaxial anesthesia to the parturient with severe preeclamsia has 
lead the anesthetic community to shun regional techniques and opt for what I consider the more risk-
ier alternative: general anesthesia

But as Paul Harvey would say,”Here’s the rest of the story”

It is estimated that 2% of the entire population harbours an intracranial aneurysm, though most of 
these patients never become symptomatic(8) Women in their childbearing years are at greater risk for 
stroke than their male, age-matched counterparts. In fact, the incidence of stroke during pregnancy 
and the puerperium is higher than was previously thought (9) The American Maternal Mortality Col-
laborative reported cerebrovascular disease as the fifth cause of maternal deaths during 1980–1985
(10).  What is most startling, by 1990 stroke was considered the second leading cause of death of 
women in Canada and the United States(11,12) A study published in the September 2005 issue of 
Obstetrics & Gynecology (13) looked at data on stroke and pregnancy discharges within the Agency 
for Healthcare Research and Quality's Nationwide Inpatient Sample from the Healthcare Cost & Utili-
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zation Project for years 2000 to 2001. A total of 2850 discharges for pregnancy complicated by stroke 
were identified. This translated into a rate of 34.2 strokes for every 100,000 deliveries--a rate higher 
than was previously deduced in an earlier Canadian study, published in Stroke in 2000. That study 
used similar data and methodology and reported an incidence of 26 strokes for every 100,000 preg-
nancies(14).  Women who had experienced stroke were 70% more likely to have had a complication 
of pregnancy than were controls. Moreover,only preeclampsia and gestational diabetes were associ-
ated with stroke(15). And although the majority of strokes associated with pregnancy result from arte-
rial occlusions almost  40% result from subarachnoid hemorrhage.  (34) and that the induction of 
general anesthesia in this population may play a significant role in these hemorrhagic complications. 
It has long been known that following intubation, CPP and ICP increase  significantly after intubation 
and even esmolol or lidocaine as an iv bolus of1.5 mg.kg-1 before laryngoscopy and intubation do not 
completely prevent the increase in MAP(29). Although sodium pentathal, the drug that is currently the 
mainstay for the induction of general anesthesia in the pregnant population produces very favorable 
decreases in cerebral blood flow (CBF) and cerebral metabolic rate for oxygen (CMRO2),(30) large 
doses (4-6 mg-kg-1 iv) are required to decrease ICP during induction and intubation. This "deep" level 
of barbiturate anesthesia often produces marked decreases in MAP and CPP in these patients who 
are usually hypovolemic as a result of their disease process. This decrease in MAP and CPP pro-
duced by sodium pentathal may result in compromised regional cerebral blood flow (rCBF)(31). Con-
versely, "lighter" anesthetic levels using smaller amounts (2-3 mg • kg-1) of  sodium pentathal will 
usually not attenuate the increases in  MAP and CPP produced during laryngoscopy with tracheal in-
tubation(32). Consequently, large increases in CPP can either increase intracranial blood volume, 
thereby increasing ICP, or disrupt the blood-brain-barrier (BBB), causing cerebral edema(33).and/or 
intracranial hemorrhage especially if parturient has cerebral arterio-venous  malformations(AVM). Be-
sides with the advancing gestational age both aneurysm and AVM bleed more frequently(16). Bleed-
ing disorders, uncontrolled hypertension and cocaine abuse are other precipitating factors(17).The 
incidence of maternal stroke resulting from bleeding cerebral aneurysm is 1 in 6000 to 1 in 30,000 
pregnancies, with a 20% mortality and 50% incidence of permanent neurological sequelae(16)

Parturients are about seven times more likely to suffer a failed intubation than general surgical pa-
tients (18), which means that for every 300 general anesthetics given to a parturient, one will fail. Now 
consider that the number one cause of death in the pregnant population is aspiration and/or difficul-
ties in airway management during general anesthesia (19).  In the United States between 1987 and 
1990, 1453 deaths were judged to be pregnancy-related. This was calculated to mean that for every 
100,000 live births approximately 9 women would die! (a pregnancy-related mortality ratio was 9. 1 
/100,000 live births). From 1979 through 1990, CDC records revealed that 4097 pregnancy-related 
deaths of which 129 cases were anesthesia-related. Most deaths (82%) occurred in women undergo-
ing caesarean section, 5% were associated with vaginal delivery, and in 13% the type of delivery 
could not be determined. And here is the eye opener, which of course is not surprising: general anes-
thesia was involved in 52% of the cases and that these deaths were related to airway management 
problems. The death rate related to a regional anesthesia was about 25% and of these (here’s an-
other eye opener) 70% involved epidural anesthesia. It appears that local anesthetic toxicity or high 
blockade were the primary contributors leading to maternal death.

But despite the inherent risks associated with regional anesthesia it still is the safer approach. From 
1979 through 1984, the rate of death from general anesthesia during caesarean section was 20 per 
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million, and from 1985 through 1990, the rate was 32.3 per million. In contrast during that same study 
period, the rate of death during caesarean section with regional anesthesia decreased from 8.6 to 1.9 
per million (19).

I think the anesthesia community has finally begun to see the light.Obstetric anesthesiologists are 
cautiously approaching the issue of regional anesthesia in these patients, using primarily epidural an-
esthesia in preference to spinal anesthesia(20).

A common justification for preferring epidural to spinal anesthesia is the belief that incrementally dos-
ing the epidural catheter increases the epidural sensory blockade in stages and minimizes the risks of 
hypotension. However, spinal anesthesia has the benefit of producing regional anesthesia more rap-
idly and, some anesthesiologists believe, more reliably compared with epidural anesthesia(21).

The rapid onset of spinal anesthesia may be particularly beneficial in severely preeclamptic patients 
who frequently require urgent cesarean section. One prospective study compared epidural and com-
bined spinal-epidural (CSE) anesthesia for severely pre-eclamptic patients undergoing cesarean sec-
tion and concluded that changes in blood pressure are similar after epidural or CSE anesthesia(22). 
Hood (23)retrospectively  studied 138 severely preeclamptic patients receiving either epidural or spi-
nal anesthesia for cesarean section. They found the average reductions in mean arterial pressure 
were mild (15-25%) for both epidural and spinal anesthesia anesthesia. This finding was corroborated 
by prospective (24) and earlier uncontrolled studies of preeclamptic patients receiving high spinal an-
algesia  (25-27).

Although we should be concerned about producing iatrogenic pulmonary edema resulting from ex-
cessive intravenous crystalloid
administration the Hood study  tends to give us some reassurance that this is a rare event. Pulmo-
nary edema presented in the postoperative period only once and that was in a parturient that had un-
derlying myocardiopathy.

And the amount of  intravenous fluids he had given does not seem any greater than what would be 
normally given to the parturient with an uncomplicated pregnancy. He found patients having spinal 
anesthesia received approximately only 400 ml more intravenous fluid than patients receiving 
epidural anesthesia (means: spinal, 1780 ml; epidural, 1359 ml). Management of hypotension 
seemed to be relatively uncomplicated, with patients received modest doses of intravenous ephedrine 
and intravenous crystalloid. Total ephedrine use was minimal (median dose, 0; 75th percentile dose, 
8.75-10 mg) and similar for epidural and spinal anesthesia. 

Finally, although hemorrhagic complications can occur after neuraxial blockade, the actual incidence 
of spinal cord injury resulting from hemorrhagic complications is unknown; the reported incidence is 
estimated to be less than 1/150,000 for epidural anesthesia and 1/220,000 for spinal anesthesia(28). 
With such low incidences, it is difficult to rationalize withholding neuraxial anesthesia from this group 
of patients. In my way of thinking, neuraxial anesthesia is way safer even in the presence of low 
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platelets. Retrospective studies tend to reinforce this contention. For example, Frenk and his cowork-
ers retrospectively reviewed the medical records of parturients from 1997 to 2002  who had platelet 
counts less than 100,000. Of the 177 patients reviewed , 90% had platelet counts slightly greater than 
70,000 but less than 100,000 and received neuraxial anesthesia. No neurological complications were 
documented in any of the patients reviewed(35).In their retrospective review of 2929 parturients, 
Rasmus and colleagues concluded that platelet counts of 15,000 - 99,000/micrL  did not increase the 
risk of neurological complications after regional anesthesia(36).

Nonetheless, most clinicians still recommend using caution when providing regional anesthesia to 
these patients. They feel that the use of neuraxial anesthesia should be made on a case to case ba-
sis and only after additional bleeding studies are obtained. In the presence of thrombocytopenia, 
platelet function screens and d-dimer levels may be beneficial in helping the anesthesia practitioner 
decide if spinal anesthesia is the most appropriate technique.

And now you know the rest of the story.
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