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Stem Case and Key Questions Content 
A 26-year-old patient, G4 P2012, with scant prenatal care but with a 12-week ultrasound dating her to 
34 4/7 weeks estimated gestational age presents with ruptured membranes, contracting, and dilated 
to 1.5 cm. Her first delivery was cesarean at full term for unknown reasons. Her second delivery was 
vaginal birth after cesarean (VBAC). She denies all other medical history other than being treated for 
chlamydia at 28 weeks at an outside clinic. She admits to smoking crack cocaine - most recently 
yesterday evening. 
 
She is requesting an evaluation for labor analgesia. During your examination, her vital signs are: BP = 
202/104 mmHg, P=124 bpm R=19, O2 = 96% on room air. She is having contractions every three 
minutes and is complaining of severe (10/10) pain as well as a frontal headache despite taking 1000 
mg of acetaminophen a few hours ago. 
 
What is your differential diagnosis for her elevated blood pressure? 
 
How would you distinguish acute cocaine intoxication vs. preeclampsia vs. chronic hypertension vs. 
gestational hypertension? 
 
Would you treat her blood pressure prior to offering a neuraxial block? 
 
Assuming you decide to treat her BP first, which antihypertensive medication(s) would you 
administer? What would be your dosing strategy? What are your goals for this patient’s BP? 
 
The obstetrician places an order to load the patient with magnesium sulfate. In the interim, you decide 
to administer labetalol. Despite your treatment with labetalol, the patient’s BP remains elevated at 
170/105 mmHg. Her pulse is 92 bpm and she is still c/o 10/10 pain. 
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Would you continue to administer antihypertensives or would you offer her a neuraxial block at this 
time? What other antihypertensive medications would you consider? 
 
While waiting for the nurse to administer hydralazine, you perform a physical examination which 
reveals a Mallampati 4 airway, a limited and small oral aperture, 2 finger breath thyromental distance 
but full range of motion. She has poor dentition. Her BMI is 23. 
 
Do you want any lab work prior to epidural placement? If so, what labs? 
 
While waiting for lab results, the patient begins to have some late decelerations, and the obstetrician 
says she may have to proceed to cesarean delivery if they do not improve soon. 
 
What are your considerations in deciding to offer a neuraxial block vs general anesthesia if there is an 
increased likelihood of a cesarean delivery in this patient? 
 
The lab results return with a platelet level of 95,000/µL, would you still proceed with epidural 
placement? What about 80,000/µL? 50,000/µL? What is the lowest platelet count with which you 
would feel comfortable placing an epidural? Does the potential difficult airway or impending cesarean 
delivery affect your platelet count threshold? 
 
You decide to proceed with neuraxial analgesia for labor pain management as the decelerations have 
improved and the cesarean delivery is on hold. Would you offer a spinal, combined spinal-epidural or 
an epidural? What are the advantages/disadvantages of each in this patient? 
 
Assume you proceed with a combined spinal-epidural, what medications would you use to provide 
adequate analgesia for this patient? What factors impact your decision? 
 
While attempting to place an epidural you notice cerebrospinal fluid in your epidural needle. 
How would you proceed? Would you place an intrathecal catheter? What are the potential 
advantages/disadvantages to placement of an intrathecal catheter? 
 
Rather than placing an intrathecal catheter, you remove your epidural needle, go one level higher to 
L2-L3, and place a CSE successfully. 
 
Do you have any concerns with administering a test dose containing epinephrine considering the 
patient may have acute cocaine intoxication? Hypertensive crisis? With the patient having already 
received labetalol? 
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You administer a test dose, which is negative. The patient has a sensory T8 level bilaterally. You 
finish charting and leave the room. 
 
Twenty minutes later you get called back to laboring room urgently as the patient is hypotensive 
(84/56 mmHg). What is your medication of choice for treating hypotension in this patient? 
 
You administer 200 mcg of phenylephrine and the patient’s blood pressure improves to 122/67 
mmHg, but she still seems somnolent. The nurse asks if you gave any opioid intravascularly. The 
boyfriend is in the room and seems to be intoxicated. As you turn to talk to the patient, her eyes roll 
back and she becomes unresponsive. You feel a thready pulse. What do you do? 
 
Her blood pressure continues to cycle and her pulse oximetry waveform is intermittent. She remains 
unresponsive despite verbal and physical stimulation. Another RN attaches the patient to an AED and 
the patient has a rhythm, a HR of 108 bpm, but you do not feel a radial or a carotid pulse. It does not 
appear that she is making respiratory effort. What are your considerations in resuscitating this 
patient? 
 
Why is manual left uterine displacement necessary during your resuscitation? 
 
What is your differential diagnosis for this patient’s pulseless electrical activity? 
 
If the patient were experiencing a ventricular fibrillation arrest, how would that change your 
differential? How would it change your treatment options? 
 
You decide to defibrillate the patient as she is in ventricular fibrillation. The RN asks if there is any risk 
to the fetus if you shock the mother. 
 
Is it safe to leave fetal monitors on during defibrillation? 
 
Despite initial resuscitation efforts there is no return of spontaneous circulation. The obstetrician 
suggests proceeding with hysterotomy. How much time would you allow for resuscitative efforts prior 
to proceeding with a perimortem cesarean delivery? Would you proceed to the operating room or stay 
where you are in the laboring suite? What is your gestational age cut off for proceeding with emergent 
hysterotomy? 
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Model Discussion Content 
 
The differential diagnosis for elevated blood pressure in this patient includes: 
• Acute cocaine intoxication 
• Chronic hypertension - untreated 
• Gestational hypertension 
• Pre-eclampsia 
 
Distinguishing between acute cocaine intoxication, preeclampsia, chronic hypertension, and 
gestational hypertension can be difficult but is necessary. Acute cocaine intoxication usually presents 
with tachycardia and hypertension. Cocaine can cause coronary vasoconstriction in a dose-
dependent fashion that can result in significant myocardial ischemia and/or sudden death.1 Cocaine 
use can also precipitate supraventricular and ventricular dysrhythmias through direct actions at 
myocardial receptors or as a complication of myocardial ischemia. Cocaine use can also result in a 
variety of central nervous system (CNS) complications including psychomotor agitation, seizures, 
coma, headache, intracranial hemorrhage, and focal neurologic symptoms.2 Seizures may occur after 
cocaine abuse in patients without an underlying seizure focus. Headaches occur often and are likely 
due to neurotransmitter dysregulation or hemodynamic alterations. 
 
Benzoylecgonine (BE) is the major urinary metabolite of cocaine and is usually tested for in blood, 
urine, saliva, hair, and meconium. Cocaine is rapidly metabolized and detectable in blood and urine 
for only a few hours after being used. Nevertheless, BE can be detected in the urine for several days 
following intermittent use and up to 10 days or more after heavy use. Although the assay for BE is 
highly accurate, false positives and false negatives may occur. Thus, a drug assay that is "positive for 
cocaine" does not necessarily indicate acute cocaine use. BE is also found in some over the counter 
medications and therefore may cause a clinical false positive result (i.e., patient did not take cocaine 
but his symptoms are mistakenly attributed to acute cocaine intoxication). 
 
As for hypertension in pregnancy, there are four categories. 
 
1. Preeclampsia-eclampsia (BP elevation ≥ 140mmHg (systolic) or ≥ 90 mmHg (diastolic) on two 
occasions more than 4 hours apart after 20 weeks of gestation with proteinuria or any of the severe 
features of preeclampsia listed below) 
2. Chronic hypertension (hypertension that predates pregnancy) 
3. Chronic hypertension with superimposed preeclampsia (chronic hypertension in addition to 
preeclampsia) 
4. Gestational hypertension (BP elevation after 20 weeks of gestation in the absence of proteinuria or 
any of the severe features of preeclampsia listed below) 
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Recent guidelines have modified diagnostic criteria for preeclampsia. The presence of proteinuria is 
no longer required to diagnose a patient as being preeclamptic. Rather, hypertension associated with 
the severe features of preeclampsia qualifies the patient to have the diagnosis of preeclampsia. 
 
The following are Severe Features of Preeclampsia: 
 
1. Hypertension: systolic >160 or diastolic >110 on two occasions at least 4 hours apart while the 
patient is on bed rest. 
2. Thrombocytopenia (platelet count <100,000). 
3. Impaired liver function (elevated blood levels of liver transaminases to twice the normal 
concentration), severe persistent RUQ or epigastric pain unresponsive to medication. 
4. New development of renal insufficiency (elevated serum creatinine greater than 1.1 mg/dL, or 
doubling of serum creatinine in the absence of other renal disease). 
5. Pulmonary edema. 
6. New-onset cerebral or visual disturbances. 
 
When proteinuria is present, a patient can be diagnosed with preeclampsia in the setting of elevated 
blood pressure and the excretion of >300mg of protein in a 24-hour urine collection or a 
protein/creatinine ratio of at least 0.3 mg/dL. The dipstick method is discouraged for diagnostic use 
(1+ is considered as the cutoff) unless there are no quantitative methods available.3 
A SBP > 160 or DBP > 110 mmHg during pregnancy should be treated with antihypertensives.3 There 
are no studies that identify safe blood pressure treatment targets for pregnant women; guidelines 
suggest SBP levels below 160 and DBP below 105 in order to avoid cardiovascular or 
cerebrovascular events. Women with hypertensive encephalopathy, hemorrhage, or eclampsia need 
parenteral agents to lower blood pressure to limit the risk of intracerebral hemorrhage. But when 
treating hypertension, it is important to avoid hypotension, because uterine blood flow is typically 
maximally dilated during pregnancy and most likely is directly proportional to mean arterial pressure 
without autoregulation.4 Therefore, the acute, aggressive lowering of BP may lead to fetal distress. 
Commonly used antihypertensives in this setting are hydralazine, labetalol, esmolol, nifedipine and 
sodium nitroprusside - all of which are considered safe for the fetus. There is no data to suggest 
selecting one agent over another. Interestingly, ACOG does not recommend magnesium sulfate as an 
antihypertensive agent despite its use in preeclamptic patients and its ability to lower blood pressure.5 
Hydralazine has been used safely in pregnant women for decades and has been considered the drug 
of choice for treating severe hypertension in preeclampsia. Hydralazine is a potent vasodilator and 
may cause maternal hypotension. Side effects include tachycardia, palpitations, headache, and 
neonatal thrombocytopenia. 
 
Labetalol, formerly considered second-line therapy for severe hypertension because of the concern 
for neonatal bradycardia, is now also advocated as first-line therapy. It is a combined alpha- and beta-
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adrenergic receptor antagonist with a 1:7 ratio of alpha:beta antagonism when administered 
intravenously. Labetalol should be avoided in women with severe asthma, heart disease, or 
congestive heart failure. 
 
In the largest randomized trial comparing labetalol to hydralazine, hydralazine was associated with 
more maternal tachycardia and palpitations but less neonatal bradycardia and hypotension.6 
In patients with severe cocaine induced hypertension, caused by excessive norepinephrine release, 
phentolamine can be used to counteract the alpha effects of this release. The usual dose is 5 to 10 
mg intravenously every 5 to 15 minutes as necessary. In traditional teaching, beta blockers 
should not be used in the treatment of cocaine induced hypertension because beta blockers leave 
unopposed alpha stimulation. This unopposed alpha surge is associated with coronary ischemia.7,8  
On the other hand, if your patient continues to demonstrate significant hypertension but no longer 
appears acutely agitated, tachycardic, or diaphoretic, acute cocaine exposure is unlikely to be the 
cause. 
 
Dosing recommendations for labetalol in the setting of hypertensive emergency in the parturient are 
as follows: an initial IV dose of 20 mg over 2 minutes. If pressures remain elevated 10 minutes later 
then administer 40 mg IV over 2 minutes. If 10 minutes later blood pressure still remains elevated, 
then administer 80 mg IV over 2 minutes with a maximum of 300 mg/24 hours. If pressures remain 
elevated or if there is a contraindication to labetalol use, hydralazine can be administered. 
Recommendations for hydralazine dosing are: an initial 5 or 10 mg IV bolus given over 2 minutes, 
followed by 5-10 mg every 20 minutes with a maximum of 30 mg.5 

 
With respect to anesthetic options for this laboring patient who may require an emergent cesarean 
delivery, there are multiple potential concerns. 
 
These include: 
1. The patient has preeclampsia with severe features. She has new onset HTN after 20 weeks of 
pregnancy with severe features (headache not relieved with acetaminophen). There is a risk that she 
is thrombocytopenic. Additionally, there are no baseline coagulation labs. 
2. Another potential differential is placental abruption related to her cocaine abuse and she is 
complaining of 10/10 pain. Even without clinical symptoms, she carries a risk of developing DIC in the 
setting of abruption. 
 
In this setting, many would attempt to obtain the following lab results: 
• Type and Screen 
• CBC (with platelets) 
• Toxicology Screen 
• Coagulation labs (she has history of drug use, perhaps liver disease. In that case, PT would be 
elevated) 
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• Fibrinogen, especially if there is a concern for DIC 
 
ASA and The American College of Obstetricians and Gynecologists (ACOG) encourage neuraxial 
anesthesia over general anesthesia for preeclamptic patients going to cesarean and consequently 
recommend placing an epidural early in case of an emergent cesarean. Early epidural placement is 
recommended to avoid the potential complications associated with the general anesthesia in this 
patient population. These risks include: hypertensive crisis, stroke, and difficult airway management - 
the leading causes of morbidity and mortality in the preeclamptic population. Pharyngeal and glottic 
edema are more severe in preeclamptic parturients, and the risks of difficult/ failed intubation are 
greater among preeclamptic parturients than healthy parturients.9 In addition, severe preeclampsia is 
also a leading cause of peripartum hemorrhagic stroke. During direct laryngoscopy and intubation, 
preeclamptic parturients experience significantly larger increases in arterial blood pressure and middle 
cerebral artery velocity compared with healthy parturients.10  

 
The incidence of neuraxial hematoma is small but cannot be precisely determined, studies have found 
an incidence of anywhere between 1:150,000 to 1:200,000.11 In many reports of neuraxial hematoma, 
risk factors beyond thrombocytopenia were identified. Although it seems logical for thrombocytopenia 
to be a risk factor of developing a spinal hematoma, the platelet level at which this occurs seems to be 
less important than the associated risk factors. Consequently, there is no definitive data for a “safe” 
platelet count. Traditional teaching dictated a platelet count of at least 100,000/µL for the safe 
administration of neuraxial anesthesia. This cutoff probably originated from the results of a 1972 study 
that correlated platelet counts with bleeding times.12 More recently some have suggested a lower 
acceptable platelet count (80,000/µL) for the administration of neuraxial anesthesia with parturients 
without other risk factors.11 

 
Practice guidelines from ASA say that a routine platelet count is not necessary in the healthy 
parturient,13 but in preeclampsia endothelial dysfunction can lead to platelet activation and 
consumption leading to thrombocytopenia. Therefore, the ASA practice guidelines advise that for 
patients with preeclampsia “the use of a platelet count may reduce the risk of anesthesia-related 
complications.”13 In one large retrospective study, the only two cases of obstetric spinal epidural 
hematoma occurred in patients with HELLP.14 

 
Many clinicians do not order additional coagulation testing if a parturient with preeclampsia has 
platelets over 100,000/µL. This is because coagulopathy is rare in preeclamptic women with a normal 
platelet count.15 On the other hand, women with a platelet count less than 100,000/µL may have other 
hemostatic abnormalities, including prolonged prothrombin time (PT), prolonged partial thromboplastin 
time(PTT), and reduced fibrinogen.15 In this case, checking serial platelet counts PT, PTT, and 
fibrinogen levels are recommended.9  

 
In general, the vast majority of anesthesia providers will not proceed with neuraxial anesthesia with a 
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platelet count lower than 50,000/µL, and almost everyone will proceed with neuraxial anesthesia in 
patients with a platelet count over 100,000/µL. It is those patients who have a platelet count between 
50,000/µL and 80,000/µL where the risks and benefits of neuraxial anesthesia must be weighed 
against the risks of general anesthesia if emergency cesarean is required.11 

 
Options for neuraxial labor analgesia include combined spinal epidural, epidural, and spinal. The 
combined spinal epidural technique is popular because it provides a rapid onset of profound analgesia 
with minimal motor blockade. The definitive return of CSF via the spinal needle has been associated 
with a reduction of epidural catheter failures.16,17 And, the ability to use the epidural in an emergency 
situation is an advantage. Studies looking at epidural with a dural puncture seem to have improved 
sacral spread, onset, and bilateral pain relief.18 Because sacral analgesia is difficult to accomplish 
after a single lumbar epidural dose of local anesthetic, CSE analgesia provides more complete 
analgesia for women in advanced stages of labor.19 Nevertheless, there are potential complications 
associated with dural puncture including post dural puncture headaches, hemodynamic changes, and 
nausea, vomiting, and pruritus due to intrathecal opioids. 
 
Neuraxial opioids provide excellent analgesia for early labor but are associated with side effects 
including nausea, vomiting, and pruritus. The addition of local anesthetics such as bupivacaine 
provides effective analgesia while minimizing the undesirable side effects. In addition, onset of 
analgesia is more rapid and duration of analgesia is longer when combining opioids and local 
anesthetics. Opioids and local anesthetics act synergistically to provide analgesia. The combination 
allows for a decreased concentration of local anesthetic, limiting motor block. 
 
Options for opioid use include fentanyl which is often combined with bupivacaine due to its rapid onset 
(related to its high lipid solubility) and safety profile to both mother and fetus. Conversely, morphine (a 
water-soluble opioid) has a much slower onset (30-60 minutes). 
 
Bupivacaine is the most commonly used local anesthetic for labor analgesia. Low concentrations 
(0.125% or less) provide excellent analgesia with minimal motor block. 
 
Accidental dural punctures occur anywhere between 0 and 6.6% of patients, and PDPH develops in 
approximately half of those cases. Placing an intrathecal catheter at the time of the dural puncture 
avoids a second dural puncture and provides immediate pain relief. One meta-analysis suggests that 
intrathecal catheter placement significant reduces the need for an epidural blood patch but a 
significant reduction in the incidence of PDPH was not seen.20 

 
Test doses (a combination of local anesthetic and epinephrine) are commonly administered to rule out 
intravascular or intrathecal placement of epidural catheters. In preeclamptic women it has been 
suggested that the test dose be omitted so as to avoid administering epinephrine. This concern arises 
from observations that preeclamptic women exhibit a greater sensitivity to vasopressors.21 
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There is one case report of a hypertensive crisis in a preeclamptic woman after the incremental 
administration of 30 mL of 2% lidocaine with epinephrine (1:200,000) but the timing of the onset and 
duration of hypertension was atypical, and a drug error could not be excluded.22 On the other hand, 
other case series have not documented adverse effects in women with preeclampsia and 
epinephrine.23 Such small doses of epinephrine are unlikely to pose a significant risk of hypertensive 
crisis, given the absence of confirmed reports after decades of its use in obstetric anesthesia practice. 
However, patient who have received beta-adrenergic receptor antagonists (e.g., labetalol) may not 
demonstrate the typical tachycardic response to intravascular administration of epinephrine thereby 
limiting its effectiveness in excluding intravascular placement.23 

 
Both phenylephrine and ephedrine are effective for the management of hypotension in parturients. 
Ephedrine was historically considered the “gold standard” vasopressor for the management of spinal 
anesthesia-induced hypotension. However, studies over the last 2 decades have shown 
phenylephrine to be associated with a lower incidence of intraoperative nausea and vomiting due to 
hypotension and higher umbilical artery pH and base excess compared with ephedrine.24 

 
Maternal cardiac arrest is a rare event that requires modifications to typical ACLS protocols. 
 
Recommendations for resuscitation of the parturient include: 
• Call for help 
• Document time of onset of maternal cardiac arrest 
• Start compressions (slightly higher on the sternum to adjust for the gravid uterus) 
• Perform manual LUD to relieve aortocaval compression. 
• Have a dedicated time keeper 
• Attach the patient to an Automated External Defibrillator (AED) 
• Ventilate the patient with 100% oxygen 
• Secure upper extremity IV access 
• Administer typical ACLS drugs including epinephrine IV 
• Anticipate difficult airway and higher risk of aspiration 
• Stop Magnesium sulfate infusion25,26  

 
Manual chest compressions provide only approximately 30% of normal cardiac output.27 In a 
parturient lying supine, the gravid uterus can compress the IVC, impeding venous return and thereby 
reducing cardiac output even more. Performing effective compressions in a parturient in the supine 
position is nearly impossible.28 Tilting the patient will help improve hemodynamics but makes chest 
compressions more difficult. Manual left uterine displacement is recommended as it can be done with 
the patient supine, relieves aortocaval compression, and allows for more effective compressions.29 

The differential diagnosis for maternal cardiac arrest includes: 
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• BEAU-CHOPS 
• Bleeding/DIC - cocaine use leading to abruption and DIC 
• Embolism: coronary/pulmonic/amniotic fluid embolism 
• Anesthetic complications - epidural placement 
• Uterine Atony 
• Cardiac Disease: MI/ischemia/aortic dissection/cardiomyopathy 
• Hypertension/preeclampsia/eclampsia 
• Other: 
   • Hypoxia - intracranial bleeding from hypertension which compresses the medulla, leading to 
hypoventilation and hypoxia 
   • Hydrogen ion excess (acidosis) - intoxication 
   • Hyperkalemia - unknown renal failure, drug error 
   • Hypovolemia - bleeding due to abruption from cocaine, or uterine rupture because history of VBAC 
   • Hypothermia 
   • Toxin - illicit drug use, high level from epidural, high spinal, magnesium toxicity, local anesthetic 
toxicity from IV catheter 
   • Tension pneumothorax 
   • Tamponade - undiagnosed autoimmune disease, cocaine induced pleural/pericardial infusions 
   • Thrombosis - amniotic fluid embolism, pulmonary embolism, vasospasm of coronary arteries due 
to cocaine 
• Placental abruption/previa 
• Sepsis 
 
Those in ventricular fibrillation arrest have other considerations on their differential diagnosis 
including: 
• Magnesium toxicity: 
   • Mag levels around 5: prolonged PR, QRS and QT intervals 
   • Mag levels around 10: lose deep tendon reflexes 
   • Mag level 15 respiratory depression 
   • Mag level 20 cardiac arrest 
   • Calcium is treatment 
• Ischemia from cocaine 
• Undiagnosed arrhythmia or cardiac disease like peripartum cardiomyopathy. 
 
Ventricular Fibrillation responds to defibrillation. 
 
There are no studies documenting maternal or fetal complications with defibrillation but there are case 
reports describing potential harm and even death to fetus by shock from lightening or electric circuit 
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when delivered directly to the mother. Nevertheless, defibrillation is considered “safe at all stages of 
pregnancy.”29 

 
There is some concern that electric arcing may occur if fetal monitors are attached during 
defibrillation. AHA recommends removing internal or external fetal monitors during resuscitation of a 
maternal cardiac arrest to avoid this potential concern.29 

 
There are numerous case reports of a return of spontaneous circulation only after the fetus is 
delivered and the uterus is empty. Therefore, in the patient with an obviously gravid uterus who has 
no return of spontaneous circulation, one should proceed with perimortem cesarean delivery. The 
best survival rate for the infant occurs when the infant is delivered no more than 5 minutes after the 
mother’s heart stops beating. This typically necessitates beginning the hysterotomy at four minutes 
after cardiac arrest.29 Recommendations in the literature advocate performing permortem cesarean 
delivery at the site of maternal cardiac arrest. This is due to data revealing transport delays and poor 
quality compressions when moving to the operating room for a cesarean delivery.30 

 
Conclusions: 
With the recent guidelines published on hypertension in pregnancy, there has been a modification of 
diagnostic criteria and treatment recommendations affecting daily clinical practice. Hypertensive 
crises in pregnancy are associated with significant adverse outcomes up to and including maternal 
cardiac arrest. Although it is a rare event, its outcomes are devastating. Performing appropriate 
modifications to ACLS can make the difference between life and death for a mother and fetus. 
Consequently, anesthesiologists need to be familiar with the management of hypertension in 
pregnancy and maternal cardiac arrest. 
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