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Stem Case and Key Questions Content 
A 24 year old G1P0 presents to labor and delivery at 37 weeks gestation with contractions every three 
minutes. Upon arrival, her blood pressure is 145/95. A urine dipstick confirms proteinuria. The 
obstetricians examine her and she is 4 cm dilated and 100% effaced. You are requested to evaluate 
the patient for labor analgesia. 
 
What additional information do you need? 
 
Do you need a platelet count? 
 
What are the diagnostic criteria for preeclampsia? Severe preeclampsia? HELLP syndrome? 
 
Is it possible to have preeclampsia without proteinuria? 
 
At the bedside, you notice that the patient has a 64 ounce soft drink that she brought in from a local 
gas station. You ask her if it is hers and she says yes. 
 
Should the patient be able to receive clear liquids during labor? What about solids? 
 
What if the patient was a trial of labor after caesarian section? What if she was morbidly obese and 
had a difficult appearing airway? 
 
Are there any differences in outcomes between patients who are able to ingest clear liquids versus 
patients who are not? 
 
The patient is 165 cm and weighs 80 kg. She has no known drug allergies and only takes prenatal 
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vitamins for medication. Blood is sent to the laboratory for evaluation. 30 minutes later, the lab returns 
with the results. The hemoglobin is 11.2 gm/dL and the platelets are 80,000. 
 
Would you place the epidural? 
 
Does your institution have a policy on platelet counts for epidurals? 
 
What is the lowest platelet count you would accept for placing a labor epidural? Is it any different for a 
spinal? 
 
Let’s assume for a moment that the patient has a platelet count that is the lowest possible amount you 
are willing to accept for epidural placement. 
 
What is the risk of epidural/spinal hematoma for epidural placement? 
 
How would you explain the risks of neuraxial anesthesia to the patient? 
 
The patient decides to proceed with a labor epidural. 
 
Would you perform an epidural or a combined spinal epidural? 
 
Which is better, an epidural or a combined spinal epidural? 
 
The epidural is uneventfully placed at the L4/L5 interspace with loss of resistance determined at 8 cm. 
The catheter is threaded 5 cm into the epidural space and is secured at the skin at 13 cm. Aspiration 
was negative for blood and CSF. A test dose of lidocaine 1.5% with epinephrine 1:200,000 3 ml 
revealed no motor block or changes in heart rate. 
 
Does height/weight matter in dosing the catheter? 
 
How would you bolus the catheter? 
 
Is there a “best” loading solution? Should an opioid be included? 
 
What solution would you use for labor epidural maintenance? 
 
Is there a “best” solution for labor epidural maintenance? What characteristics are desirable? 
30 minutes after epidural placement, the labor and delivery nurse calls you to see the patient because 
she is uncomfortable. 



 
 

 

Problem-Based Learning Discussions (PBLD) Anesthesiology 2015 © American Society of Anesthesiologists. All rights reserved. Note: 

This publication contains material copyrighted by others. Individual PBLD sessions are reprinted by ASA with permission. Reprinting or 

using individual PBLDs contained herein is strictly prohibited without permission from the authors/copyright holders. 

Page 3 

 

 
What would you ask the patient? 
 
What kind of focused physical exam would you do? 
 
The patient states that she has pain during contractions. The pain has gotten a little better since you 
placed the epidural, but she still reports 5/10 pain. A pinprick exam reveals a T11 level on the right 
side and an L1 level on the left side. 
 
What would you do for this patient? 
 
After a bolus, the patient reports adequate relief. Three hours later, the labor and delivery nurse calls 
you again for inadequate analgesia. A pinprick exam reveals a T12 level on the right side and an L2 
level on the left side. You offer to replace the epidural but the patient declines. Her cervical exam has 
been 5 cm for several hours. You bolus the catheter again and instruct the patient to hit the bolus 
button on her patient controlled epidural analgesia. 
 
One hour after giving the patient the bolus, the obstetricians inform you that the patient is not 
progressing and they would like to do a caesarian section. A pinprick exam reveals a T8 level on the 
right side and a T12 level on the left side. The patient states that she had approximately 16 ounces of 
soda in the past 30 minutes. 
 
Would you delay the case for NPO violation? 
 
Is there a “best” way to activate a labor epidural catheter for cesarean section? 
 
What are the risk factors for failed activation of a labor epidural catheter for cesarean section? 
 
Would you pull the epidural catheter and perform a spinal? What dose would you use in this patient?  
 
Is there a way to calculate a spinal dose based on height and weight? Would you pull the epidural and 
do a spinal if you had just administered a large bolus through the epidural catheter? What are your 
concerns? 
 
Let’s assume that you bolused the epidural catheter with 15 cc of divided doses of lidocaine 2% with 
epinephrine 1:200,000 that contained 2 mEq of sodium bicarbonate. The patient was prepped and 
draped. The patient flinched in response to forceps manipulation of the skin around the umbilicus. 
Upon consultation with the obstetricians you determine there is time to try a spinal. You have the 
patient sit up, remove the epidural catheter with tip intact and administer a spinal dose of 10 mg 
hyperbaric bupivacaine 0.75% . You have the patient lie back down and allow the obstetrical team to 
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redo the skin prep. While you are waiting for the prep to dry, the patient complains of nausea and a 
repeat blood pressure reads 70/40 with a heart rate of 55 that is sinus bradycardia. The patient then 
states she is starting to have difficulty breathing and can only let out a whisper. 
 
What do you think is going on? 
 
Could this complication have been predicted? 
 
Would you do things differently next time if you experienced this complication? 
 
 
Model Discussion Content 
According to the Practice Guidelines for Obstetric Anesthesia produced by the American Society of 
Anesthesiologists Task Force on Obstetric Anesthesia, a focused history and physical examination 
should be performed on patients who request neuraxial techniques for labor analgesia1. The 
guidelines also state that the decision to order a platelet count should be individualized based on 
patient characteristics. A relatively small (n=100) retrospective study conducted in 2013 showed that 
no patients with a diagnosis of preeclampsia had a platelet count of less than 70 X 109/L and 
suggested that patients with mild preeclampsia who wait for platelet results may do so without 
benefit2. The same study did concede that platelet counts and coagulation studies might be of value in 
patients suspected of having severe preeclampsia or HELLP (Hemolysis, Elevated Liver enzymes, 
Low Platelets) syndrome. 
 
The anesthesiologist should be familiar with the different classifications of preeclampsia. Mild 
preeclampsia can be diagnosed with two blood pressures greater than 140/90 mm Hg more than six 
hours apart (but no more than 7 days apart) and proteinuria (300 mg in a 24 hour urine test)3. Severe 
preeclampsia can be diagnosed on blood pressures alone (systolic greater than 160 mm Hg, diastolic 
greater than 110 mm Hg), proteinuria (greater than 5 gm in a 24 hour urine test) or signs, symptoms 
or lab values consistent with preeclampsia (oliguria, visual disturbances, pulmonary edema, 
thrombocytopenia) that accompanies any elevated blood pressure3. In 2013, the American College of 
Obstetrics and Gynecology Task Force on Hypertension in Pregnancy removed proteinuria as an 
absolute component of preeclampsia; the diagnosis of preeclampsia can be made with elevated blood 
pressures and evidence of end organ dysfunction4. 
 
The American Society of Anesthesiologists Practice Guidelines for Preoperative Fasting state that a 
patient should abstain from drinking clear liquids for two hours prior to an elective surgical procedure5. 
Similarly, the American Congress of Obstetricians and Gynecologists published a committee opinion 
that patients undergoing uncomplicated labor should avoid ingestion of solids but be should be 
allowed clear liquids6. Furthermore, the same guidelines advised that parturients should be NPO for 
two hours prior to an elective cesarean section. It also suggested that patients with risk factors for 
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aspiration such as morbid obesity, diabetes and difficult airway or patients with increased risk of 
operative delivery should have NPO status individualized. A multicenter randomized trial conducted 
on over 300 nulliparous patients in spontaneous labor demonstrated no difference in labor duration, 
use of oxytocin to augment labor or delivery via caesarian section for patients receiving either lactated 
Ringer solution with 5% dextrose at 125 ml/hour with limited oral intake, lactated Ringer solution with 
5% dextrose at 250 ml/hour with limited oral intake or lactated Ringer solution with 5% dextrose at 25 
ml/hour with liberal oral intake7. A Cochrane Database study including a total of 3,130 women over 
eight studies concluded that there is no justification for restricting both food and liquid during labor for 
patients at low risk of complications; none of these studies included higher risk patients8. A rational 
clinical practice may include allowing uncomplicated patients with uncomplicated labor the ability to 
consume clear liquids at will and individualizing restriction of clear liquids in complicated patients 
and/or complicated labors where the possibility of operative delivery is increased. 
 
There is no internationally or nationally recognized minimum platelet number that is considered safe 
for epidural analgesia. A survey of 226 obstetrical anesthetists in the United Kingdom revealed that 
when caring for a patient with preeclampsia/eclampsia, 98% would place an epidural with a platelet 
count greater than 100 X 109/L, 72% would place an epidural with a platelet count between 80-100 X 
109/L, 22% would place an epidural for a platelet count between 50-79 X 109/L and 4% would place 
an epidural with a platelet count less than 50 X 109/L9. Stanford University, a leading department in 
obstetric anesthesia, uses a platelet count of 70 X 109/L as their cutoff for labor epidural placement2. 
Spinal anesthesia intuitively appears to be safer than epidural anesthesia and a large retrospective 
review determined that the incidence of neuraxial hematoma after spinal block was 1:775,000 
compared to 1:26,400 for epidural block10. Another retrospective review of 100,027 patients 
undergoing total knee and hip replacements discovered no neuraxial hematomas from spinal block 
placement and eight neuraxial hematomas in patients receiving epidural blocks11. There is a paucity 
of data in the literature definitively linking thrombocytopenia to neuraxial hematoma in a dose 
dependent fashion. Therefore, it appears reasonable to counsel the patient with preeclampsia and 
thrombocytopenia that her risk of neuraxial hematoma is probably higher than the average parturient, 
but her risk still has a very low nominal number in the order of 1:10,000 to 1:100,000. 
 
It is unclear as to whether a combined spinal epidural technique is superior to an epidural technique 
for labor analgesia. The advantages of the combined spinal epidural technique are quicker onset and 
possible spreading of local anesthetic from the epidural space into the intrathecal space12. However, 
this idea of epidural spread into the intrathecal space has not always been replicated; one study did 
not show a difference in labor analgesia between epidural catheters and combined spinal epidural 
techniques13. Furthermore, a meta-analysis failed to show a significant difference between combined 
spinal epidural labor analgesia and regular epidural analgesia14. Perhaps, a rational practice would be 
to reserve the combined spinal epidural technique for rapidly progressing multiparous patients who 
present in advanced labor, counting on the spinal component as the primary anesthetic. In cases of 
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failed epidural catheters, it might also be reasonable to employ a combined spinal epidural technique 
as a rescue option. 
 
It may seem intuitive that a correlation exists between patient height and amount of local anesthetic in 
the epidural space needed to provide labor analgesia but this has not shown to be the case. A study 
involving patients undergoing cesarean section under epidural failed to show a correlation between 
the volume of lidocaine required to obtain an adequate level of anesthesia and the height of the 
patient15. Another study examined patient controlled epidural analgesia (PCEA) requirements and 
found that disease patterns, body mass index and age were the most significant factors determining 
PCEA doses; height was not associated with PCEA demand16. 
 
There are no national or international guidelines that delineate a “best” local anesthetic solution for 
labor analgesia. However, there has been a trend over the last three decades towards using dilute 
local anesthetic solutions with opioids. In 1988, Chestnut et al demonstrated that bupivacaine 
0.0625% with fentanyl 2 mcg/ml resulted in less motor block and similar obstetrical outcomes 
(duration of second stage of labor, duration of pushing, method of delivery or Apgar scores)17. 
Similarly, another study found that maternal satisfaction was greater and total local anesthetic dose 
was less when bupivacaine 0.0625% was used for patient controlled epidural anesthesia compared to 
bupivacaine 0.25%; both groups received fentanyl 1 mcg/kg as a one-time loading dose18. A very low 
dose of bupivacaine (0.0625%) has been described as a “walking epidural” due to its lack of motor 
blockade in the lower extremities19. However, many patients experience periods of discomfort during 
labor when a very low dose of bupivacaine was used in a study of 294 patients20. A head to head 
comparison of low dose levobupivicaine (0.0568%) and high dose levobupivicaine (0.1136%) with 
both groups containing sufentanil 0.45 mcg/ml found analgesia to be better in the higher concentration 
group as evidenced by lower visual analog scale pain scores and fewer requests for self-administered 
or practitioner administered boluses21. Additionally, there was no statistically significant difference 
between the two groups in regards to motor block, rate of cesarean section or duration of labor. In 
regards to composition of solution for continuous labor epidurals, the American Society of 
Anesthesiologists Practice Guidelines for Obstetric Anesthesia state “The selected 
analgesic/anesthetic technique should reflect patient needs and preferences, practitioner preferences 
or skills and available resources”1. 
 
A common challenge in obstetrical anesthesia is the conversion of a labor epidural to a surgical block 
sufficient for cesarean section. Conceptually, the epidural space can be thought of a tank that can be 
filled with either dilute or concentrated local anesthetic. The tank can also be filled to a high level such 
as T4 when a dense surgical block is intended for a cesarean section or to a lower level such as T10 
when the anesthetic goal is labor analgesia. Figure 1 illustrates how a labor analgesic block would 
follow this construct; the level is T10 and the local anesthesia solution is dilute22. Conversely, Figure 2 
shows how a surgical block for cesarean delivery might appear; this block extends to T4 and is more 
dense23. 
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A review article from Depuydt and Van De Velde in 2013 listed inadequacy of preoperative block, 
number of practitioner administered boluses during labor, higher visual analog scale pain scores 
during the two hours preceding cesarean section, prolonged duration of labor epidural analgesia, 
migration of epidural catheter and improper dosing of epidural catheter among risk factors for failure 
to convert labor analgesia to surgical anesthesia24. The same article stated that there appears to be 
no consensus to what kind of local anesthetic solution should be used for this conversion. A meta-
analysis suggested that adding bicarbonate may quicken the onset of a surgical block but that such 
gains may be mitigated by the time taken to prepare the bicarbonate containing solution25. The meta-
analysis also found that a combination of lidocaine and fentanyl provided the quickest onset of block 
but that ropivicaine 0.75% produced the highest quality block. At my institution, we use an algorithm 
illustrated in Figure 3 to determine the appropriate next clinical step when caring for a patient with a 
labor epidural who is about to undergo an unplanned cesarean section26. 
 
While Depuydt and Van De Velde, along with my institution, advocate the consideration of a single 
shot spinal or combined spinal epidural technique after an inadequate labor epidural, this practice is 
controversial. There are numerous case reports in the literature describing higher than intended spinal 
anesthetics when dosed on top of existing epidural analgesia27,28. As described earlier, it is unclear as 
to how a puncture in the dura facilitates spread of local anesthetic from the epidural space to the 
intrathecal space12,13. Harten and colleagues described a relationship between local anesthetic dose 
and height and weight when performing spinal anesthesia for cesarean section and created a dosing 
chart using bupivacaine 0.5%29. My institution uses a similar chart (Figure 4) employing the logical 
mathematical equivalent using bupivacaine 0.75%30. A rational practice might be to consider using a 
smaller intrathecal dose when attempting a spinal on top of an epidural analgesic and proceeding to 
general anesthesia in the face of a difficult airway and/or a fully dosed epidural catheter that has 
failed. In the face of a high spinal, immediate resuscitation of the patient including hemodynamic 
support and endotracheal intubation should be considered along with emergent hysterotomy and 
delivery of the fetus. 
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