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I will discuss the following off-label use during my presentation:
• Fentanyl
• Bupivacaine
• Atropine
• Ondansetron
• Ketorolac



Post Partum Hemorrhage

n Early cumulative EBL > 1000 ml 
n OR - loss associated with s/sx of 

hypovolemia

Case reviews:

Denial and delay

Obstet Gynecol 2015;125:938-47 



Anesth Analg 2015;121:142-8



Obstetrical Hemorrhage –
Best Clinical Practice

n Hemorrhage cart
n Hemorrhage meds – immediate access
n Response team
n Transfusion protocol
n Unit based drills

Recognition and prevention
Assessment of risk

Precise measurement of EBL
Active management of 3rd stage by OB

Anesth Analg 2015;121:142-48



Cell Salvage in Obstetrics

n Risks of cell saver use in OB population parallel 
those in the general population

q No definite cases of AFE reported with contemporary 
equipment 

Waste blood and amniotic fluid prior to delivery of 
the placenta

Use a leukocyte depletion filter

Anesth Analg 2015;121:465-8
IJOA 2015;24:103-119



Amniotic Fluid Embolus

n Peripartum syndrome
q Rapid onset dyspnea, hypoxia
q Cardiac collapse
q Consumptive coagulopathy 

Likely an anaphylactoid syndrome caused 
by an unknown fetal antigen

Anesth Analg 2013;117:1357-67



Pathophysiology of any PE -
Amniotic Fluid Embolus  

n Platelet activation and degranulation

q Thromboxane – serotonin release
n Severe pulmonary hypertension 

q Vagal reflex
n Bradycardia and vasodilation

n TEE

q Profound RV dilation and failure



Amniotic Fluid Embolus –
AOK protocol – proposed mechanism

Platelet activation 
In pulmonary vasculature

THROMBOXANE

SEROTONIN

VAGAL REFLEX

PULMONARY
VASOCONSTRICTION

BRADYCARDIA
AND PERIPHERAL

VASODILATION

Leighton, B. 2014 41st Annual Virginia Apgar Seminar Digest 
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AOK Protocol (off-label uses)

CPR, delivery, call for CPB

n Atropine 1 mg
q vagolysis

n Ondansetron 8 mg
q block serotonin receptors 

n Ketorolac 30 mg
q block thromboxane release

Leighton, B. 2014 41st Annual Virginia Apgar Seminar Digest 



Preeclampsia

n 5-7% of pregnancies  
q Preeclampsia (HTN after 20 wks, renal or liver sx)
q Eclampsia (CNS involvement – seizures)
q HELLP 

n Hemolysis
n Elevated liver enzymes
n Low platelets



PIH - Implications for anesthesia

n ↓ plasma volume
n ↑ upper airway edema
n ↓ renal function – renal arteriolar 

vasoconstriction
n ↑ liver enzymes – splanchnic vasoconstriction
n CNS irritability – hyperreflexia

Santos AC. Update on the anesthetic management of the preeclamptic parturient. ASA review course lectures 2008



PIH therapy

n Magnesium sulfate (anticonvulsant, tocolytic, 
vasodilator)

n Plasma levels
q Normal 1.5-2.0 mg/dl -1
q Therapeutic range 4.0-8.0 mg/dl -1 

q Loss of deep tendon reflex 10 mg/dl -1

↑ potency and duration of nondepolarizing muscle 
relaxants

No need to pretreat prior to succinylcholine



Traumatic macroglossia



C/S in severe preeclampsia – Evidence 
Based Best Practice

SAB for C/S –

q Preeclamptic is 6x less likely to develop ↓ BP than a 
healthy parturient

q No bolus needed

If – platelets are > 80,000 and PT/PTT are normal

Visalyaputra S, et al. Anesth Analg 2005;101:862
Henke, V, et al. Anesth Analg 2013;117:686-93



n 280 women with plt counts < 100k/mm3

q GETA 41%
q SAB 36%
q EPI 23%

n Hematoma cases - 0
n GETA morbidity rate - 6.5%

Anesth Analg 2015;121:988-91



Preeclampsia – GETA and CVA

n 2002-2007 

n 304,000 CS deliveries

n 8500 had preeclampsia

Risk of stroke 2.38 x greater in 
GA group v neuraxial group

BJA 2010;105:818-26



Leading Cause of Maternal 
Death?

High block – 22%
Anesth 2009;110:131-9



Identification of subarachnoid placement

n Lidocaine 1.5% 1:200,000 epi 3 ml (45 mg)

perform a careful assessment of sympathetic, motor and 
sensory function 3-5 min after injection

However:

SABs fail for many reasons

Undiagnosed intrathecal catheters are rare – false positive TDs are not

LA TD for intrathecal catheters not been extensively studied

Anesth Analg 2013;116:4-7



Cardinal Rules – Neuraxial Anesthesia

v Assess for gravity 
dependent flow of CSF

v Gentle aspiration with 5 ml 
glass or 3ml plastic 

v Appropriate test dose –
intravascular marker

v Incremental dosing – never 
> 5 ml

v Stay with the patient and 
observe – 30 min

v Lipids and resuscitation 
equipment available



Treatment of total spinal

n Airway, ventilation and cardiovascular 
support

n Consider undiagnosed medical problems:
q cardiomyopathy
q anaphylactic shock
q eclampsia
q amniotic fluid embolus



Anesth Analg 2014;118:1003-16



Cardiac arrest – What’s the Difference?

n Compressions – hand position slightly higher
n Manual LUD (if uterus is visible)
n Intubate – ventilate 100% oxygen
n ACLS Drugs per guidelines – none 

contraindicated
n If on MgSO4 at time of arrest – consider CaCl
n PMCD – promptly (within 5 min) to restore 

maternal circulation/oxygenate fetus

Circulation 2010;122:S829-S861



Circulation 2010;122:S829-S861



15 multi-disciplinary teams

•Simulated AFE with maternal cardiac arrest
•Randomization: Delivery in OR vs. LDR

Time to incision 4.25 LDR v 7.53 min OR
Obstet Gynecol 2011;118:1090



n Stationary group – 92% correct
n Transport group - 7% correct

26 two-provider multi-disciplinary teams

Randomized to CPR during transport or 
while stationary

Anesth Analg 2013;116:162



Obstetrical Predictors of Failed Neuraxial
Labor Analgesia

n Nulliparity, ↑ fetal wt, ↓ cervical dil at 
placement

n Pain within 30 min of insertion 
n Abnormal fetal presentation
n More than one episode of breakthrough pain

Anesth Analg 2009;108:252-254
Anesth Analg 2001;93:414-8



Breakthrough pain – During Labor

n Use adjuvants – Fentanyl/Epinephrine
n Attempt to Rx with ↑ volume
n Replace/Resite

Do not waste time convincing yourself a 
block exists when it is inadequate!

Communicate with LDRN and OB!



EPI Volume Matters (a lot)

Bup 20 mg 4 ml 0.5%
n=19

10 ml 0.2%
n=19

20 ml 0.1%
n=20

Pain (VAS) 4.37 0.88 0.25

Mean duration 43 min 100 min 120 min

Motor block + +++ +++

Complete relief 5.26% 57.8% 75%

Reg Anes Pain Med 1998;23(2):134-141



Converting labor EPI to C/S EPI



Converting a labor EPI to a C/S EPI

n Lido 2% 1:200,000 epinephrine
n +/- Bicarb 1 meq/10 ml
n In the presence of a well functioning epidural-

10-15ml – in divided doses

IJOA 2012;21:294-309



Factors Thought to be Associated with 
Epidural Conversion Failure

n Duration of labor analgesia
n Tall v short stature
n CSE v EPI only
n OB specialist v non-specialist
n Number of boluses for breakthrough pain
n Urgency of CS

IJOA 2012;21:294-309
BJA 2003;91:532-535



Reported as high as 21%

Why not GETA?

n Higher incidence of maternal mortality
n Pulmonary aspiration
n Difficult intubation
n Neonatal depression
n Intraoperative awareness
n Uterine relaxation – volatile agents
n Postop pain, sedation

Anesth Analg 2016 Mankowitz, et al.



EPI Conversion Failure – Now What?

EPI catheter replacement

q Takes time – titrate correctly

q Total LA dose? – LAST

Single-shot spinal

n Increased risk of high/total 
spinal

n UK - 50% of high spinals 
followed failed EPI

n Reduce spinal dose

n Wait 30 min

Anesth Analg 2016 Mankowitz, et al.
Anesth 2014;120:1505-1512



Inadequate EPI level for C/S = CSE

n In failed top-up for C/S
q Repeat using a CSE
q Reduce spinal dose
q Augment block using the (new) EPI cath

Minimizing the chance for a high/total spinal

IJOA 2012;21(4):357-59



Combined spinal-epidural (CSE)

Advantages of a CSE:

n Speed of onset

n Augment prn using EPI 
cath

n Confirms placement of 
EPI needle

dura

subarachnoid 
space

epidural
space



Decreased incidence of unilateral blocks

Anaesthesia 2014;69-64-71



Dural Puncture Epidural (DPE)

n Similar to CSE – dura is punctured with a small 
spinal needle

n No drug is administered via the spinal needle

n EPI is then dosed 

n Improves sacral spread, onset, and bilateral pain 
relief without altering cephalad spread of LA 
administered in the EPI space with 25g (not 27g)

AA 2008;107:1646

AA 2017;124-560-9



GETA for Cesarean Delivery

Sometimes the best choice

n Intra-op awareness remains high – 0.26%
n USE a GA – 0.7 MAC (or more)

q Uterine relaxation
q Neonatal depression

n Fetal compromise? Fi02 = 1.0
q Otherwise N20 is OK

n Propofol is OK 
IJOA 2015;24:1-4

Anesth Analg 2009;109:886-90



Questions?

bkassoncrna@gmail.com


