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Maternal Mortality

Lewis G (ed). CEMACH 2007. Saving Mothers Lives 2003-2005 



Pregnancy Complications

Kiel DW.Obstet Gynecol 2007;100:752.



Obstetric and Neonatal Outcomes
BMI (k/m2)

< 30 
(N=13752)

30-34.9
(N=1473)

≥35 
(N=877 )

gHTN 4.8 10.2 12.3
Preeclampsia 2.1 3.0 6.3
Gest. diabetes 2.3 6.3 9.5
Preterm delivery 3.3 4.0 5.5

Weiss JL. Am J Obstet Gynecol 2004;190:1091



Cesarean Delivery Rate

Weiss JL. Am J Obstet Gynecol 2004;190:1091



Obstetric and Neonatal Outcomes

Obese 
(N = 580)

Normal
(N = 580) RR

Emergency CS 
(%) 14.7 9.8 1.49

OR time (min) 65 ± 21 56  ± 17 

Baron CM. J Matern Fetal Med 2009

Incidence of obesity: 23%



Obstetric and Neonatal Outcomes

Obese 
(N = 580)

Normal
(N = 580) RR

Apgar 1-min ≤ 
7 (%) 19 12 1.60

NICU 
admission (%) 9 5 1.85

Baron CM. J Matern Fetal Med 2009

Incidence of obesity: 23%



Predictors of Difficult Epidural 
Catheter Placement

Ellinas EH. Anesth Analg 2009;109:1225

BMI, experience, and patient position were not predictors



Predictors of Difficult Epidural 
Catheter Placement

Ellinas EH. Anesth Analg 2009;109:1225

BMI and patient position were not predictors



Ultrasonography 

Balki M. Anesth Analg 2009;108:1876

BMI 40 (33-86) kg/m2

67% without redirection



Obesity and Labor Pain

Ranta P. Anaesthesia 1995;50:322

Senior anaesthetist 75% 58%
Epidural vein 
puncture 17% 3%

Poor pain control 12% 23%



Fixation of Epidural Catheters

Hamilton CL. Anesthesiology 1997;86:778 



Obesity, Cesarean Delivery, 
Epidural Catheter Failure

r P-value
Prepregnancy weight 0.25 0.019
Delivery weight 0.28 0.003
Delivery BMI 0.38 < 0.001

Failed epidural anesthesia for cesarean after 
epidural labor analgesia:

Orbach-Zinger S. Acta Anaesthesiol Scand 2006;50:1014



CSF Volume

Slim: 53.5 ± 12.9 mL
Obese: 42.9 ± 9.5

Hogan QH. Anesthesiology 
1996;84:1341

*P < 0.05





Intubation Positioning

Collins SJ. Obes Surg 2004;14:1171

Group 1 Group 2



Intubation Positioning

Collins SJ. Obes Surg 2004;14:1171





Difficult Intubation and BMI

Honarmand A. Eur J Anaesthesiol 2008;25:714



BMI and Difficult Intubation

Lundstrom LH. Anesthesiology 2009;100:266
N=91,332



BMI and Difficult Intubation

• BMI ≥ 35 kg/m2

– Sensitivity 0.07
– Specificity 0.94
– PPV 0.06
– NPV 0.95

Lundstrom LH. Anesthesiology 2009;100:266



Desaturation During Apnea

McClelland SH. Anaesthesia 2009;64:371



Desaturation During Apnea

McClelland SH. Anaesthesia 2009;64:371
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Preoxygenation

McClelland SH. Anaesthesia 2009;64:371



Anesthesia 
Deaths:
State 
Michigan
1985-2003

Mhyre J. 
Anesthesiology 
2007:106:1096



Percent
P-value

Bariatric Obese Control
gDiabetes 0 22 < 0.05
gHTN 7.7 8.2 NS
Preeclampsia 0 3.1 < 0.05
Cesarean 15.3 34.4 < 0.01

Bariatric Surgery and Pregnancy

Maggard MA. JAMA 2008;300:2286



Bariatric Surgery and Pregnancy

• Case series
– 5 women s/p bariatric procedures
– Severe neonatal intracranial bleeding
– 3 deaths / 2 severe disabilities
– Documented severe Vit K deficiency in 4 cases

Eerdekens A. Eur J Pediatr 2010;169:191





CASE 2



Incidence of Unintentional Dural 
Puncture

Choi PT. Can J Anaesth 2003;50:460



Incidence of PDPH after 
Unintentional Dural Puncture

Choi PT.  Can J Anaesth 2003;50:460



Prevention of PDPH
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*P < 0.05
Ayad S. Reg Anesth Pain Med 2003;28:512



Intrathecal Catheter vs. Control

Apfel CC. Br J Anaesth 2010:105:255



Prophylactic Blood Patch Study:
Methods
• Double-blinded (N = 64)
• Therapy recommendation by protocol

– VRSP 1 – 3:  conservative
– VRSP 4-6, +ADL:  conservative
– VRSP 4-6, -ADL:  therapeutic EBP
– VRSP > 6:  therapeutic EBP

• Followed for at least 5 days
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Prevention of PDPH: Epidural 
Morphine
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Al-metwalli RR. Anaesthesia 2008

N = 50
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Prevention of PDPH: Prophylactic 
Caffeine
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Esmaoglu A. J Clin Anesth 2005
N = 210



Prevention of PDPH:
IV Cosyntropin
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Hakim SM. Anesthesiology 2010;113:413 N = 90
*P = 0.001 †P = 0.04
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• Case 1: Synacthen 1 mg IM x 2 and oral 
sumatriptan x 2

• Case 2: Synacthen 1 mg IM x 2
• Case 3: Synacthen 1 mg IM x 3 



Differential Diagnosis of 
Postpartum Headache

• PDPH
• Migraine headache
• Tension headache
• Caffeine withdrawal
• Preeclampsia
• Pneumoencephalos
• Sinusitis



Differential Diagnosis of 
Postpartum Headache

• Meningitis
• Subarachnoid hemorrhage
• Intracranial hemorrhage
• Subdural hematoma
• Cortical vein thrombosis
• Posterior reversible encephalopathy 

syndrome (PRES)



Incidence of Postpartum Headache

Goldszmidt E. Can J Anaesth 2005 N = 985

Incidence of HA: 
39%



Epidural Blood Patch: RCT

van Kooten F. J Neurol Neurosurg Psychiatry 2008;79:553



EBP: Success Rate
Epidural blood patch success rate

Author N Complete Partial None

Stride, 
1993

135 68% 16% 16%

Williams, 
1999

41 34%
(55%)

54%
(36%)

7%
(9%)

Banks, 
2001

58 50% 38% 12%



Factors Associated with Success 
of Epidural Blood Patch

Safa-Tisseront V. Anesthesiology 2001;95:334

N = 504



Factors Associated with Success 
of Epidural Blood Patch

Safa-Tisseront V. Anesthesiology 2001;95:334

N = 504



Factors Associated with Success 
of Epidural Blood Patch

• DP needle size
• ?Interval from DP to EBP
• ?Volume of blood injected



Epidural Blood Patch: Volume
15 mL
N = 41

20 mL
N = 41

30 mL
N = 39

Partial + 
Complete 61% 73% 67%

Complete* 10% 32% 26%

Repeat EBP 39% 23% 31%

Paech MJ. Anesth Analg 2011;113:126-33

*P = 0.048



Epidural Blood Patch: Volume

Paech MJ. Anesth Analg 2011;113:126-33

Area under 48-h 
pain curve

P = 0.01
15-mL vs. 20-mL
15-mL vs. 30 mL
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