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Chapter 20 
Neuraxial Anaesthesia for Caesarean delivery 
Armstrong, Walters, Cheesman and O’Sullivan 
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Lecture Outline 

– Topic 1: Remifentanil PCIA for labour analgesia. 
 

 



What do we know ? 

• Moderate analgesia, worse then epidural, similar then other opioids. 
 

• High risk of respiratory problems: 
• 25% reported incidence of hypoventilation, apnea, etc…. 
• Several case reports on CPR, perimortem C-section. 
• High risk of medication errors. 

27 apneas in remi-group 
9 resulted in saturation < 90% 



2 papers 
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• Secondary analysis of the 2014 paper. 
 

• Analysis of RR, etCO2, Pulseoximetry, heart rate and the  
   IPI (integrated pulmonary index: score from 1 - 10).  
• Ability to predict apnea !! 

 
• Immediate Early Warning Alerts:  
     Value below a predetermined threshold >15 seconds. 
     RR < 8 bpm 
     etCO2 < 15 mmHg 
     Saturation < 92 % 
• Sustained Early Warning Alerts: if value remained below 
     for a further 10 seconds. 
• IPI < or = 4: Immediate attention required. 
     IPI = 1: dire condition. 
• Apnea: etCO2 < 5 mmHg for 30 seconds. 



• 19 women; 160 ± 132 minutes. 
 

• 62 apneas !!!! 
• 331 immediate alerts. 
• 271 sustained alerts. 

 
• Low positive predictive value for all parameters:  
    MANY FALSE POSITIVES 
 
• High sensitivity (100%) of RR and IPI to detect apnea. 
• Good sensitivity (75%) of etCO2 to detect apnea. 

 
• LOW sensitivity (15%) of pulseoximetry to detect apnea. 



Retrospective, small study from The Netherlands 

Acta Anesthesiologica Belgica 2016; 67, 151. 
 
High % of apneas and desaturation not observed by midwifery staff ! 
 
Engelen, Derks, Beenakkers. 

During defense: 
I would no longer offer this as a  
routine analgesia technique 



• Remifentanil PCIA in academic centers in the US: 
– 36% 
– Occasional use ! 

 
• 9 cases of serious respiratory depression / arrest. 

 
• 2 cases resulting in Cardiac Arrest !! 



Remifentanil PCIA: conclusions 

• Risks of respiratory depression are real. 
 

• How many more data do we need before the 
“believers” are convinced it is a potentially 
lethal strategy ?! 
 

• Saturation monitoring is of limited value. 



Lecture Outline 

– Topic 1: Remifentanil PCIA for labour analgesia. 
 

– Topic 2: New data on CSE/DPE Labour analgesia. 
 

 



CSE for labour analgesia: what do we know ? 

• Advantages: 
– Fast onset analgesia. 
– Less local anaesthetic consumption. 
– Less motor block. 
– Better quality analgesia: less epidural catheter failures (?) and less 

breakthrough pain + better sacral spread. 

• Disadvantages: 
– Location of epidural catheter is not verified ! 
– FHR changes. 
– Damage to the conus if not careful. 

 

Heesen et al. Anaesthesia 2014. 



Reliability epidural catheters. 

Lee et al. Anesth Analg 2009; 108, 252 – 254.  Cappiello et al. Anesth Analg 2008; 107, 1646-1651.  
Miro et al. IJOA 2008; 17, 15 – 19.    Norris. IJOA 2000; 9, 3 - 6.    
COMET study group. Anesthesiology 2002; 97, 1567 – 1575.    Pratt et al. Anesthesiology 1999; SOAP A63.  
Vernis et al. Eur J Anaesth 2004; 21, 186 – 192.  Van de Velde et al. Anaesth Intens Care 2001; 29, 6, 595. 
Eappen et al. IJOA 1998; 7, 220 – 225.     
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CSE for labour analgesia: new data 
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• Retrospective analysis of anesthesia records over a 6 month 
period: 2395 recodrs included. 
 

• Two types of epidural catheter failure: 
• Inadequate analgesia/anesthesia. 
• Technical failure: obstruction, kinking, etc…. 





• 3 groups: Epidural, Dural Puncture Epidural and CSE 

Epidural space 

Epidural space 

Epidural space 

Dura NOT perforated Insertion of Epidural catheter Epidural dose 

GROUP EPL 

GROUP DPE 

GROUP CSE 

Dura perforated; 
NO DRUGS Intrathecal 

Insertion of Epidural catheter Epidural dose 

Insertion of Epidural catheter NO epidural dose Dura perforated; 
DRUGS Intrathecal 









Lecture Outline 

– Topic 1: Remifentanil PCIA for labour analgesia. 
 

– Topic 2: New data on CSE Labour analgesia. 
 

– Topic 3: Programmed Intermittent Epidural Bolus. 
 
 



PIEB for maintenance of labour analgesia: what do we know ? 

• Better sacral spread. 
• Less local anesthetic consumption. 
• Less motor block. 
• Higher patient satisfaction. 
• Less breakthrough pain. 



PIEB for labour analgesia. 
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Anesth Analg 2017; 124: 537 – 541. 







Anesth Analg 2017; 124: 537 – 541. 



Anesth Analg 2017; 124: 537 – 541. 

Ideal Timing: 40 min 



Lecture Outline 

– Topic 1: Remifentanil PCIA for labour analgesia. 
 

– Topic 2: New data on CSE Labour analgesia. 
 

– Topic 3: Programmed Intermittent Epidural Bolus. 
 

– Topic 4: Blood pressure management during CS. 
 

 



Blood pressure managment: what do we know? 

• Crystalloid pre-loading has no effect ! 
 

• Crystalloid co-loading has a minimal beneficial effect. 
 

• Phenylephrine is the vasopressor of choice. 
 

• A continuous infusion of PE is the prophylactic strategy of 
choice. 

 



Blood pressure managment and C-section. 
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• PE: vasopressor of choice but bradycardia and decrease in CO. 
• Norepinephrine: weak Beta-adrenergic receptor effects: CO better ? 



P < 0.05 for Heart Rate 



SV unchanged. 

Similar neonatal outcome 





• 11 trials included, 990 patients. 
 

• Less hypotension with colloid (RR 0.70 (0.53 – 0.92). 
• No difference in intraoperative nausea and vomiting. 

 



Lecture Outline 

– Topic 1: Remifentanil PCIA for labour analgesia. 
 

– Topic 2: New data on CSE Labour analgesia. 
 

– Topic 3: Programmed Intermittent Epidural Bolus. 
 

– Topic 4: Blood pressure management during CS. 
 

– Topic 5: General Anesthesia for CS.  



General Anesthesia and C-section. 
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Conventional Textbook Technique of GA 

2014 

2016 

Chapter 26 Anesthesia for C-section by L. TSen 

Chapter 22 General Anesthesia for C-section  
by D. Levy and L. Saule 



Conventional Textbook Technique of GA 

• Pre-anesthetic assessment, plan and get informed consent. 
• Prepare medication and equipment. 
• Supine with left uterine displacement. 
• Secure IV access. 
• Aspiration prophylaxis: metoclopramide, ranitidine, sodium citrate 30’ 

before surgery or ASAP. 
• Monitoring. 
• Antibiotic prophylaxis. 
• Time out. 
• Preoxygenation/denitrogenation. 
• Draping and surgeon ready for surgery. 
• Rapid Sequence Induction: 

– Cricoid pressure: 10 => 30 N. 
– Thio/Sux or propofol/Sux. NO opioid 
– No mask ventilation. 

• Tracheal intubation. 
• Low MAC inhalational anesthesia (maximum 1 MAC) + or – Nitrous 

Oxide. 
• Manage hypotension. 
• Additional muscle relaxant if required (ROC, VEC, ….) 
• Delivery. 
• Adminster oxytocin slowly. 
• Administer opioid, reduce MAC to 0.5 – 0.75. 
• Extubation after full reversal of NMB – pain relief 

 
 



Technique Drugs 

MODIFICATIONS 

Pre-oxygenation. 
 
Cricoid Pressure or not ? 
 
Mask ventilation or not ? 
 
ETT or LMA ? 
 
Videolaryngoscopes. 
 
Airway algorythm 
 

Propofol or Thiopental 
 
TIVA/TCI or Volatile based ? 
 
Rocuronium or Sux ? 
 
Opioid prior to delivery ? 
 
 
 



• Non-inferiority trial 
• 240 patients 
• ROC: 1 mg/kg versus SUX: 1 mg/kg. 
• Similar intubation times. 
• Less myalgia, better intubation conditions and less 

subjective complaints with ROC. 
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Complications. 
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Subdural hematoma 
Following ADP and PDPH 















Epidural hematoma 
 
NON-OB: 18.5/100.000 
 
OB: 0.6/100.000 

Epidural Abcess 
 
NON-OB: 7.2/100.000 
 
OB: 0.0/100.000 









Lecture Outline 

– Topic 1: Remifentanil PCIA for labour analgesia. 
 

– Topic 2: New data on CSE Labour analgesia. 
 

– Topic 3: Programmed Intermittent Epidural Bolus. 
 

– Topic 4: Blood pressure management during CS. 
 

– Topic 5: General Anesthesia for CS.  
 

– Topic 6: Complications. 
 

– Topic 7: Transfusion and blood management. 
 



Tranexamic Acid: 



Tranexamic Acid: 



Tranexamic Acid: 



Cell Salvage 

• What we know: 
– Cell Salvage is safe for mother and child. 
– It helps in high risk, major hemorrhage 

cases. 















Conclusions. 

• Additional data that remifentanil PCIA cause respiratory 
depression when used in labour. 

• DPE is a novel technique with potential. 
• CSE results in more reliable EPIDURAL catheters. 
• PIEB is there to stay ! 
• Vasopressor of choice: Norepinephrine ? (higher CO). 
• Colloids result in less hypotension. 
• Rocuronium is the muscle relaxant of choice. 
• Airway algorithm of OAA and DAS. 
• Subdural hematoma is a risk after PDPH. 
• Epidural hematoma risk in OB patients is 0.6/100.000. 

 
 



The podium: the winners 



OAA Three day course bursaries 
Who is eligible:  
• Overseas doctors who 
otherwise could not afford to 
attend the Course 
 

What the bursary covers:  
• Course fee 
• Travel expenses 
• Four nights 
accommodation   
 
For more information, go to 
grants and international on 
the OAA website at:  
http://www.oaa-
anaes.ac.uk  
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