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Introduction 



Incidence 

•  The “big little problem” 
•  Twice as high as in adults 
•  Overall incidence: 13 – 42% 
•  < 3y: 22 – 40% 
•  > 3y: 42 – 51% (0.2-0.8% / year) 



Pathophysiology 

 
Christian Apfel 
Miller’s Anesthesia  
 



Risk Factors 

•  Patient-related factors 

•  Surgical factors 

•  Anesthetic-related factors 



 
 

 
 

  
 

 

Patient related risk factors: AGE 

Cohen MM. Anesth Analg;1990 

Risk of POV increases markedly above 3 years 



Patient related risk factors: History of PONV 

Anesth Analg 2004  
 

A previous history of PONV is an independent risk 
factor of PONV in children 



Patient related risk factors: Motion sickness 

Pediatric Anesthesia 2007  
 

A previous history of motion sickness is likely to be an  
independent risk factor of subsequent POV in children 



•  Female  
•  From puberty 
•  2 to 4 fold increased risk compared to 

prepubescent girls 

Patient related risk factors: GENDER 

Post-pubertal girls have an increased incidence of 
POV which may be sex hormone related although 
phase of the menstrual cycle does not appear to 
affect the incidence 



5) Preoperative anxiety 
 
 
 
6) Obesity 
 
7) Smoking 

Patient related risk factors 

ANESTH ANALG 2000;90:571–5  
 



Surgical factors: DURATION OF SURGERY 

POV increases significantly if operative procedures 
under GA last more than 30 minutes 

Anaesth Intensive care;1982 

ANESTH ANALG; 2004  
 



Surgical factors: TYPE OF SURGERY 

  
 - STRABISMUS SURGERY 
  
 - ADENOTONSILLECTOMY 
  
 - OTOPLASTY 
  
 - GROIN and PENILE SURGERY 



Surgical factors:STRABISMUS SURGERY 
 

•  Early vomiting: 54% 
•  Late vomiting: 59% 

Children undergoing strabismus surgery 
are at high risk of POV and require a 
multimodal approach 



Surgical factors: ADENOTONSILLECTOMY 
 
Paediatric tonsillectomy and PONV -- big little 
problem remains big! Roberts RG, Jones RM                                       

         
         Anaesthesia. 2002 Jun;57(6):619-20. 
  

             70% è   36% (ondansetron) 
 
Paediatric day stay tonsillectomy service: development 
and audit. Stewart PC, Baines DB 

      Anaesth Intensive Care. 2002 
 

    15,6% (dexamethasone and ondansetron) 



Surgical factors:ADENOTONSILLECTOMY 

Paediatric Drugs,2007 

Effects of antiemetics in children undergoing tonsillectomy on postoperative vomiting and postoperative nausea and vomiting  
 



Surgical factors: ADENOTONSILLECTOMY 
 

Children undergoing tonsillectomy are at 
increased risk of POV, decrease 
swallowed blood, avoid long-acting opioid 
analgesia and give prophylactic anti-
emetics 



Surgical factors: Otoplasty 

 
•  Incidence of 60% without prophylaxis 
 

Otoplasty in children has emetic potential, 
propofol infusion gives significantly lesser 
POV and prophylaxis with anti-emetics is 
recommended 
 



Anaesthetic factors: Premedication 

•  Transdermal scoploamine 

•  Midazolam 

•  Clonidine 



Anaesthetic factors: Nitrous oxide 



Anaesthetic factors: Nitrous oxide 

BJA, 1996:186-193 



Anaesthetic factors: Nitrous oxide 

The use of nitrous oxide does not appear 
to be associated with a high risk of POV 
in children 



Anaesthetic factors: Volatile agents 

•  Modern volatile agents (VA) less emetogenic  
•  Volatile agents cause early POV in high risk patients 
•  Dose-response relationship between POV and  
    duration of exposure 
•  Maintance of anaesthesia more emetogenic with VA 

than with propofol 

Volatile anaesthetic agents are associated with 
increased risk of emesis particularly in children with 

other risk factors for POV 



Anaesthetic factors: Opioids 

Opioids may be associated with increased risk of POV particularly if long-
acting opioids are used postoperatively 



Anaesthetic factors 

Use of anticholinesterase drugs may increase POV in children 

Perioperative IV fluids may reduce POV in children after day-case surgery. 
 
POV in children may be increased if tolerance of oral fluids is mandatory 
before discharge from day case surgery. 



Risk scoring system 

Dtsch Arztebl Int 2010; 107(42): 733–41  
 



ANTI-EMETIC DRUGS: 5 HT3 Antagonists 

ONDANSETRON: 

•  The only 5 HT3 antagonist with US FDA approval in children > 1 month 
•  UK licensed for 2-18y 
•  Safe first line anti-emetic for children 
•  Undesirable effects in children are rare and clinically unimportant 
•  Dose-related respons:   0.1mg/kg è NNT: 4,6        

                0.15mg/kg èNNT: 2,82    for early POV 
•  Oral route is as effective as IV route  
•  Timing of ondansetron less important 
•  More clinically effective than droperidol and metoclopramide 
•  Equally effective to dexamethasone for early POV 



ANTI-EMETIC DRUGS: Corticosteroids 

The Cochrane Library 2011, Issue 8  
 

 
What is the optimal dose of dexamethasone for reducing POV in children? 

British Journal of Anaesthesia 2012; 427–31 

Dexamethasone (0.1-0.15 mg/kg) given alone reduces the risk of POV (late) in 
children.  

Dexamethasone 



ANTI-EMETIC DRUGS: Corticosteroids 

Dexamethasone 

•  Tumor lysis syndrome 

•  Increased bleeding risk? 

•  Effect on blood glucose? 



ANTI-EMETIC DRUGS: Butyrophenones 

Droperidol  

•  Treatment and prevention of POV 
•  Dose: 10 µg/kg 
•  Prolongation of QT-interval 
•  Black box warning 
•  Not as first line anti-emetic medication? 



NON-PHARMACOLOGIC ANTI-EMETIC 
APPROACHES 
•  Isopropyl alcohol 

•  P6 Acupuncture and Acupressure 
Journal of Clinical Anesthesia; 1999: 231–234 



GUIDELINES 

Pediatr Drugs 2007  

 



GUIDELINES 
Strategies to reduce baseline PONV risk factors 



GUIDELINES 

Pediatr Drugs 2007  

 



GUIDELINES 
Anti-emetic treatment for patients with PONV who did not receive prophylaxis  
or in whom prophylaxis failed 

Pediatr Drugs 2007  

 



Conclusion  

•  Vomiting occurs twice as frequently in children as in 
adults  

•  Differences between boys and girls are not observed 
before puberty (after puberty females have 2- to 3-
fold the incidence of PONV as males)  

•  As children grow older, the POV risk increases until 
puberty, then decreases 

•  Strabismus repair and tonsillectomy are specific 
surgeries that have a high POV risk.  



CONCLUSION 

•  Incidence is still to high  
•  Reduce baseline risks 
•  Prophylactic should be used in adaption 

to the risk: inpatients and outpatients, 
surgical procedure and individual risk 


