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Objectives 

�  History and development of  MIS 

 

�  Neonatal physiology and MIS 

 

�  Anesthesia for MIS of  newborns and infants 

 

�  Training curve in anesthesia 



History 



MIS Indications 



 
 

Madonna and Child 
 (Giotto, 1330)  

 
 
 

The Small Cowper Madonna  
 (Raphael, 1505) 



 Development of  the 
Respiratory System 



 Chest Wall 



CV Physiology in the 
Newborn 



Myocardium in the 
Newborn 



Pulmonary Vascular 
Physiology 

The fetal pulmonary 
vasculature reactive: 
 
•  Hypoxia 
 
•  Acidosis 
 
•  Increased levels of  

leukotrienes 
 
•  Mechanical stimulation 



Be careful… 



How does Pediatric 
Anesthesia Alter this 
Incipient Balance? 



Effects of  General 
Anesthesia on Functional 

Residual Capacity 



Effects of  General 
Anesthesia on CV System 

•  Anesthetic Effects on Ion Currents 
•  Anesthetic Effects on the Conduction 

System 
•  Anes the t i c E f f e c t s on Myoca rd i a l 

Metabolism 
•  Anesthetic Effects on Systolic Function 
•  Anesthetic Effects on Diastolic Function 
•  Anesthetic Effects on Autonomic Control 



“The Perfect Storm” 
Infant Physiology + Anesthesia + 

MIS Approach 



Pneumoperitoneum 
 
 

Three major factors may contribute to adverse 
c a r d i o v a s c u l a r r e s p o n s e s d u r i n g 
pneumoperitoneum: 
 
ü  Intraabdominal pressure 

ü  Position 

ü  Release of  neurohumoral vasoactive 
substances 

 
  



 
 
 
 

Intraabdominal Pressure IAP and CV 
Performance 



Position 



Release of  Neurohumoral Vasoactive 
Substances 



 
Adverse Effects of  Pneumoperitoneum 

Carbon Dioxide Absorption 
Hypercarbia and Acidosis 

 
The inverse relationship between age and the rate of  CO2: Thinner 
peritoneum, reduced peritoneal fat deposits in the abdomen of  
infants compared with older children 



 
Carbon Dioxide 

Hypercarbia and Acidosis 
 

2001 Wulkan ML et al. 



 
 
 
 
 
 

 
Central Nervous System Effects 

MIS must be carefully evaluated in child with 
increased (ICP) or in the presence of  a VP 
shunt 



Pediatric Adaptive Brain and Systemic 
Oxygenation 

and HD Changes   

 
 
 

2017 Pelizzo et al 



Gas Emboli 

 Susan P. Taylor, MD 
Dr. Assistant Professor of  Anesthesiology 

at the Children’s Hospital of  Wisconsin (Medical College of  
Wisconsin) in Milwaukee, WI.  



Gas Emboli 



Pneumoperitoneum and Tracheal Tube 
Tip 



Pneumoperitoneum Complicated 
Pneumomediastinum 



Pneumoperitoneum Complicated 
Pneumomediastinum 



Renal Effects and Fluid Requirements 



How Survived to Perfect Storm? 
Specific Training for Pediatric Surgeons 



 
How Survived to Perfect Storm? 

Do we need specific anesthesia Training ? 



How should we address these patients? 
How to prepare to face The Perfect Storm? 

 



Hemodynamic  
Perioperative Care 



Hemodynamic Management 



Pharmacology Approach 

�  Off-label drug use: only three anesthetic drugs 
remifentanil, rocuronium, and sevoflurane had 
updated labeling for neonates.  

 

�  Pharmacokinetics and pharmacodynamics: Growth 
and maturation are major issues that influence drug 
action in pediatric patients.  

 

�  The absorption, distribution and clearance of  drugs 
change abruptly during the infant period 



My Aproach: Regional Anesthesia + 

Caudal Block 



Regional Anesthesia + 

ESP Block 



Regional Anesthesia + 



Minimally Invasive Pediatric Anesthesia? 



TAKE HOME MESSAGE 

•  Pathophysiological hemodynamic alterations are influenced by 
both the procedure and the anesthesia during pediatric 
abdominal laparoscopic surgery 

 
•  Due to age-related homeostatic vulnerability, hemodynamic 

status should not be underestimated in pediatrics 

•  Knowledge of  the pathophysiological changes, the 
standardization of  intraoperative surgical assessment and 
anesthesia management are all mandatory to prevent adverse 
hemodynamic outcomes 



 
LUNG-PROTECTIVE VENTILATION (LPV) 

•  LPV: Using (PEEP) to prevent atelectasis 
 
•  LPV: Tidal volume is limited to avoid overdistension 

•  Caution: Extremely premature infants have lungs 
that are both structurally and biochemically 
immature 
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