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Central blocks



Although adequate treatment of surgical pain is an ethical
obligation, each practitioner must balance the benefits of
parenteral opioids, with their inherent risks.

Pediatric Anesthesia 2021, vol.31(2) 132-144



Database studies that have shown that perioperative
risk in children increases with decreasing age.
Of particular concern is the risk of GA in patients with a
history of congenital heart disease.

Pediatric Anesthesia 2021, vol.31(2) 132-144



• Profound analgesia with minimal hemodynamic effects;

• Decrease perioperative stress response;

• Lower concentrations of volatile agents; (?)

• Earlier tracheal extubation;

• Facilitating a faster recovery;

• Reduces the need for muscle relaxations;

• Earlier return of bowel function;

• Oral feeding may resume earlier;

• The effects on ventilation depends on the level and intensity of the block;

• May diminish abdominal and intercostal muscle activity, may improve diaphragmatic activity
and escursion;

• The pain relief provided to improve ventilatory mechanics and reduces the need for and 
duration of assisted or controlled ventilation after major abdominal surgery;

• Ventilator-associated morbidity and mortality is reduced;

• The vasodilatory effects of autonomic blockade may improve splanchnic perfusion;

• Important role in nonspecific cellular-mediated and antitumor immunity.

Summary on beneficial effects of pediatric regional anesthesia



High quality of evidence recommende to use methods

that allow acute postoperative pain to be managed with

a lower dose of anesthetic by combination with regional

anesthesia.

Pediatric Anesthesia 2021, vol.31(2) 132-144





British Journal of Anaesthesia 2019(4): 126-134

There is conflicting evidence from several cohort studies that young children exposed to

volatile anaesthesia might have demonstrable deficits as neurodevelopmental

consequences.

Recently, several animal studies have demonstrated that
commonly used general anesthetics cause several
neurogical changes in the developing brain and result in
long-lasting behavioral and cognitive changes.

Korean Journal of Anesthesiology 2018; 71(6): 430-439



Recently, Broad et al. found that surgery
increases neuronal cell death and induces
changes in gene expression compared with
anesthesia exposure alone, suggesting that
pain/nociceptive stimuli may lead to brain injury.,
even in the setting of GA.

Clin Perinatol 46 (2019) 731-743



Korean Journal of Anesthesiology 2018; 71(6): 430-439

However, in 2016 the United States Drug Administration: “repeated
or lenghty use of general anesthetic and sedation drugs during
surgeries or procedures in children younger than 3 years or in
pregnant women during their third trimester may affect the
development of children’s brains”.

In 2017, this statement was update as “exposure to these medicines for
lengthy periods of time or over multiple surgeries or procedures mat
negatively affect brain development in children younger than 3 years”



Use of epidural anesthesia as a sole anesthetic technique may eliminate the

need of opioid analgesic; howere, incidences of apnea and desaturation

have been reported for opioid free regional technique.

Pediatric Anesthesia 2021, vol.31(2) 132-144



Regional anesthesia does not eliminate the need for a

vigilant anesthesiologist!



Department of Anesthesiology and Pain Management, Faculty Health Sciences, 
Seattle Children’s Hospital, University Washington,
Anesthesiology and Pediatrics, Mayo Clinic Children’s Center, USA

Clin Perinatol 40 (2013) 525-538



Neonates are at a particular risk for local anesthetic toxicity

because the serum free (active) fraction of local anesthetic

agents is proportionately greater in neonates and young infants

than older children and adults. As a consequence, the dose of

anesthetic agent should be reduced to minimize the risk.

Peripheral nerves in neonates are less myelinated; therefore, lower local anesthetic

concentrations can be used successfully.





It is important that a practitioner

who possesses the required

expertise be performing and 

managing neuraxial anesthesia

in neonatal patients. 

Adrian Bosenberg MBChB

Prof. Anesthesiology, University Washington



Pediatric Anesthesia 2017, vol.2, 1-10



Journal of Pain Research 2020:13 2749-2755



Clonidine is a centrally acting α2-adrenergic agonist,
commonly added to local anesthetic agents for single-shot
caudal blockade in infants and children; however, there
remains limited data on its addition to solutions for
continuous epidural infusions in neonates and infants.

Journal of Pain Research 2020:13 2749-2755
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Neonates and infants
who received
postoperative epidural
infusions with 
2-chloroprocaine and 
clonidine.

Journal of Pain Research 2020:13 2749-2755
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Journal of Pain Research 2020:13 2749-2755

Epidural clonidine infusion rates dose of 0,1-0,2 mcg/kg/hour (median dose of
0,15-0,16 mcg/kg/hour).



A Cochrane review showed that ultrasound-guided regional

anaesthesia improved success rates over non-ultrasound-guided

techniques, with improved early postoperative pain scores.









Korean J Anesthesiol 2018, vol.71(6): 430-4391-79









In-line ultrasound-guided technique











Although LA is often sufficient to produce adequate anesthesia e analgesia,

the addition of many adjuncts has been explored. Epidural clonidine, ketamine,

fentanyl, morphine, dexamethasone, midazolam, and dexmedetomidine have

been shown to prolong the duration of surgical block and/or analgesia

compared with LA alone.
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Which adjuvant drug to use? 



British Journal of Anaesthesia 2019(4): 126-134
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Anesth and Pain Medicine, 2013 September;3(2):263-5

Continuous epidural thoracic anaesthesia is considered the gold standard of

analgesia, is routinely used in many centres.

Pediatric Anesthesia 2012, vol.22, 51-55
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Continuous epidural catheter in

bladder extrophy

Ropicavaine 0.125% was used to remain within recommended dosing guidelines, tunneled for 3 weeks



The evidence of benefit from epidural block in decreasing ICU lenght of stay 

(LOS) is well demonstrated.

The majority of recent

work concerning the 

benefits of regional

anesthesia is related to 

their role in “fast track

surgery”.



Pediatric Anesthesia 2019, vol.00, 1-8









Pediatric Anesthesia 2019, vol.00, 1-8

Limitations
Due to the retrospective nature of our study.



The were no deaths or complications with long-term consequences

lasting > 3 months, but short-term complications such as catheter-

related problems (dislodgement or kinking), accidental dural

puncture (0.9%), intravascular injection (2%) and local site

inflammation/infection (11%) were observed.

Journal of Anesthesia 28, 768-779 (2014)



A total of 24,005 regional procedures were
reviewed. The numbers of accidents without
long-term effects was 108 (0.45%); there is
also report of five serious accidents (0.02%)



Risks of Neuraxial Anesthesia:

Nonetheless, available data suggest that even in neonates,

neuraxial anesthesia is very safe. One study found only 1 seriuous

complication (meningitis) in a neonate in a series of 2490 cases.

The UK Pediatric Epidural Audit showed a risk of serious

complications to be 1:2000 epidurals.

Paraplegia or death secondary to central techniques was described

as 1:100000 epidurals.

A vast majority of complications were benign catheter malfunctions.

Central techniques have an incidence of complications that 7 times

the regional techniques.

Wong et al. found the rate of complications with epidural techniques

in neonates to be 4.2%, which was higher than that in infants and

small children (1.4% and 0.5%, respectively).



Absolute CONTRAINDICATIONS including:

Parents or patient refusal; a patient’s inability to maintain

stillness during the needle puncture, which can expose the

neural structures to an unacceptable risk of injury; and raised

intracranial pressure.

Relative CONTRAINDICATIONS:

Coagulopathy and anticoagulated patients, bacteremia or

sepsis, local infections at the puncture site, severe

hypovolemia, acute hemodynamic instability, obstructive ileus

and multiple attempts by inexperienced operators.

Anesth and Pain Medicine, 2013 September;3(2):263-5



The problems with routine catheter insertion is that
there is no control of the epidural catheter, and catheters
are known to migrate to the incorrect position.

Pediatric Anesthesia 2012, vol.22, 51-55



Infection related to the placement of an indwelling catheter (tipically

epidural) occurs at a low rate but is potentially devastating if allowed to

progress to include the neuraxia.

Catheters (unless tunneled) should be removed within 72 hours

of placement, whenever there is evidence of infection or if visibly

soiled.



Pediatr Anesth. 2012;22:10-18

Pediatric Anesthesia 2015, vol.25, 610-613









Pediatr Anesth. 2012;22:10-18



Diagnosis and treatment within 8 hr



Clin Perinatol 46 (2019) 731-743



Although the use of neuraxial anesthesia in
children is undergoing a resurgence of interest, it
is not a new technique. In 1909, Lord Tyrell Gray
reported his experience with spinal anesthesia in
100 patients.

Clin Perinatol 46 (2019) 731-743

He concluded that “the advantages to be gained by use of spinal anesthesia
have so far impressed me that I am convinced that it will occupy an
important place in the surgery of children in the future”.







Spinal Anesthesia

is safe and effective in newborns and 
infants undergoing low abdominal, 
perineal and orthopedic surgery.

Pediatric Anesthesia 2007, vol.17, 647-653



Clin Perinatol 46 (2019) 731-743

Spinal Anesthesia be of particular benefit to the very young or very premature

neonate, is the preferred fpr extremely premature infants (<30 weeks) because it

allows avoidance of airway manipulation.
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Isobaric Bupivacaine 0.5% 0.8-1 mg kg-1

Spinal Anesthesia be of particular benefit to the very young or very premature

neonate, is the preferred fpr extremely premature infants (<30 weeks) because it

allows avoidance of airway manipulation.
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With the advent of ultrasonography have been increasingly used to guide caudal

epidural block, minimize the riks of complications.



The sacral cornua are remnants of the

inferior articular processes of the 5° sacral

vertebra and presented as two bony

prominences at the caudal end of sacrum.

Palpating the bilateral sacral cornua is

essential to locate the sacral hiatus in the

conventional landmark-based technique.

However, the sacral cornua are not always

palpable.

The apex of sacral hiatus is most commonly located

at the S4 level. The dural sac usually terminates

between S1 an S2 vertebra.



Accidental dural puncture might occur if

the needle is inserted near the apex of

the sacral hiatus that is located at a high

level of sacrum, so if the distance

between the dural sac termination and

the apex of the sacral hiatus decreases.







Korean J Anesthesiol 2018, vol.71(6): 430-4391-79

Caudal anesthesia

is the simplest and easiest to learn. Use of real-time ultrasound guidance will provide

direct visualization of drug spread in the epidural space, and may increase the safety

profile of the procedure.













British Journal of Anaesthesia 2019(4): 126-134
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Does the benefit-risk ratio of this type of management justify the use of

technically difficult epidural block?

Finally, is the pain experienced after laparoscopic procedures, whose

invasiveness is regarded to be low, less severe than laparotomy?

Are alternative methods of postoperative analgesia equally efficient?

Anesth. Intens. Therapy 2016, vol.48, no5, 280-287



Recent challenges:

Continuous ESP block

QL1, QL2 and Continuous TQL block

Continuous PVB block

Anesth. Intens. Therapy 2016, vol.48, no5, 280-287

Does the benefit-risk ratio of this type of management justify the use of

technically difficult epidural block?

Finally, is the pain experienced after laparoscopic procedures, whose

invasiveness is regarded to be low, less severe than laparotomy?

Are alternative methods of postoperative analgesia equally efficient?



Opinions remain divided not on the efficacy of epidural anesthesia than ability

and safely perform of regional wall and interfascial anesthesia.

However, in the UK, the use of PEA is falling, and in the period 2006-2011, the

numbers have fallen by 40% (Paediatric Pain Travelling Club). This is

secondary to the increase in laparoscopic or thoracoscopic surgery, negating

the need for neuraxial blockade where an interfascial or truncal nerve blocks

are methods will suffice.

Pediatr Anesth. 2012;22:51-55



The decrease in use of Pediatric epidural analgesia (PEA) is really concrete…





While neuraxial techniques have a robust history in pediatric anesthesia, peripheral and

interfascial plane blocks hare more recently gained popularity.

Fundamentals of Pediatric Surgery 2017, 3, 25-28



The future of PEA remains clouded.

Conclusions
Pediatric Anesthesia 2012, vol.22, 51-55
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confidence may be lost.

Conclusions
Pediatric Anesthesia 2012, vol.22, 51-55



The future of PEA remains clouded.

The benefit/risk ratio needs to be evaluated every time.

The decrease in use of PEA also means that:

Staff have less opportunity to perform the technique, and a technical skill or

confidence may be lost.

Conclusions
Pediatric Anesthesia 2012, vol.22, 51-55

In general terms, a wall or interfascial nerve block is considered safer than a neuraxial block, but

it is not possible to determine conclusively the superiority of any type or formulate general

recommendations.



Pediatric epidural anaesthesia (PEA) is generally considered

the gold standard of analgesia after thoraco-laparotomy in

expert hands.

Anesth. Intens. Therapy 2016, vol.48, no5, 280-287




