Regional anesthesia

Spinal anesthesia

Indications:

-Premature infants < 50 weeks postconceptual age and infants with a history of bronchopulmonary dysplasia, apnea, or need for ventilatory support.

-Children at significant risk for malignant hyperthermia

-Children with chronic airway disease ( asthma, CF )

-Cooperative older children and adolescents with full stomach undergoing emergency surgery.

Contraindications:

-Parent’s refusal

-Coagulopathy

-Infection in the insertion size, septicemia, meningithis.

Anatomy:

The neonatal spinal cord ends at anywhere from T12 to L3. It is preferable to perform the lumbar puncture at the L4-L5 interspace.

The approximate depth of the subarachnoid space is 1-1.5cm from the skin.

The volume of CSF of full term newborn is 50 ml.

During the first year of life the dural sac retracts to its adult level of S1 and the spinal cord to the L1.

Equipment:

-Quincke needle (22-gauge, 3.5 cm or 25-gauge 2.25cm), or 22-gauge or 25-gauge standard needle, and 1 ml tuberculin syringe for an infants.

-Adult 26-gauge needle for older children (above 15 kg) and adolescents

Agents and doses (until age 3 y):

Bupivacaine 0.5% 0.5-1mg/kg (duration of the block 60-70 min)

Complications:

-High spinal block

-Inadequate anesthesia

Caudal and epidural anesthesia 

Indications:

This techniques are useful in combination with light general anesthesia for minor and major procedures of the thorax, abdomen, pelvis, and lower extremities.

 Contraindications:

-Parent’s refusal

-Coagulopathy

-Infection in the insertion size, septicemia, meningitis

-Uncorrected hypovolemia

-Anatomical abnormalities of the vertebral column.

Anatomy:

The neonatal spinal cord ends at anywhere from T12 to L3. The neonatal subarachnoid space ends at S3-S4.

During the first year of life the dural sac retracts to its adult level of S1 and the spinal cord to the L1.

Equipment:

-A short (1-inch) 23-gauge needle (for single-shot caudal anesthesia).  

For continuous infusion

-Tuohy needle 20-gauge, 50 mm and 22-gauge catheter for children younger 8 years old.

-In infants during the first year of life a shorter needle is desirable: 30 mm, 21-22 gauge. 

- Tuohy needle 18- or 19 gauge, 90-100mm long and 20-gauge

catheter for older children

Drugs and doses:

For single-shot: 

bupivacaine 0.25% (with or without adrenaline) 0.5-1.25 ml/kg or

0.06 ml/kg/segment, where number of segments is counted from S5 to desired level of analgesia.

Intermittent bolus dosing:

-Initially bupivacaine 0.25% 0.5ml/kg, followed by 0.25% bupivacaine 0.25ml/kg every 1.5-2.5 hours as needed

-Initially lidocaine 1% 0.5 ml/kg, followed by 0.5% lidocaine 0.5 ml/kg every hour as needed.

Continuous infusion:

 Loading dose:

 Bupivacaine 2.5 mg/kg (0.125-0.5%)

 Morphine 30 μg/kg

 Fentanyl 1-2 μg/kg

Infusion:

 Bupivacaine 0.05-0.125%

 < 4 months of age: 0.2 mg/kg/h for less than 48 h

 > 4 months of age: 0.4 ml/kg/h

 Morphine 5 µg/kg/h

 Fentanyl 0.2 µg/kg/h

- Complications

- Direct spinal cord injury

- Total spinal anesthesia from inadvertent intrathecal injection.

- Neuro- and cardiotoxity from intraosseous, intravascular injection and overdosage of local anesthetic

 Emergency treatment of seizures during a regional block procedure

1.Oxygenation

2.If convulsion persist:

  -IV thyopental 4 mg/kg

  -short-acting muscle relaxant:

      succinylcholine 1.5-2 mg/kg

      atracurium 0.5 mg/kg

      mivocurium 0.2-0.3 mg/kg

 -Tracheal intubation and mechanical ventilation

IV midazolam 0.05 mg/kg, or diazepam 0.1 mg/kg.
Emergency treatment of cardiac complications during regional block procedure

Common treatment for all cardiac complications:

1.Oxygenation followed by tracheal intubation and assisted ventilation with oxygen

2.External cardiac massage if required

If hemodinamic not restored: inotropic support

1.IV atropine 0.02 mg/kg ( not exceeding 0.6 mg/kg)

2.IV vasoactive agent either:

         -epinephrine 0.1 ml/kg of a 1/10.000 solution

         -dopamine or dobutamine: 2-10 µg/kg

         -occasionally isoprenaline 0.1µg/kg

1. Calcium chloride 10-30 mg/kg

Additional treatment in case of VF or VT

1.Defibrillation 3 j/kg   (maximum 6 j/kg)

2. IV bretylium tosilate 5mg/kg ( maximum 30 mg/kg)

3. Anticonvulsants: either

     -IV midazolam 0.5-1 mg/kg

     -IV diazepam 0.1-0.2 mg/kg

     -IV phenytoin 5 mg/kg over a period of 10 min

2. Inotropic support: either or both

-IV atropine 0.02 mg/kg (maximum 0.6 mg)

-IV dopamin 5µg/kg/min

 Complications assopciated with neuroaxilar opioids:

-Respiratory depression

Treatment:

1.Oxygenation

2.Assist breathing, if hypoventilation is severe

3. Discontinue opioid administration

4.IV naloxone 2-4µg/kg up to 10µg/kg

(If no venous access give same doses via intraosseous needle or a larger single i.m. dose 10-100µg/kg)

5. Consider naloxone infusion 1-10µg/kg/h. 

 -Nausea, vomiting ( treatment:  IV odansetron 0.1mg/kg) 

 -Urinary retention (prophylactic urinary catheter is recommended)

 -Pruritus

Treatment for all: IV Naloxone 0.5µg/kg bolus 3 times every 15 min

                    or infusion 1-2µg/kg/h
-  

Peripheral blocks

Recommended doses and solutions

Route                Agent’s concentration         Dose            Volume

Penile

Dorsal nerve        Bupivacaine 0.25%                     0.5 mg/kg       1-4 ml

Ring                     Bupivacaine 0.25%                     0.5 mg/kg       2-10 ml 

Ilioinguinal           Bupivacaine 0.25-0.5%               2mg/kg          5-10ml

Axillary                 Bupivacaine 0.25%                      3 mg/kg

                              Tetracaine 0.2% +                       2 mg/kg

                               Lidocaine 0.5% +                       7 mg/kg

                               Epinephrine 1:200.000                                  0.33ml/kg

Femoral / 3 in 1     Bupivacaine 0.25%                     3 mg/kg      0.3ml/kg  

                                Tetracaine 0.2% +                      2mg/kg

                                 Lidocaine 0.5% +                      7mg/kg

                                 Epinephrine 1:200.000                                0.5 mg/kg

Sciatic                   Bupivacaine 0.25%                      3mg/kg        0.3ml/kg

                              Tetracaine 0.2%+                          2mg/kg

                               Lidocaine 0.5%+                          7mg/kg

                               Epinephrine 1:200.000                                    0.3ml/kg

Intercostal              Bupivacaine 0.25-0.5%               3mg/kg       3-5ml/rib

