Anaesthetic Guidelines for Paediatric Renal Transplantation

1. Pre-operative Assessment

· Hypertension – Know the usual range of blood pressure and drug therapy

· Electrolyte abnormality - Know the most recent Na, K, Ca, and Mg and correct if possible preoperatively. Severe hyperkalemia (K>6) should be corrected by dialysis prior to surgery.
· Degree of anaemia – Chronic anaemia is well tolerated in renal failure patients. Only transfuse pre-operatively if the Hgb < 7 or the child is symptomatic and after discussion with the renal team.
· Volume status must be known – May be hypovolaemic if recently dialysed or hypervolaemic if in need of dialysis.
2. Monitoring
· Routine monitors include non-invasive BP, ECG, SpO2, ETCO2, core temperature.
· Invasive monitoring
1. All patients require CVP monitoring in order to guide volume management and for ongoing post-operative management. This will usually be a percutaneous dual/triple lumen line inserted into the internal jugular vein following induction of anaesthesia.
2. Children who are 5 years old and under should have intra-arterial monitoring. In these children the transplant kidney will be anastamosed to the great vessels. Release of the cross clamp is associated with a large decrease in SVR and corresponding fall in BP.
3. All patients to have bladder catheters inserted prior to surgery.
3. Induction and maintenance of anaesthesia
· Sedative premedication may be administered if appropriate.

· The IV cannula should NOT be inserted in the NON-dominant wrist or forearm as this may compromise the formation of future fistula.

· The induction technique is tailored to the medical condition of the patient with the intention of protecting against aspiration and minimizing cardiovascular changes.
· Sevoflurane may be used for induction but should be used with caution for maintenance of anaesthesia.

· Atracurium is the non-depolarizing muscle relaxant of choice because elimination via Hofmann degradation does not involve renal or hepatic function.

· The method of analgesia is chosen by the anaesthetist depending on patient age, weight and planed site of post-operative care. Analgesia is provided either by boluses of fentanyl or by an epidural infusion of levo-bupivacaine 0.1% plus fentanyl 2mcg/ml. The chosen technique is continued into the post-operative period. NSAID are contraindicated.
· Hypothermia and vasoconstriction must be avoided by using forced-air warming blankets and fluid warmers.

4. Fluid Management
· Continue the fluid regimen for maintenance fluids started by the renal team. 
· Underlying hypovolemia should be corrected if present. Subsequent fluid management should be conservative to prevent postoperative pulmonary oedema. Appropriate fluids are 0.9% saline or a colloid such as gelofusin or Human Albumin Solution. Potassium containing crystalloids should be avoided.

· 30 minutes prior to vascular unclamping the patient should be volume loaded with crystalloid / colloid (this generally coincides with performing the arterial anastamoses and administering mannitol). In children 5 years old and under the CVP should be in the 15 – 20 range while older children will tolerate a CVP of 12 – 14. The aim is to have the patient’s systolic blood pressure greater than 100mmHg but also to discuss with the surgical team about the adequacy of renal perfusion. After unclamping the vessels there is a large drop in SVR and an adult kidney can sequester between 200 – 300 mls of blood from the child’s relatively small total blood volume. There is also the potential for blood loss if the anastamoses leak.
· During the remainder of the surgical time give fluids to maintain moderate hypervolaemia (CVP 10 – 15). 

· A diuresis will occur once the graft starts to function (this may be delayed when the donor kidney has acute tubular necrosis before donation).After a diuresis is established it is acceptable to allow the filling pressures to drift down to the 10-15 range but not lower for the duration of the case. 

· Following the ureteral anastamosis urine production can be monitored. Replace the urine volume every 30 minutes ml for ml with crystalloid (refer to renal fluid protocol) to prevent dehydration from the urea and mannitol induced osmotic diuresis. Urine volumes can be quite large during this phase of surgery necessitating very large volume infusions. 
5. Additional Intra-operative Medications

· At induction
Methylprednisolone 300mg/m2 slow iv over 10 minutes (max 500mg)

Cefuroxime 50mg/kg maximum 1.5g at induction  

· At time of arterial anastomosis
Mannitol 0.5 to 1g/kg IV (max 25g)

Frusemide 1-2mg/kg over 5 mins.  
MANNITOL 1 G/KG = 5 MLS/KG OF 20% SOLUTION (200 MG/ML)




10 MLS/KG OF 10% SOLUTION

6. Post-operative care.

· The aim is to extubate older patients at the end of surgery. The patient should be cared for on PHDU with ongoing invasive monitoring and the appropriate level of nursing care. If no PHDU bed is available arrangements need to be made to have the appropriate level of nursing care put in place on E17.  On going fluid management and the possible use of dopamine will be necessary to maintain the patient’s blood pressure at a level suitable for the donor kidney.
· Patients < 20kg (usually under 5 years old) are more likely to require a period of post-operative ventilation and should be considered for admission to PICU. The reasons for this include:- 
1. The more aggressive intra-operative and fluid management required which predisposes to the development of pulmonary oedema.
2. The implantation of an adult kidney will decrease pulmonary compliance and cause diaphragmatic splinting leading to transient respiratory insufficiency.
3. Ongoing fluid management may lead to further hypervolaemia and pulmonary oedema in the first 24 hours post-operative period.
