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Introduction

Anaesthesia care not only ensures insensitivity and unawareness during surgery,
but, even importantly, also involves the monitoring and support of vital organ
functions. Reduced physiological reserve has significant implications for anaes-
thetic management. As the systemic effects of end-stage renal disease impair the
function of multiple organs, a comprehensive preoperative assessment — focus-
ing on evaluation of metabolic changes and assessment of end-organ damage — is
crucial for determining perioperative risks.[1] A thorough preoperative work-
up, including the optimisation of fluid status, electrolyte balance, lung function
and cardiovascular status, can help reduce perioperative complications. Table 1
outlines the pathophysiological changes in each organ system and the recom-
mended preoperative tests and preparations.
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Anaesthesia during Kidney Transplantation

Kidney transplantation requires general anaesthesia with endotracheal intuba-
tion and controlled mechanical ventilation. It is important to recognise that chil-
dren with chronic kidney disease (CKD) often have impaired growth and may
have brittle bones and teeth. Tube and catheter sizes should be adjusted accord-
ingly. In patients with pre-existing pulmonary restrictions, mechanical ventila-
tion should be tailored according to lung-protective strategies.[2]

Monitoring and supporting circulation is essential to ensure optimal
(re)perfusion of the donor kidney and to minimise ischaemia-reperfusion inju-
ry. Significant haemodynamic changes are expected, especially in young children
receiving a relatively large (adult) donor kidney.[3] In cases of post-mortem do-
nation and prolonged cold ischaemia times, haemodynamic instability may be
pronounced due to the vasodilatory effects of cytokines released into the circu-
lation after reperfusion.[4]

A relatively high blood pressure is recommended after reperfusion, as the
ischaemic period may lead to cellular oedema and a compromised vasculature
in the donor kidney.[ 5] Due to the vasodilatory effects of anaesthetics and cyto-
kines, temporary use of vasopressors, such as norepinephrine, may be necessary.
However, it is important to ensure optimal fluid status when administering va-
sopressors. To avoid both fluid overload and hypovolemia, fluid administration
should be guided by a monitor capable of detecting changes in flow or stroke
volume following fluid loading. Isotonic, balanced crystalloid fluids are recom-
mended as the fluid of first choice.[4, 6]

In patients with systolic dysfunction, inotropes may be required to support
cardiac output. However, diastolic dysfunction is more common and requires
careful monitoring to prevent fluid overload.[ 7] Therefore, advanced haemody-
namic monitoring is recommended in children who are expected to experience
haemodynamic instability during transplantation. This monitoring should be
able to track changes in blood flow, as well as the effects of fluid administration,
vasopressors, and inotropes on flow or stroke volume.[1] Appendix 1 provides
an algorithm that summarises the above recommendations.

Table 2 summarises the potential organ impairments that may arise during
anaesthesia and provides recommendations for monitoring these complications.
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Postoperative care

Close monitoring of respiratory function, blood pressure, diuresis, electrolytes,
fluid balance, and pain management is essential in the postoperative period. The
postoperative care unit should be equipped with the appropriate facilities and
expertise for this level of care, often being an intensive care unit (ICU).

The decision to keep the child intubated and on mechanical ventilation de-
pends on the child’s age and the haemodynamic and metabolic changes that oc-
cur during anaesthesia and surgery. Young children receiving a relatively large
donor kidney often remain sedated and on ventilatory support in the ICU until
their haemodynamic and metabolic status has stabilised. If possible, the aim is to
withdraw sedation and ventilatory support within 24 hours. This approach mi-
nimises the risk of circulatory compromise due to positive pressure ventilation
and the vasodilatory effects of sedatives.

Continuous monitoring:

« Administration of fluids and vasopressors guided by an advanced haemody-
namic monitor, together with continuous assessment of diuresis.

« Frequent checks of blood gas analysis, glucose and electrolytes.

Additional monitoring may be required if diuresis decreases despite optimal
haemodynamic support. For example, Doppler ultrasound may be used to as-
sess vascular patency or to rule out post-renal obstruction.

Postoperative pain management:

Pain can be managed with paracetamol and opioids. Non-steroidal drugs are not
recommended as they compromise renal capillary blood flow. Opioids are usu-
ally given intravenously, either continuously or on demand, depending on the
child’s age and cooperation. In cases of delayed graft function, reduced opioid
clearance may increase the risk of apnoea. Therefore, careful monitoring of con-
sciousness and respiration is recommended in all children receiving intravenous
opioids. Epidural anaesthesia is less commonly used for postoperative pain man-
agement because of its potential effects on blood pressure and the increased risk
of bleeding in patients with kidney failure.
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Appendix 1: Hemodynamic monitoring and support

algorithm

Basic hemodynamic management
« administer crystalloid solution* acco

rding to body weight to cover basic fluid requirements

e give NaHCOs 1.4% solution: 5 mLkg™ in case of metabolic acidosis, especially in patients on
NaHCOs supplements before transplantation

e administer mannitol 10%: 500 mL 1.73 m2, 20 minutes before reperfusion of donor kidney

« transfuse erythrocytes to maintain hemoglobin > 8 gdL'

adequate LCO ]

low

adequy low

] fluids

| fluids |

-{ cot

)] [L_cot

yes
no

no

| dobutamine

‘ | norepinephrine )-----

Cardiac output strateqy
e target values
o before reperfusion: Cl > 3.0 Lmin"'m?
o after reperfusion : Cl>3.5Lmin""'m?
e administer boluses of 10 mLkg™"
crystalloid solution* when Cl is too low;
stop when patient is no fluid responder
o start dobutamine at 2 mcgkg ' min' if
target Cl is not met after fluid loading
* adjust dobutamine dosing if target Cl is
not achieved but reduce dose when
patient becomes tachycardic

Blood pressure strategy
» target values
o before reperfusion: MAP > 70% of base line value
o after reperfusion : MAP =65 - 100 mmHg
depending on donor blood pressure and visual
judgment of renal perfusion during surgery
e administer boluses of 10 mLkg™ crystalloid
solution* when MAP is too low; stop if patient is no
fluid responder
¢ start norepinephrine infusion at 0.05 mcgkg ' min™'
when MAP is too low and fluid loading is ineffective
o adjust norepinephrine dosing to reach target MAP






