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Organ donor management in ICU / prior to retrieval 
 
Introduction 
For any potential organ donor, prolonged (>20 hours) of active management dramatically increases the chances of successful donation, maximises the number of organs 
they can donate and optimises both graft function and survival [1-5]. 
 
IF, following a catastrophic brain injury, the possibility of brainstem death (BSD) is clinically suspected*   

* based upon clinical judgement and the presence of:    Fixed and dilated pupils     GCS 3/15     No triggering / patient interaction with the ventilator  
AND the decision has been made to stop neuroprotection  

THEN, BSD should be confirmed (see Appendix) as soon as practical using the Academy of Medical Royal Colleges, 2008 criteria [6] and initial contact should be made 
with local Transplant Co-ordinator. 
 
In order for the diagnosis of BSD to be made (see Appendix), appropriate cardiovascular, respiratory, temperature and serum electrolyte criteria must be met, together with 
a clear diagnosis of the mechanism of brain injury and the timely cessation of all sedative and neuromuscular blocking drugs.  This guideline should be used as an aid to 
physiological management prior to the diagnosis of BSD as we feel this represents optimal care regardless of whether or not the patient goes on to donate.  Note, it is 
recommended that apnoea testing be conducted using CPAP [7].  It is widely considered that it is both morally and ethically sound, to manage the patient based upon the 
assumption that they are a potential organ donor prior to BSD testing and the consent process.  If consent or other issues subsequently preclude organ donation then 
withdrawal of organ support will be undertaken, however, this is often delayed to facilitate the wishes of the family and friends of the deceased. 
 
The donor should be actively managed based on the assumption that they may be able to donate their heart, lungs, kidneys, liver and possibly additional organs / tissues.  
All of the four major organs require assessment for suitability, whilst simultaneously, optimal perfusion is maintained together with minimal iatrogenic injury.  This latter 
aspect extends to the pre-emptive minimisation of the injury induced by explanted, cold ischaemia.   
 
The physiological changes following brain stem death often result in cardiovascular instability and a multiple organ dysfunction syndrome.  This can be prevented and 
treated thus maximising the number of organs that can be retrieved from an individual, each of which should go on to dramatically improve the life of a recipient.  It has 
been said that following brain stem death, you are no longer treating the donor but instead are treating multiple recipients.  In addition, it is reasonable to assume that if 
organ donation was in accordance with the deceased’s wishes then optimising organ retrieval is also in accordance with their wishes. 
 
These guidelines are based on expert opinion as there is limited evidence in this area.  We hope they will be viewed as helpful and are not intended to be dogmatic.  Local 
policies may be agreed for specific therapies, and outcomes audited. It is our intention that these guidelines will be regularly reviewed and updated based upon local and 
national audit data and emerging evidence from clinical trials. 
 
The following general references / links may also be helpful: 
Bugge, J. F. (2009). Brain death and its implications for management of the potential organ donor. Acta Anaesthesiol Scand 53(10): 1239-1250. 
http://www3.interscience.wiley.com/cgi-bin/fulltext/122545709/PDFSTART 
Mascia, L., I. Mastromauro, et al. (2009). Management to optimize organ procurement in brain dead donors. Minerva Anestesiol 75(3): 125-33.  
http://www.minervamedica.it/en/journals/minerva-anestesiologica/article.php?cod=R02Y2009N03A0125 
Wood, K. E. and J. McCartney (2007). Management of the potential organ donor. Transplantation Reviews 21(4): 204-218.  
http://www.sciencedirect.com/science/article/B75B4-4PV1MCN-9/2/1edbb52213982172b7d4ee999909df4d 
Van Raemdonck, D., A. Neyrinck, et al. (2009). Lung Donor Selection and Management. Proc Am Thorac Soc 6(1): 28-38. 
http://pats.atsjournals.org/cgi/content/abstract/6/1/28 
Australasian Transplant Coordinators Association Incorporated (2008). National guidelines for organ and tissue donation, 4th edition 
http://www.atca.org.au/downloads/ATCA%20National%20Guidelines%20for%20Organ%20&%20Tissue%20Donation.pdf 
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Summary / checklist – targets, tests, drugs and procedures 
 
Airway - endotracheal / tracheostomy tube – page 4 
Distal tip of the tube is located in the mid / lower trachea     Recent chest x-ray     Reported by senior clinician  
No cuff leak and cuff pressure is ~32cmH2O     Urgent sputum Gram stain & microscopy     Continue 6hrly oral chlorhexadine  
 
Breathing & Blood tests – page 5 & 6 
Set (and measured) positive end expiratory pressure (PEEP) 8-10cmH2O     Perform recruitment manoeuvre (repeat as indicated)  
Arterial oxygen tension (PaO2) 8-14kPa     and / or    SpO2 92-95%     on minimum FiO2   
Tidal volumes (Vt) 6-8ml/kg (ideal body weight)     Peak (plateau / end inspiratory) pressure ≤30cmH2O      
Arterial carbon dioxide tension (PaCO2) 5.0-6.5kPa     Respiratory rate and I:E ratio set to achieve target PaCO2 and prevent dynamic hyperinflation  
Send blood for: full blood count     clotting screen     group and save for transfusion     

renal / liver / bone / cardiac biochemistry     virology     tissue typing  
 
Circulation and blood Composition– page 7,8 & 9 
Rate & rhythm:  Sinus rhythm 60-100 bpm     12 lead ECG     Reviewed & reported by senior clinician  
Preload:  stroke volume index (SVI) 33-47 ml/m2/beat     and / or    stroke volume variation (SVV) <15%     and / or    CVP 8-12mmHg  
Contractility:  Cardiac index (CI) ≥2.4 l/min/m2     Echocardiogram (if possible)  
Afterload:  Mean arterial pressure (MAP) 60-80mmHg     and / or    systemic vascular resistance index (SVRI) 1800-2400 dynes•sec/cm5/m2  
Global oxygen supply demand balance:  Central venous oxygen saturation (ScvO2) ≥60%     and / or    mixed venous oxygen saturation (SvO2) ≥70%     and / or    

Central venous-to-arterial carbon dioxide difference (Pcv-aCO2) ≤0.8kPa  
Blood composition:  [Hb] ≥80g/l     Platelets >50x109/l     INR <2.0     APTT ratio <1.5     fibrinogen >2.0g/l  
Vascular access:  reliable large bore intravenous access     arterial line     central venous line  
 
Dextrose & drugs – page 10 
Blood glucose 4.0-10.0mmol/l     Insulin infusion ≥1iu/hr     20% dextrose infusion at 25ml/hr (or alternative)  
Give 15mg/kg methylprednisolone IV      repeat every 24 hours – page 6 
 
Electrolytes & environment – page 10 
Na+ 135-150mmol/l     K+ 4.0-5.5mmol/l     Mg2+ >0.8mmol/l    
Ca2+ 1.0-1.3mmol/l (ionised)  or 2.0-2.6mmol/l (total) corrected for albumin     PO4

3->0.8mmol/l  
Core temperature 35.5-37.5°C     Maintain 30-45° head of bed elevation     VTE prophylaxis:  LMWH     TED stockings     +/- calf compressors  
 
Fluid balance (renal) - page 9 
No maintenance fluids     urine output 0.5-2.5ml/kg/hr  (if less ⇒ ensure circulation optimised and catheter patent; if more ensure adequate replacement / 
euvolaemia / normonatraemia AND test for +/- treat diabetes insipidus (DI)  
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Summary - Time line flow diagram 
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Detail: Initial monitoring, physiological targets, investigations and therapies 
 Parameter Method / rationale and notes 

Check endotracheal / tracheostomy tube is patent If available, check for normal inspiratory and expiratory flow profiles on ventilator 
The distal tip of the tube is located in the lower trachea Recent CXR.  If not available then request a new CXR. Have the film 

reviewed by a senior clinician for any new lung infiltrates and any other 
abnormalities / diagnoses. 

No cuff leak and cuff pressure is ≤32cmH2O Cuff pressure manometer.  Cuff leaks result in lung de-recruitment and increase 
the risk of passive aspiration.  High pressures cause local mucosal injury. 

Airway 

Check for proximal endotracheal secretions Collect any secretions present and send for urgent microscopy with gram stain. 
Request culture and sensitivities.  Consider antibiotics. 
If secretions are viscous / difficult to suction consider nebulising hypertonic 
saline (5%-7%)5-10mls 2-6hourly [8] and / or bronchoscopy. 

Perform a recruitment manoeuvre on the ventilator and 
set optimal level of PEEP to retain the recruited lung 
(usually 8-10 cmH2O [7]).  
Example: Set FiO2 to achieve SpO2 of 88-92%.  Set 
PEEP to 10cmH2O then perform an inspiratory hold at 
35cmH2O for 30-60 seconds.  Set and maintain Vt target 
as below.  After 15 minutes of steady state SpO2, reduce 
PEEP to 8cmH2O.  If on reduction of PEEP the SpO2 
falls by >4%, repeat from the beginning but stop at the 
PEEP level above which the drop in SpO2 was 
observed. 

This is always needed following apnoea testing.  If unfamiliar with recruitment 
manoeuvres, ask for help and / or refer to [5, 9].  Watch for cardiovascular 
decompensation.  If this occurs consider whether the patient may be 
hypovolaemic (see circulation section below).  Transient desaturation is often 
seen with recruitment manoeuvres and is of no concern. 
If recruitment has been successful then there should be an increase in the SpO2 
for the same FiO2.  In addition, a positive response is indicated by an 
improvement in dynamic compliance (Cdyn) at the same level of PEEP 
Cdyn = tidal volume / (end inspiratory pressure – PEEP). 
In the presence of significant acute lung pathology consider other optimal 
recruitment / ventilation strategies such as APRV [10]. 

Tidal volume (Vt) 6-8ml/kg (ideal body weight (IBW)) [5, 
7] 
Peak / plateau pressures ≤30cmH2O [5, 7] 
Respiratory rate and I:E ratio set to achieve target 
PaCO2 and prevent dynamic hyperinflation 

IBW (kg) for men = [(height (cm) -154) x 0.9] + 50 
IBW (kg) for women = [(height (cm) -154) x 0.9] + 45.5 
Online calculator http://www.ukmicentral.nhs.uk/resource/calcs/ibw.asp?group=m 
Minimise ventilator induced lung injury. 

PaO2 8-14kPa and / or SpO2 92-95% on minimum FiO2 Minimise absorption atelectais and oxygen toxicity [11] 

Breathing  

PaCO2 5.0-6.5kPa (or higher as long as pH>7.30)  Minimise minute ventilation and thereby minimise ventilator induced lung injury. 
(Mild permissive hypercapnia may be advantageous.)  
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Detail: Initial monitoring, physiological targets, investigations and therapies - continued 
 Parameter Method / rationale and notes 

At least 2 hourly clinical assessment of lung recruitability 
and retention of recruited units. 
Look for deteriorating saturations / increasing oxygen 
requirements and deteriorating Cdyn  

Set optimal PEEP.  Consider recruitment manoeuvre followed by decremental 
trial to find best PEEP setting. 
Consider sigh breaths or periodic prolonged inspiratory holds. 
Only suction if clinically indicated by signs of secretions within the proximal 
bronchial tree and always consider the need for re-recruitment afterwards.  
Clinical signs of secretions within the proximal tracheobronchial tree include 
classic “upper airway secretion” crepitations on auscultation, an irregular or 
diminished flow profile (expiratory more common than inspiratory) and 
progressive deterioration in compliance and / or gas exchange.  In the latter 
case, suction prior to the recruitment manoeuvre. 
Do not disconnect from the ventilator unless absolutely necessary.  If 
unavoidable, perform a recruitment manoeuvre immediately after reconnection. 

Ongoing 
care of 
lungs 

Reduce / minimise extravascular lung water 
 

Minimum IV fluids to achieve adequate preload (see below) 
GIVE 15mg/kg IV methylprednisolone.  This has been shown to reduce the 
accumulation of extravascular lung water and may play an important role as an 
anti-inflammatory / immunosuppressive agent thereby preventing / minimising 
lung (and other organ) injury, although a recent trial failed to demonstrate any 
benefit [12].  If organ donor management continues for >24 hours, consider a 
second dose of 15mg/kg. 
If despite PEEP optimisation and recruitment manoeuvres there is a persistent 
alveolar-arterial oxygen gradient AND there is clinical / radiological evidence of 
interstitial lung oedema then consider: 
• APRV [10] 
• Trial of furosemide infusion at 0.5-10mg/hr to achieve 100-200ml/hr 

negative fluid balance BUT AVOID hypovolaemia 
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Detail: Initial monitoring, physiological targets, investigations and therapies - continued 
 Parameter Method / rationale and notes 
Circulation 
Monitoring 

If not already in place institute continuous 3 lead ECG, 
invasive arterial pressure and cardiac output monitoring. 
Please record hourly observations and all therapies on 
usual ICU chart. 

Following brain stem death patients may develop dysrhythmias, hypovolaemia 
(e.g. diabetes insipidus), cardiac dysfunction (e.g. reversible global myocardial 
depression), hypertension (e.g. catecholamine storm) and hypotension (e.g. a 
mixture of the above +/- vasoplegia).  Continuous and complete monitoring of 
the cardiovascular system is essential. Use whichever method of cardiac output 
monitoring you are most familiar with. 

Lines Ensure that there is reliable large bore intravenous 
access.  If not already in-situ, insert a central venous line. 
Do not routinely replace lines (peripheral / arterial / 
central venous) unless not working. 
 

Due to the order of vessel ligation during cardiac retrieval, if possible, when 
inserting a new “X” use the following sites: 
• peripheral venous access (16 or 14G) in the RIGHT arm. 
• arterial line use the LEFT radial or brachial arteries. 
• central venous line use the RIGHT internal jugular or subclavian NOT 

femoral. 
Perform a 12 lead ECG  To fully assess cardiac rhythm and diagnose any abnormality.  If available, 

compare to a recent ECG performed prior to brain stem testing.  Look for 
conduction abnormalities, signs of hypertrophy and acute or previous ischaemia 
/ infarction.  Acute strain patterns may represent reversible pathology. 

Cardiac 
assessment 

If available, request a echocardiogram  This is to exclude any structural heart disease including, valves, hypertrophic / 
thinned myocardium, regional wall abnormalities etc.  Global myocardial 
depression, if seen, MAY be entirely reversible and should not preclude 
attempts to optimise function and reassess for donation. 
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Detail: Initial monitoring, physiological targets, investigations and therapies - continued 
 Parameter Method / rationale and notes 

Rate & rhythm:   
• Sinus rhythm 60-100 bpm  

In the event of haemodynamically significant bradycardia consider short acting 
positive chronotrope e.g. isoprenaline, dobutamine, etc. 
For sinus tachycardia consider the differential diagnosis and treat the cause. If 
associated with hypertension consider short acting β-blockade with esmolol. If 
associated with hypotension consider hypovolaemia, myocardial depression and 
vasoplegia. 

Preload:   
• stroke volume index (SVI) 33-47 ml/m2/beat 
• stroke volume variation (SVV) <15% 
• CVP <12mmHg 

 
Note – CVP may be a poor measure of preload and an 
unreliable predictor of volume responsiveness.  For a 
detailed review on preload assessment see [13] 
 

If the patient has a MAP of 60-80mmHg with no vasoactive drug support then 
monitor preload parameters for trend information. 
If the patient has a MAP of <60mmg or is requiring vasopressors to achieve a 
MAP of 60-80mmHg AND 1 (or more) preload parameters indicates 
hypovolaemia then administer a 3-5ml/kg fluid bolus (balanced crystalloid) as 
rapidly as possible.  Record the pre and post fluid bolus stroke volume / cardiac 
output.  An increase of ≥15% indicates a positive response to the fluid 
challenge.  If positive, consider whether to repeat the challenge and when to 
review this decision.  If <15% then consider +/- treat for myocardial depression 
and / or vasoplegia.  

Circulation 
Ideal 
targets 

Contractility:   
• Cardiac index (CI) ≥2.4 l/min/m2  

 
Note: 
Myocardial stunning is a common observation following 
BSD BUT may reverse with optimal supportive therapy, 
albeit over a 24-48 hour period [14, 15]. 
 

If the CI is low AND there is no response to a fluid bolus (see above) then: 
1. Commence dobutamine at 2.5µg//kg/min 
2. Increase dobutamine to 5µg//kg/min 
3. Commence T3 (tri-iodothyronine) 4µg bolus then 3µg/hr infusion 

                               or    T4 (thyroxine) 20µg bolus then 10µg/hr infusion 
4. Increase dobutamine to 10µg//kg/min 
5. Seek expert advice 

Notes 
• Low dose dobutamine (2.5µg//kg/min) may be beneficial in ameliorating 

ex-vivo, cold ischaemic injury [16] but high doses may deplete high 
energy phosphates. 

• Some cardiothoracic transplant units encourage the use of thyroid 
replacement therapy for all donors.  Trial evidence [17] suggests it may 
add little to active donor management and is not necessary routinely.  
Audit of use and outcomes is in progress, and will inform future 
guidelines. It may be valuable as a second line positive inotrope in 
patients with myocardial depression [18].   
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Detail: Initial monitoring, physiological targets, investigations and therapies - continued 
 Parameter Method / rationale and notes 

Afterload / perfusion pressure:  
• Mean arterial pressure (MAP) 60-80mmHg  
• SVRI 1800-2400 dynes•sec/cm5/m2 

 
 
* This can be simplified to 2mg made up to 48mls. Give 2 
ml bolus then infuse @ 2mls per hour.  Doses up to 
5.2µg/kg/hr can be considered (equivalent to 2mg 6 
hourly - used in variceal haemorrhage and hepato-renal 
failure). 
 
** If the patient appears to exhibit noradrenaline 
“resistance”, defined as a dose >0.2 µg//kg/hr then a trial 
dose of hydrocortisone 50-100mg (in addition to the 
methylprednisolone already administered) may reverse a 
state of functional hypoadrenalism.  The rationale for this 
approach is based on the mineralocorticoid effects of 
hydrocortisone [19] (methylpredisolone has no 
mineralocorticoid action).  If successful in facilitating a 
≥15% dose reduction in noradrenaline consider either a 
hydrocortisone infusion at 10mg/kr or repeated 50mg 
boluses at 4-6 hourly intervals. 
 

If MAP <60mmHg and preload AND myocardial contractility have been 
optimised / treated then  

1. Commence vasopressin 1iu bolus (repeated if necessary) then 0.5-4iu/hr 
                               or    terlipressin 1.3µg/kg bolus then 1.3µg/kg/hr* [20, 21] 

2. Commence noradrenaline (norepinephrine) 0.05-0.20µg//kg/min 
3. Give hydrocortisone 50mg bolus** 
4. Increase noradrenaline up to 1.0µg//kg/min 
5. Review preload and myocardial contractility 
6. Seek expert advice 

 
Notes 
• Vasopressin / terlipressin need not be used routinely if goals are 

achieved and maintained easily. They are however the first line 
vasopressors or should be initiated promptly following the diagnosis of 
diabetes insipidus (DI).  

 
If MAP >80mmHg then consider: 
• Esmolol (loading dose then infusion) up to 200µg//kg/min  AND / OR 
• Glycerine trinitrate up to 40mg/hr [22]. 

The use of very short acting drugs is recommended as there is a significant risk 
of brain stem dead patients rapidly developing a rebound hypotensive state. 

Circulation 
Ideal 
targets 

Global oxygen supply demand balance:   
• Central venous oxygen saturation (ScvO2) ≥70% 
• Central venous-to-arterial carbon dioxide difference 

(Pcv-aCO2) ≤0.8kPa [23] 
 
Arterial / central venous lactate measurements may be 
elevated despite optimal oxygen delivery as high levels of 
catacholamines, endogenous or exogenous (especially β2 
agonists) increase production beyond the elimination 
threshold.  In addition, the injured brain can respond by 
producing lactate. 

Having optimised / treated heart rate / rhythm, preload, contractility and 
afterload, a measure of global oxygen delivery - consumption balance can be 
made by monitoring the ScvO2.  If this is low, it suggests that either delivery is 
suboptimal and / or consumption is high.  Re-consider the 4 cardiovascular 
variables above AND consider haemoglobin concentration.  If [Hb] is ≤8.0g/dL 
then consider packed RBC transfusion.  It may be of value to increase [Hb] 
above this threshold to allow for blood loss during organ retrieval.  Please 
discuss this with the retrieval teams as there maybe negative consequences of 
blood transfusion on graft function.  
A useful additional marker is Pcv-aCO2. For move information regarding this 
and other pitfalls of ScvO2 see [23, 24]. 
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Detail: Initial monitoring, physiological targets, investigations and therapies - continued 
 Parameter Method / rationale and notes 
Renal Urine output (UO) 0.5-2.5 ml/kg/hr Cardiovascular optimisation should achieve this. 

Watch for polyuria / diabetes insipidus (DI). Suspect DI if UO suddenly 
increases or exceeds 2.5ml/kg/hr for >2hours. If present, first ensure adequate 
intravascular volume replacement (with 5% dextrose). Confirmatory tests 
include a rapidly rising blood Na+, a urine specific gravity of <1.005, a urine 
osmolality <200mOsm/kg in the presence of plasma osmolality >295mOsm/kg. 
Definitive treatment options included vasopressin / terlipressin [25] infusion (see 
page 8) and / or  DDAVP therapy (0.5-1.0mcg bolus repeated as necessary). 
Monitor and normalise blood Na+.  
Low dose dobutamine 2.5 µg/kg/min [16] OR dopamine 4 µg/kg/min [26] may 
be useful in mitigating against cold ischaemic injury. 

Liver Normal bilirubin / ALT / ALP / γGT / pT (INR) / fibrinogen 
/ lactate / glucose 

Cardiovascular optimisation should achieve this. 
If available consider measuring indocyanine green (ICG) clearance [27] 

LUNG 
assessment 

FIRST Optimise cardiovascular system and ventilator 
settings 

To give accurate assessment of best physiological performance 

 Diffusion tests: 
PaO2 after 15 minutes of 100% O2 
  OR  PaO2/FiO2 ratio  
  OR  oxygenation index [28] 

 
Suitable lungs should achieve a PaO2 >40kPa (300mmHg) 
Suitable lungs should achieve a ratio >40kPa (300mmHg) 
= mean airway pressure x FiO2 x 100 / PaO2. Expected value 
<50cmH2O/kPa 

   OR  Alveolar-arterial oxygen gradient 
 

= [ (FiO2) x (Atmospheric Pressure - H2O Pressure) - (PaCO2/0.8) ] - PaO2. 
Expected valve = (Age/4) + 4. 
Online calculator @ http://www.mdcalc.com/a-a-o2-gradient 

 Compliance / ventilatory efficiency tests:   
Calculate Cdyn 
 
Calculate ventilatory ratio [29] 

 
= tidal volume / (end inspiratory pressure – PEEP). Expected value @ 
PEEP 5cmH2O & Vt 8ml/kg IBW is ≥28ml/cmH2O 
= minute volume (ml/min) x PaCO2 (kPa) / 100 x IBW (kg) x 5        value 
<1.00 

 Estimate ventilatory dead-space fraction See [30] 
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Detail: Initial monitoring, physiological targets, investigations and therapies - continued 
 Parameter Method / rationale and notes 
Temperature Maintain temperature at 35.5-37.5°C Hypothermia secondary to brain stem death is more common than 

hyperthermia. Actively warm / cool as appropriate. 
Fluid 
balance 

Neutral to negative (unless grossly hypovolaemic) Optimal intravascular volume for perfusion vs. minimisation of extravascular 
lung water. Avoid maintenance fluids. 
Consider balanced crystalloid replacement of last hour’s urine output.  

Glycaemic 
control 

Blood sugar 4.0-10.0mmol/l 
Measure at least 2 hourly 
In addition, insulin may play a role in cellular protection 
and therefore is recommended (even in those donors 
with normoglycaemia) at an infusion rate of 1iu/hr. 

To avoid hypoglycaemia give a continuous infusion of 20% or 50% dextrose 
(25 or 10mls/hr respectively). 
Consider instigating (or continuing) low dose / low volume enteral feeding. 
This may have multiple potential benefits including sodium and water balance, 
splanchnic perfusion, glycaemic control etc. 
 

Electrolytes Na+ 135-150mmol/l 
 
K+ 4.0-5.5mmol/l 
Mg2+ >0.8mmol/l 
Ca2+ 1.0-1.3mmol/l (ionised) or 2.0-2.6mmol/l (total) 

corrected for albumin 
PO4

3->0.8mmol/l 

Actively manage as necessary. Of note Na+ >150 mmol/l is associated with 
significant hepatic graft dysfunction. 
Insulin, hypothermia & polyuria can all cause hypokalaemia 
If you are needing to give K+ replacement give MgSO4 20mmol over 4 hours 
 

Haematology [Hb] ≥80g/l 
Platelets >50x109/l 
INR <2.0 / APTT ratio <1.5 / fibrinogen >2.0g/l 

 
To mitigate against potential blood loss during organ retrieval 

Patient 
position 

Maintain 30-45° head of bed elevation.   
Consider side-back-side rotation. 

To reduce passive aspiration and increase FRC. 

DVT 
prophylaxis 

In not already in place fit TED stockings +/- calf 
compressors 
Continue prophylactic dose heparin / LMWH 

 

Review 
medications 

Stop all unnecessary drugs Consider starting / continuing chlorhexidine 2% mouthwash / gel (to minimise 
bacterial oropharnygeal colonisation and passive aspiration) and simple eye 
ointment (especially if corneal donation is being considered) 
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Transfer to operating theatre / intra-operative management 
 
Introduction 
• In most centres the organ donor management described above takes place in Intensive Care.   

 
• As the anaesthetist managing the donor during multi-organ retrieval, you will be providing ongoing critical care support / physiological stability with the 

aim of facilitating the unhurried removal of organs in optimum condition.  Your role is vital.  Please don’t hesitate to request senior anaesthetic / critical 
care support if needed. 

 
• The monitoring, physiological targets and suggested interventions are identical to those described above. 

 
• Essentially this is a laparotomy extended by median sternotomy (even if thoracic organs are not to be retrieved) which may take up to 3 

hours of ‘anaesthesia’ time. 
 
• Please ensure that a record is kept of the donor’s physiology during the procedure, either on the ICU chart or a separate anaesthetic chart.  This may 

help you identify trends during the procedure and will be needed by the transplant coordinator.  A short note in the patient notes is also usual. 
 
• The surgeons involved are excellent, and blood loss is usually minimal.  You should however be prepared to manage sudden and significant blood 

loss if it occurs, including transfusion if indicated.  
 
 
Preparation 
• Please refer to the checklist on page 3 to assess completed and outstanding issues.  In unfamiliar with these guidelines, please take a moment 

to review them as there are subtle but important differences between routine critical care and the management of brain dead organ donors. 
 
• Before going to theatre it will usually be decided which organs are to be retrieved.  A specialist nurse for organ donation (SNOD) will be present, who 

will tell you which organs are likely to be retrieved and any specific requirements. 
 
• The donor should be maintained on the lowest possible inspired oxygen but transfer to the operating theatre will generally be done with raised inspired 

oxygen to allow for disconnections and transfers. 
 
• As for any unstable or potentially unstable critically ill patient, before leaving ICU check that you have reliable access and monitoring, and that the 

donor is cardiovascularly stable with the rapid availability of fluids / blood / preferred vasoactive drugs. 
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In theatre 

“Surgical pause” An appropriate ‘surgical pause’ should be undertaken to allow team introductions, plan of procedure, identification of donor and review of 
brainstem death documentation and allergy history. 

Position and 
Access 

The donor is supine, with arms by the side to facilitate surgical access.   
Ensure your large bore access is patent and reliable.  A large bore extension set and three-way tap is often useful if arm veins are used. 
Check for availability of intravenous fluid warming equipment if haemorrhage should occur, although this is uncommon. 

Ventilation Perform a recruitment manoeuvre on the ventilator and set optimal level of PEEP (usually 8-10cmH2O) to retain the recruited lung.  
Tidal volume (Vt) 6-8ml/kg (ideal body weight (IBW)) 
Peak / plateau pressures ≤30cmH2O 
Respiratory rate and I:E ratio set to achieve target PaCO2 and prevent dynamic hyperinflation  
PaO2 8-14kPa and / or SpO2 92-95% on minimum FiO2 
PaCO2 5.0-6.5kPa (or higher as long as pH>7.30) 

Haemodynamics Sinus rhythm 60-100 bpm 
Stroke volume index (SVI) 33-47 ml/m2/beat    and / or    stroke volume variation (SVV) <15%    and/ or    CVP 8-12mmHg 
Cardiac index (CI) ≥2.4 l/min/m2 
Mean arterial pressure (MAP) 60-80mmHg    and / or    systemic vascular resistance index (SVRI) 1800-2400 dynes•sec/cm5/m2 
Central venous oxygen saturation (ScvO2) ≥60%    and / or    mixed venous oxygen saturation (SvO2) ≥70% 

Anaesthesia Although there is no need for anaesthesia, donors who are tending towards hypertension are well managed by the introduction of low 
concentrations of volatile anaesthetic agents such as isoflurane.  There is some data to suggest that such agents provide a 
preconditioning effect and reduce ischaemia-reperfusion injury. 
Spinal reflexes will still be present and can be marked, and it is important to ensure full paralysis.  Rocuronium 100 mg, or equivalent, 
will usually suffice for the entire procedure. 

Steroids If not already given, administer 15mg/kg of methylprednisolone intravenously. 

Antibiotics It is routine practice to give a single prophylactic dose of broad spectrum antibiotics.  This is usually provided by the retrieval team.  
Check for allergies before administration. 
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Surgical procedure  
• Exploratory laparotomy.  The purpose of this is to ensure no obvious intra-abdominal contra-indication to proceeding with the operation.  Generally 

there are few cardiovascular changes at this time providing intravascular volume is well maintained.   
 
• After an assessment of the abdominal organs and some initial dissection the team will proceed to perform a median sternotomy using a powered or 

Gigli saw.  During the incision of skin and dissection round the sternum it is worthwhile increasing the inspired oxygen to 100% to allow for the 
disconnection during the actual sternotomy.  To facilitate sternotomy it is ideal to have “table down, lungs down”.  The operating table is 
lowered to its maximum extent and the ventilator is disconnected to allow lungs to deflate.  At the conclusion of the sternotomy inspired oxygen can be 
reduced again to the minimum necessary to maintain good saturations, with a recruitment manoeuvre if required. 

 
• The pericardium is opened at which point you will be able to assess cardiac contractility and atrial size as an index of filling. 

 
• The abdominal organ team will continue with dissection now aided by the median sternotomy and insertion of a sternal retractor.  This affords good 

surgical access for dissection of the abdominal organs.  This can take some time particularly when pancreatic retrieval is proposed. 
 
• If cardiothoracic retrieval is to be performed they will usually arrive in theatre at around this time.  Initially they will perform a bronchoscopy (raise 

inspired oxygen to 100% and ensure a catheter mount with a bronchoscopic port is used.).  After ensuring that the airways are clear they will scrub and 
further assess the heart and lungs.  A repeat recruitment manoeuvre may be required. 

 
 
Assessment of heart & lungs 
• The cardiac surgeon will examine the heart externally for function and evidence of coronary artery disease.  It may be at this stage that unsuspected 

coronary artery disease is revealed or regional wall motion abnormality.  These may influence the decision as to whether or not cardiac retrieval is to 
proceed.  The cardiac team should communicate well with you at this stage. 

 
• Assessment of the lungs will often involve taking differential blood gases from right and left superior and inferior pulmonary veins.  The patient should 

be on 100% oxygen for five minutes beforehand and four syringes should be available which are compatible with your local blood gas analyser.  It 
is important that the syringes are able to be aspirated rather than self-filling syringes because of the low pressures in the systems.  Manipulation of 
the heart during sampling may reduce cardiac output and blood pressure dramatically.  The cardiac surgeons will be aware of this but you 
should keep them informed if blood pressure does not recover rapidly when the heart is returned to its normal position. 

 
• Marked cardiac irritability should prompt you to check potassium which may be markedly low if diabetes insipidus is present.  Magnesium 

supplementation is also sometimes required. 
 
• Following assessment of the blood gases inspired oxygen can be reduced again to the lowest level compatible with good saturations.  A repeat 

recruitment manoeuvre may be required. 
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Abdominal dissection 
 
• Abdominal dissection will be continued and cannulae inserted for abdominal organ perfusion.  The cardiac team will re-scrub and insert their cannulae 

for cardioplegia and pulmonoplegia.  At this stage there will be discussion between the cardiac and abdominal retrieval teams as to timing of heparin 
administration. 

 
• When abdominal and cardiac teams are happy, ensure that 20,000 units of heparin (or other dose as discussed with retrieval teams) is given 

intravenously and well mixed in the circulation.  This will vary depending on whether or not thoracic organs are to be retrieved.  In all cases the 
heparin will have been injected, and time allowed for circulation.  The abdominal aorta is ligated below the renal arteries and if a femoral arterial line is 
being used, the waveform will be lost. 

 
 
Perfusion and organ retrieval 
• If thoracic organs are not to be retrieved, the aorta is cross-clamped and perfusion commenced via the abdominal aorta below the cross-clamp.  

Ventilation can cease immediately and the heart will rapidly arrest. 
 
• If cardiothoracic organs are to be retrieved the heart will be arrested using 1L of cold cardioplegia solution.  .  This will be run through a standard blood 

giving set (ensuring that no air is present) and is pressurised to 150mm Hg.  Communicate with the cardiac team as to who will have control of turning 
the cardioplegia solution on.   

 
• 3.8L cold pulmonary perfusion solution (Perfadex) is provided and is run through a large bore set (again ensuring no air bubbles) and is raised on a 

drip stand. 
 
• Occasionally the cardiac team will inject prostacyclin just before cardioplegia (blood pressure will fall but there is no need to treat as cardioplegia is 

imminent). 
 
• Cardiac team will clamp the aorta and ask you to turn on the cardioplegia solution.  Maintain the bag pressure at least 150 mmHg.  The heart should 

rapidly stop in asystole.  If the heart continues to beat, quickly check that there is no clamp on the cardioplegia line or if pressure has fallen in the 
pressure bag. 

 
• Shortly after cardiac arrest the cardiac team will ask for the Perfadex to be run for lung preservation, this should be opened and checked that it is 

running well.  Usually open the one litre bag first to ensure that it is emptying well. 
 
• Ventilation should continue throughout the sequence if lung retrieval is contemplated. 

 
• Dissection will continue and at a later stage the surgeon will ask for the lungs to be maximally inflated and the endotracheal tube withdrawn.  At this 

time they will staple across the trachea ensuring the lungs are well inflated. 
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Appendix - BSD testing record form 
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