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UK Lung DCD Retrieval  
 
Background 
In 2010 more than a third of all deceased organ donors in the UK were DCD donors.  The 
lung is eminently suited to DCD retrieval because of its relative tolerance to warm ischaemia 
and the potential avoidance of some of the deleterious effects of brain stem death. Accepting 
a possible publication bias, the reported outcomes after lung transplant from DCD donors 
are at least as good, and possibly better, than for DBD donors. 
In some European countries, notably the Netherlands, with high rates of DCD donation, 
these donors contribute up to a third of all lung transplants. But in the UK, they comprise less 
than 10% of lung transplants. 
Many of the controversies surrounding DCD donation were resolved in the combined ICS 
and BTS document “Donation after Circulatory Death” sponsored by the Department of 
Health and NHSBT. But there remain differences, particularly with regard to the retrieval 
process, and post-mortem lung inflation and ventilation. On the transplant side, there is 
confusion over acceptance criteria and allocation policies. Retrieval team availability is 
sometimes patchy and one centre does not have DCD retrieval capability. 
This was recognised at CTAG in autumn of 2010, and a working group, consisting of Karen 
Redmond, John Dunning, Ali Machaal, Jorge Mascaro, and chaired by John Dark, was 
established. Its remit included defining acceptance criteria and contraindications, proposing 
an allocation algorithm and developing guidelines for the actual retrieval. 
The aim was to construct a working document, congruent with the other publications in the 
field, which would accelerate use of DCD lungs for transplant. At the same time an audit of 
DCD lung Transplant Activity was carried out by NHSBT, with particular regard to the 
reasons for non-use.  The following protocol for retrieval has been generated for use by ALL 
UK centres. The allocation algorithm will be circulated separately. 
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UK Lung DCD Retrieval Protocol 
 
Acceptance and contra-indications 
 
Acceptance Criteria    
All donors <65 who do not have any of the contraindications listed below: 
 
Absolute contraindications to retrieval – agreed for all organs 

• Age >80 years 
• • Cancer with evidence of spread outside affected organ (including lymph 

nodes) 
• within 3 years of donation (however, localised prostate, thyroid, in situ cervical 
• cancer and non-melanotic skin cancer are acceptable). 
• • Active melanoma 
• • Choriocarcinoma 
• • Active haematological malignancy (myeloma, lymphoma, leukaemia) 
• • Definite, probable or possible case of human TSE, including CJD and vCJD, 
• individuals whose blood relatives have had familial CJD, other 
• neurodegenerative diseases associated with infectious agents 
• • TB: active or within 6 months of start of treatment* 
• • Malaria: if not fully treated 
• • Meningoencephalitis for which no infection has been identified 
• • HIV disease (but not HIV infection) 

 
Absolute contraindications to retrieval for DCD lung transplantation 
Formal radiological chest X-ray reporting is highly preferred when considering 
potential DCD lung donors. Notably, the Core Donor Form and the EOS merely detail 
whether an X-ray is normal or abnormal. This simple dichotomisation is an unreliable 
guide. However, the contra-indications for retrieval and retrieval team attendance are 
as follows:-  

• Chest trauma with extensive bilateral lung contusions 
• Formally reported radiological evidence of bilateral pneumonic consolidation a simple 

report of chest X-ray abnormality does not constitute a contra-indication for lung 
retrieval (Unless changes are definite an abnormal chest X-ray alone does not 
preclude retrieval team attendance) 

• Formally reported pre-existing structural lung changes (e.g. emphysematous change 
with gross hyperinflation or multiple large bullae)  

• Previous complex intra-pleural thoracic surgery or dense adhesions prohibiting safe 
procurement 

• Systemic arterial PO2< 20 kPa on FiO2 1.0 and 5 cmH2O PEEP, or equivalent 
PaO2:FiO2 ratio < 30 within 12 hours provided that satisfactory endotracheal tube 
position is suitably verified 

• Bronchoscopy (if available) showing  inflammation/soiling of the airway, and recurrent 
secretions in the distal airway after adequate toilet 

• Sustained peak airway pressure > 30 cmH2O 
Note: Referral should be made on this basis of these criteria. . If EVLP is not being 
considered, there are different requirements: 

• Systemic arterial PO2> 40 kPa on FiO2
 1.0 and 5 cmH2O PEEP, or equivalent 

PaO2:FiO2 ratio >40 within 12 hours 
• Bronchoscopy  (if available, see below)– no severe inflammation of the airway, or 

recurrent secretions in the distal airway after adequate toilet. 
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The decision with regard to EVLP is taken by the implanting centre, not by the offering SN-
OD or the retrieving centre 
 
Information required for decision-making 
Information at referral offering 
 “The BTS/ICS Consensus Guidelines on Organ Donation after Circulatory Death” specified 
that “Donor assessment and recipient identification rely in part on a series of blood tests. It is 
both acceptable and lawful for samples of blood to be taken from the donor to allow these 
various tests to be carried out (including FBC, U/E, LFT, blood gases, virology screening, 
HLA-typing, and blood group) and this should be done as soon as possible to minimise 
delays. It is vital that all blood samples are correctly and fully labelled 
 
For lung donation, we consider that the following information additional to that determining 
suitability is available on offer 

• Age 
• Sex 
• Height  
• Length of ventilation 
• Smoking History 

o In particular, was the donor a current smoker and if so estimated daily 
consumption and duration of smoking? 

• Blood group 
• HLA Tissue Type* 
• Serological result for HIV, HBV, HCV* 

*or the time this will be available is stated 
 
The following information to determine the likelihood of death occurring: 

• Primary diagnosis and past medical history  
• The use and dose of inotropes  
• Presence of a gag reflex  
• Presence of a cough reflex  
• The fraction of inspired oxygen (FiO2)  
• Arterial oxygen saturation and pH  
• Ventilation mode 
• Planned time of withdrawal of life sustaining treatment 
• Planned mode of withdrawal of life sustaining treatment – i.e. extubation, reduction of 

inotropes 
 
The following should also be available:- 

• Arterial blood gases, ideally on FiO2 1.0 and PEEP 5 cm H20. Not all ITU’s will report 
this, but the ABG and FIO2 of the last blood gas, within less than 12 hours of 
retrieval, should be available. As a minimum, arterial pO2 should be reported together 
with the FiO2 

• Chest X-ray; within 24 hours of retrieval. Chest X-ray report (on the basis of which 
some of the contraindications, ie extensive bilateral lower lobe consolidation) should 
be available 

• Bronchoscopy; the consensus document states “Bronchoscopy to assess the 
potential for lung donation may be appropriate, if it does not cause the patient 
distress. This needs specific discussion with the patient’s family.” Bronchoscopy 
should be requested as a routine, although there is no obligation for the ICU to carry 
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this out. There is no need for gram staining of tracheal or central airway secretions 
but despatch for culture of any aspirated secretions is requested. 

 
 
Process of Retrieval 
 
Roles and responsibilities of the donor hospital ITU team 

• The retrieval team and the SN-OD are not involved in any way with the management 
of the donor, so there is a reliance on the donor ITU team. 

• Ventilator management should be with a lung-protective regime, 5-6 ml.kg-1 tidal 
volume and PEEP of 8cm H2O.   

• In an ideal situation, there will have been a bronchoscopy, with report of state of 
airway mucosa and secretions, recent ABG’s and a chest X-ray within 12 hours.  

• A nasogastric tube should be placed unless there is likelihood of distress to the donor 
• A suitably experienced clinician must be available throughout the process of 

withdrawal of treatment, and will be responsible for confirming death promptly when it 
occurs. This individual may agree to re-intubate the donor after death (if there has 
been extubation). The donor hospital team should have a robust protocol in this 
regard. 

 
The situation with regard to re-intubation by the donor hospital team must be 
ascertained before the Retrieval team leave their base. If the donor hospital team will 
not re-intubate the donor the retrieval team MUST take steps to include an 
appropriately skilled individual in the retrieval team. 
 
Roles and responsibilities of the Retrieval Team 
 
Prior to treatment withdrawal 

• Withdrawal of treatment may take place in A&E, ITU, an anaesthetic room or an 
operating theatre. 

• The team should be present in or adjacent to the operating theatre to be used for the 
retrieval surgery. They should not be in the same room as the donor until 5 minutes 
after asystole and after certification of death/pronouncement of life extinct. 

• The local arrangements with the SN-OD with regard to withdrawal of treatment, the 
presence of the family, time to arrival in the operating room and personnel to re-
intubate should be confirmed. Potential difficulties with intubation should be identified 
at this stage. 

• The Retrieval surgeon should check the consent/authorisation, height & weight, X-ray 
chest, blood group and virology of donor and complete, comprehensively the Core 
Donor and Cardiothoracic Retrieval Database forms. 

• A discussion should take place with the abdominal retrieval team with regard to how 
the surgery should be planned. 

• If possible, discussions should be held with the local hospital team about the use of 
the operating theatre anaesthetic machine to deliver continuous PEEP 

• After withdrawal of treatment, maintain regular contact with the SN-OD with regard to 
the haemodynamics and saturations on the donor. If cardiac arrest does not occur 
within 60 minutes, the situation should be discussed with the implanting team. A 
decision may be made to stand down the retrieval at this stage if the donor is stable 

• The point at which systolic blood pressure falls below 50 mmHg, or the saturations 
fall below 70% should be noted. If more than an hour passes with pressure and 
saturation at this level there is concern about warm ischaemia and  the retrieval 
should be abandoned 
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After cardiac arrest: 
• The time of death must be noted 
• On arrival in the operating theatre, the donor should be re-intubated with a cuffed 

endo-tracheal tube; this may be preceded by a rigid bronchoscopy, depending on the 
skills available.  Intra-abdominal manipulation may cause aspiration, so early 
protection of the airway is important. 

•  Thorough airway toilet should be performed as soon as possible. 
• Once re-intubated, atelectatic lung may be recruited with a single breath; 25mmHg 

pressure for 40 seconds is the suggested technique, ideally using the anaesthetic 
machine 

• CPAP should be maintained at 5 cm H2O and continuous O2, using appropriate 
CPAP valves on the donor hospital theatre anaesthetic machine  

• Cyclical ventilation must not be used until the chest is open and the aorta clamped. 
The time of lung inflation should be noted. Warm ischaemia is lessened at this stage, 
but many teams feel that early flushing of the lungs is still important, so the chest is 
rapidly opened. The lungs are examined for collapse, consolidation, mass lesions 
and pleural adhesions. If there is a suspicion of airways disease, the degree of 
collapse when the lungs are disconnected should be noted. This test should be done 
before flushing.  

• The pulmonary artery is cannulated (and the right ventricle may be opened to remove 
clot) 

• Antegrade perfusion is started as per the practice of the retrieval team. The standard 
perfusion technique in use within the UK is perfusion using simple gravity of a low 
potassium dextran solution(Perfadex™). All retrievals should commence with warm 
Perfadex and completed with cold perfusion in accordance with the DEVELOP(UK) 
protocol. The left atrium or atrial appendage is widely opened and clot washed out of 
the pulmonary veins  

• At this stage, distribution of perfusate is aided by gentle cyclical or intermittent 
recruitment and ventilation ) of the lungs 

• When the antegrade perfusion is complete, the pulmonary veins are gently 
cannulated for retrograde perfusion, 200-500 ml down each one, until the effluent 
from the PA is clear.  

• The lungs may be removed collapsed, although some may continue to ventilate.  If 
they have been collapsed when only the trachea is intact, the lungs are cautiously re-
inflated prior to storage. 

• After removal, the lungs are again examined. Information about the degree of 
inflation, the “collapse” test, any areas of consolidation or masses, clot in the 
pulmonary artery, the uniformity of flushing and any palpable oedema will be required 
by the implanting team. They will decide to use the lungs outright, to place them on 
EVLP or to abandon the retrieval. 

Communication between retrieving and implanting team has to be regular and 
complete. The decision about use of the lungs will usually require a detailed 
discussion between retrieving and implanting surgeon 
•  If EVLP is to be used, ensure there is at least 10cm of trachea and ample LA and PA 

if possible. 
• The lungs are packed as for a standard retrieval, with the routine blood specimens 

and all core and organ specific data forms completed 
 
Note: It has been agreed that the lungs will not be re-inflated until 10 minutes has 
elapsed since the time of death, to avoid any chance of auto-resuscitation. Similarly, 
cyclical ventilation will not be used until the chest is open and pulmonary artery 
perfusion is in progress. These manoeuvres safeguard against the very remote 
possibilities of auto-resuscitation of the heart and brain re-perfusion.  


