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1: Atracurium administration by Dr Taylor during the course of Adam's operation.  
 
I have previously stated that the anaesthetic per se administered to Adam Strain 
by Dr Taylor was appropriate. I would like however to further discuss the use of 
one of the drugs, atracurium:  

• Atracurium is a muscle relaxant drug which blocks the neuromuscular 
junction.   Following a dose of 0.5 - 0.7 mg/kg the effect is usually in the 
order of 20 - 40 minutes duration. Its removal from the circulation is 
independent of renal function, it being degraded by a process known as 
Hoffman elimination. Therefore it is a good choice of drug in the presence 
of renal impairment or failure - it does not accumulate or have a prolonged 
effect  - unlike other drugs dependant on renal clearance.  

 
• A muscle relaxant is used to provide paralysis during anaesthesia for two 

reasons: firstly it allows tracheal intubation and subsequent mechanical 
ventilation,  and secondly muscle relaxation of the abdominal or chest wall 
allows easier and improved surgical access to body cavities. Muscle 
relaxation facilitates closure of the surgical incision, and it is usually the 
case that further drug is given at the time an abdominal wound is closed. 
According to the anaesthetic chart (058 - 003 - 005) Adam received 
atracurium as follows: 

• 10mg at 0700  
• 10mg at 0730 
• 10mg at 0800 
• 5mg at 0830 
• 10 mg at 0930 
• None from then onwards.  Closure of the surgical incision is unlikely to have 

commenced prior to 1030h at the earliest. 
 
There are several possibilities as to why no atracurium is recorded as having 
being given after 0930h. The possibilities are: 
 
• Further doses were given but not recorded; I think this unlikely because of 

the otherwise apparent completeness of the record 
• That an excessive dose had been given between 0700 and 0930, with an effect 

lasting up to and beyond 1100h; I think this unlikely.  The simplest way to 
analyse this is to say that 45mg of atracurium was given to provide muscle 
relaxation from 0700h – 1000h. This is 0.75 mg/kg/hour, which is an 
acceptable dose.  It is my view that the actions of the atracurium given as 
charted would be no longer evident by 1030h. 

• That halothane anaesthesia combined with epidural nerve blockade produced 
adequate muscle relaxation in the surgical field, and that neuromuscular 
blocking drugs were not actually required. This is a possibility - but the 
question is then asked whether the previous repeated doses were given 
pre-emptively by rote (as is often the case) or because of increased 
muscle tone in the operative field or coughing in response to the tracheal 
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tube stimulus (as is also often the case) 
• That Adam had suffered brain stem death by the the time the abdominal 

incision was being closed (ie 1030 onwards).  It has to be noted that 
following brain stem death reflex muscle contraction can still take place in 
response to noxious stimulus.  The reflex is purely at a spinal level. 
However the usual situation at this point is complete loss of muscle tone. It 
is my opinion after giving the issue considerable thought that this is the 
likeliest reason not to have given muscle relaxant after 0930h. 

 
2: Insertion of urinary catheter: it is common, but not universal, practice for the 
bladder to be catheterized if lumbar epidural analgesia is to be continued during 
the postoperative period, regardless of the type of operation. This is because the 
sensation from the bladder is diminished by the epidural. In my non-cardiac 
practice urinary catheterisation is carried out following induction of anaesthesia 
and epidural placement either by, myself, a member of the nursing team, or by a 
member of the surgical team. As I have previously stated Adam was undergoing 
major surgery of several hours duration, with the likelihood of significant 
bleeding, and some anticipated difficulties with the management of his fluid 
balance. It is my opinion that there was a strong indication for placement of a 
bladder catheter at the start of the transplant operation to help guide fluid 
management. Had it proven impossible for bladder catheterization to have been 
performed at this point it would have not meant that the operation could not 
proceed, but one of the guiding factors for fluid administration would not have 
been present. It is implicit in the process of renal transplantation that urinary 
drainage  would be ensured at the end of the operation, thus dealing with the 
need imposed by continuing epidural analgesia. 
 
3: Brain stem death testing:  I have previously provided the Inquiry with the 
appropriate reference regarding the legislation in the UK for the diagnosis of 
brain stem death.  As the Inquiry will note, the diagnosis of brain stem death is a 
clinical diagnosis, made at the bedside by two suitably experienced doctors on 
two separate occasions when clinical assessment of brain stem function is made.  
Both doctors have to ascertain on each occasion that there is an underlying, 
identifiable, cause for brain stem death - which in Adam’s case was cerebral 
oedema, and that other causes of coma are excluded – namely drugs and 
metabolic causes. Pharmacological causes (drugs) of coma were not present in 
Adam and can be excluded.  I note that on the document whereby Adam was 
certified as brain stem dead (058 – 004 – 009) there are prompts ensuring that 
pharmacologic causes of coma (or apparent coma) are excluded, but no prompts 
regarding metabolic status. I have been furnished with an incomplete (in that 
precise timings have not been shown) PICU flow sheet of results (057 – 007 – 
008) which shows that Adam’s serum sodium  was at its highest, 125 mmol/l 
between the time of admission to PICU and his death on 28/11/1995.  The 
guidelines for brain stem death testing state that that the certifying doctors have 
to be satisfied that metabolic causes of coma are excluded. It would have been 
preferable if Adam’s hyponatraemia had been better corrected, if not by the time 
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