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l-am a Consultant Paediatric Nephrologist in the Royal Belfast Hospital for Sick

Children (RBHSC). | was in that position in November 1995 when Adam Strain was

care of Adam Strain from-early infancy when he was referred by Dr Angela Bell from
the Ulster Hospital, Dundonald where he had been born with cystic, dysplastic

kidneys. There were associated problems with the drainage of his kidn'eys related

to obstruction and vesico ureteric reflux. He required multiple operations to the
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 peritoneal dialysis technique by our dialysis nurses. | co-ordinated Adam’s care,
prescribed and monitored his dialysis treatment with support from a .dietician,
psychologist, social worker, the renal nursing team and of course his mothér.
Although he had many hospital admissions and was seen regularly as an out-
patient, a lot of his complicated ‘management, Including his medication, tube feeds

and home dialysis, was carried out meticulously with great skill by his mother, Debra

Strain, with whom we worked closely. Despite the fact that his Kidneys were unable
to excrete waste products adequately so that he required dialysis for uraemia his

urine output was quite large but of poor quality. His tube feeds in the months prior
o transplantation, were slightly over 2 litres per day and although his night time
dialysis removed some fiuid he continued to pass in excess of 1 litre of urine each
day. Once dhe was on dialysis he was put on call fof 'a Kidney transplant. Adam
required multiple medications with Calcium Carbonate, Keﬂex,'lron, One-Alpha
Vitamin D, Erythropoietin and Sodium Bicarbonate and nighttime gastrostomy tube

feeding. The medications and tube feeds were to ensure good nutrition and to

prevent renal anaemia and bone disease. He was 3 well-nourished, well-grown boy
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with height near the 50th centile and weight at the 90" centile for his age. Prior to
his admrssron for renal transplant Adam’s most recent acute illness was with a

gastrostomy exit site infection in July 1995. On the 26™ November 1995 we had an

Belfast Hospital for Sick Children for pre-operative assessment and so that a tissue
crossmatch could be carried ‘out. Standard pre-transplant checks were performed
Including assessment of hydration, temperature blood pressure, Chest examination,
blood crossmatch, blochemrstry screen, a full blood prcture coagulation screen and

- a vrrologrcal check of his blood. His urine and some pentoneal dialysis fluid were
. cultured and consent obtained for a transplant. | contacted our operating theatre,

the consuiltant anaesthetist on call and the transplant surgeon on call to alert them

condition.  Adam’s mother had previously been given information ~about _
transplantation. In discussion she was apprehensive in relation to such major
surgery but of course Adam ha‘d experienced quite a long and stormy medical
history With many operations so this precedure did seem to offer him the best
chance of a more normal life. As it takes approxirrrately SIX hours for a transplant

crossmatch process to be completed it was 1.00 am before we knew that the
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H.B.10.5g/dl, Na 139, K 3.6, Urea 16.8, Ca.2.54. Albumin 40, Prothrombin time

12.3. His chest was clear on examination. B.P. 108/56. He was apyrexial. There

were no signs of infection. Usually Adam was given a high calorie tube feed.

Nutrison, and -had 1500 mis each night. This contains 43 mmol of sodium/L. In
consultation with Dr Taylor it waé decided that he should ha\}e clear fluids overnight
by gastrostomy tube rather than his normal Nutrison feeds. The gastrostomy fluids
were to stop two hours before going to theatre. On the night of his transplant he
Instead had a glucose and electrolyte solution known as Dioralyte which contains 60
mmol of sodium chloride/L so that his stomach wbuld_ be empty by 7.00 am. He had
900 mis of Dioralyte. . His peritoneal diélysis was pérformed as usual, although the
duration of the dialysis was, of necessity, shorter than usual — using a 750 ml fluid
volume 1.36% Dianeal solution. He was given 8 cycles before going to theatre at
7.00 am. | discussed Adam’s underlying diagnosis, his past medical history and the
current management of his condition in terms of dialysis and fluids with Dr Taylor so
that he was aware that Adam normally received 2.1 litres of fluid each- day, 1500 ml
of which were usually given overnight and that | esti'mated that his urine output each
day was 1200-1500 mis. It was planned that Ada*m should receive intravenous fluid
(75 ml/hr) after the tubéfeeds were discontinued and have his blood chemistry
checked before theatre but it proved impossible to achieve venous access. |

arranged to return to the hospital early the following morning to be available for

consultation if required. | noted in the clinical chart the anti-rejection and antibiotic

long intravenous central line to be placed for ease of blood sampling, drug

administration and monitoring of his CVP. Or the morning of the 27" November |
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made myself available in theatre for consultation and understood there were no
early problems during the transplantation procedure with cardiovascular status or
anaesthesia. . | reassured Ms Strain of this before undertaking some university
duties and my colleague,' Dr Mary O’Connor, then made herself available for
consuitation. Neither of us of course, take part in the transplant surgery Itself but
are responsible for the Immunosuppressive treatment and usually take over the care
of the patient again once they have returned from theatre. Surgery was complex, bult
Successful organ tran_splantatidn was achieved with acceptably matched Kidney
from a 1 6-—year—old donor. Post-operatively Adam failed to br'eathe spontaneously.
On examination he had dilated puplls and bilateral papi.lloedema.‘ ¥ Was contacted
- and came immediately to the Intensive Care Unit. Post-operative electrolyte
analysis indicated a sodium of 119 compared to 139 the previous evening. We

Were concerned that Adam had developed cerebral oedema. A chest X-ray showed

causing pressure on his vitai centres and indicated that | thought the hope of
'ecovery was remote. Despite this devastating news Ms Strain subsequently
wanted to dichss the possibility of organ donation with me. Néuro!ogical testing by
Dr David Webb on the evening of 27.11.95 and the morning of the 28.11.95
confirmed brain death. Debra Strain, the mother and the immediate family were
inform‘ed of the complications and prognosis regularly throughout th_e‘se events.

Death was certified shortly after 9.00 am on 28" November. With the consent and
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In the presence of the tamily ventilatory support was withdrawn at 11.30 am while

Adam was_being nursed by his mother. In the succeeding months | kept in contact

with Debra Strain and her parents as they struggled to cope with their tragic loss. |
tried at all times to be open and honest in talking with ther.:n and shared their grief.
Following the events surrounding Adam'’s death Dr O'Connor and | revised the
Renal Transplant Protocol to state that normal saline, plasma or blood should be
used in theatre to raise central venous preéssure prior to releasing vascular clamps
to perfuse the kidney.  After ten years 1t Is difficult fo remember the detail Of the
answers | gave to questions at the Inquest but | have reviewed the transcription of
my deposition at thaf time which points oﬁt the meticulous care which Debra Strain
gave to her son Adam. In response to questions then, | stated that he needed
sodium supplements in his feeds but that the sodium levels were well controlled.
(The sodium supplements were in the form of sodium bicarbonate to help control
acidosis). | stated | believed that the speed of change in electrolytes is very
significant in that thébody Ccopes with rapid change less well. | stated in response |
to questions by Miss Higgins that Adam didi have a potential for a low sodium which

h‘\-m

was being managed. | explained that because Adam was fed by gastro;thomy tube
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he did not have normal thirst symptoms as a result of his illness and treatment. The

frequently. | believe | meant during surgical procedures. | ekplained that a serum
sodium level below 135 would be considered low but there is a lower figure at which
nyponatraemia becomes dangerous. A level below 120 needs urgent action and at
128 action needs to be taken to redress the balance. | pointed out that at certain
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It is standard

practice to test electrolyte levels near the start of surgery but electrolytes could not

be checked, first thing on the morning -of Adam’s surgery as 'planned because

venous access could not be obtained. | was not aware of the 9.32 am reading. |

believe a child in renal faijure S at greater risk of developing sodium imbalance. |

accepted the cause of death given by the pathologist.

In response to questions by Mr Brangham [ said | had known Adam since he was a

baby. He needed to have the transplant operation in order to live any length of time

and to have a normal life. | discussed the Operation in detail with his mother on the

day before surgery. | also discussed it with Dr Taylor, the Anaesthetist. The

operation had been put back to the followmg morning. His overnight feeding was

‘discussed in detail and Dr Taylor would have been aware of his normal feeding

regime (as described earlier in this statement). The overnight volume given, of 900

ml, arose as he had to switch from tube feeding to intravenous feeding two hours

before the operation (this was so that his stomach would be empty). | was satisfied _

the anaesthetic staff had ajl the relevant information. | agreed that all the fluids

It is a matter for clinical

judgement which would influenced by the speed of change. Again in respohseto

questions | stated that the lab would take approximately one hour to carry out an

electrolyte analysis. -

SIGNATURE OF WITNESS N NP IRE¥

* ll:-
S ! '
-r.l !1 4 R =
s o F .t k...
_ 3 L ) v
o -i » Loy, *  F 'ti 'r 'h .. | .
) ; ': .% “.r“*!._‘_ -l'.- .,1 qn-l.--—;..ﬂ -t . 1'1";-.
. -7 L
- . i‘.:_____ C i vems R .; - ¥
L] LI R LI A - --l.r""' A Emy oy :
L ) e b A
-
- .h I
AS - F |



N R e T,
. B

H T IR v S, by

38/36a
11703

STATEMENT CONTINUATION PAGE - Page8of9

follows: The pre-operative electrolyte tests were directed by me. | discussed
- Adam’s situation with Dr Taylor before the Operation and explained how his ‘fluids
Were managed daily, explaining the type and quantity of fluids given, with the
calculated urine losses. It was in this discussion with Dr Taylor that clear fluids were

ordered overnight rather than his usual high Calorie feed. The gastrostomy fluids

doctor was unable to obtain a vein. | would have told Dr Taylor that Adam, unlike
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concerns | was aware of in Theatre I had No direct contact with the Operating
Theatre and next became directly involved when Dr O’Connor telephoned me at
lunchtime when Adam had returned to the Intensive Care Unit. | was therefore not

party to any discussions on CVP, fluid balance or electrolytes during surgery. It is
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