Edward Sumner MA BM BCh FRCA

ke Ll LD ] T ——— e kL L F T T p—— e L L —— N S A i S A S kil SN A - i

April 22™ 2003 .

John L Leckey LL.M
HM Coroner

Coroner’s Office
Courthouse

Old Town Hall Building
80 Victonia Street
Belfast BT1 3GL

Dear Mr LGCISCY,

Re: Luc__y'Crawford (Deceased)

Please find, enclosed my report on this little girl.

I l:iﬁvc tried to set out the sequence of events leadmg to her death,/as I see them.

I believe she died from hyponatraemia leading to acute cerebral swelling because of
failure to administer the correct replacement fluids. You will see from my report [ am

critical of this and also the failuré to write a proper fluid prescription chart.

I also enclose an account for your kind attention in due course.

Thanks you for askin opinion on this matter.

Yours sincerel

Edward Sumner
Consultant paediatric anaesthetist

047-098-217
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My name is Edward Sumner and [ am a
Interest in Intensjve Care.

olitis caused by Respiratory
Syncitial Vifus (RSV), but recovered from that

C, heart rate of 140 per min and
a respiratory rate of 44 pPer minute.
Capillary refill was greater than 2 seconds, but her tongue was moist. She was noted
to be conscious and pink.
A viral illness was diagnosed.

Urnine analysis showed ketones ++ and protein ++ (++++in the nurses notes) Blood
analysis showed Hb 12. I, white cells 15, sodium 1

37, potassium 4.1, CO, 16 (low)
and urea 9.9 (high). Blood was also taken for bj

ood cultures and it was decided to
provide intravenous fluids after venous cannulation

LC-SLT

047-098-219



047-098-220



The brain showed features of generalised cerebral oedema with evidence of mild
uncal herniation and some grooving in the tonsillar regions.

I would like to make the following comments:

The evidence is that Lucy, a previously healthy little pg

weight during her brief hospitaJiSatibn — somewhere in the region of 2kg — equivalent
to 2 litres of water.

Her circulating blood volume was approximately 700ml. (Approx 80ml/kg body
weight)

It 1s difficult to judge ¢xactly how dehydrated Lucy was on admission to hospital. A

capillary refill time in excess of 2 seconds 1s one sign of approximately 5%

dehydration, however, this sign is likely to be hard to interpret in a febrile child. At

this level of dehydration. mucous membranes are dry, but it was noted that Lucy’s
tongue was moist. I think,

on balance that she was mildly dehydrated — perhaps
somewhat less than 5% and involving a fluid deficit of approximately 350m].

Lucy’s symptoms before hospitalisation were lassitude, fe
diarrhoea came later during her time in hospital.
Vomiting causes a severe loss of both water and electrolytes. Sodium and acid are lost

from the stomach in the vomiting and as a compensatory mechanism the kidneys in
trying to conserve sodium allow a net Joss of potassium. : :

ver and vomiting: the

[ — b i

retrospectively after Lucy’s death

What is absolutely mandato

1S to write a proper fluid prescription on a designated
chart stating which fluid is to

be given and at what rate. This was not done. Dr
O’Donohoe thought Lucy was havi

was having 100m! per hour
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The Intravenous Chart on

page 65 must be rather old fashioned since it gives details
of sub

cutancous fluid administration — a practice abandoned decades ago.
e e ——————————

Four percent dextrose/ 0.18% saline is a totally 1nappropriate fluid to make up deficits

from vomiting and diarrhoea The dextrose 1s immediately metabolised and so this
solution is effectively providing only water. '

An appropriate fluid would be normal (0.9%) saline with a potassium supplement (eg

10mmol in 500ml), Hartmann’s or lactated Ringer’s solutions. This could have been

as an 1nitial bolus of 100-150ml over the first hour, to cover approximately half the

calculated deficit, then the rest of the deficit plus normal maintenance fluids could be

given over the next 12-24 hours. The deficit by this stag

¢ would be approximately
200ml (8ml per hour) plus normal maintenance of 5ml per kg per hour — a total of

approx 50ml per hour, most of which should be saline, though some could be a
dextrose containing solution.

Additionally, on-going losses from vomiting and diarrhoea should be replaced by an
equal volume of normal (0.9%) saline plus potassium.

In the event, Lucy was given only 4% dextrose/0. 1

from 1030 pm to 3pm when she became acutely
se1zure.

8% saline in a volume of 400m]
unwell with what was probably a

Hyponatfaemia is defined as a serum sodium level of less than 128mmol.1 ~!. The
second measured sodium level was 127 mmol | ™' within that definition, but

‘, t level measured at 8 50 pm (137

mmol.] ™) 2
It 1s not clear from the notes exactly what tyme the second set of electrolytes was e k)cn:‘ T e 3
taken ~ the laboratory printout is not timn-‘:d\fl

At some time during this period the fluids
had been changed from dextrose/saline to normal (0. 9%) saline and a very large

volume (500ml) given. This volume of saline represents 70% of the circulating blood

volume. It is possible that the serum sodium had been lower, but increased during the
administration of this huge volume of saline.
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Although the skull is a rigid structure,as the brain swells, the intracranial pressure
does not rise at once because CSF and blood are displaced from the cranium, but
when this mechanism can no longer cope, then the pressure within the skull rises
rapidly and the brain is forced down into the foramen magnum - a situation known as
“coning”. At this stage there would be seizures and vomiting with the rise in
intracranial pressure followed by changes to the pupils which become dilated and
- unresponsive, loss of consciousness and cessation of breathing. Blood pressure is
often high at this stage. Brain death follows if steps to reduce the cerebral swelling are

not taken immediately, as the intracranial pressure exceeds that of the blood supply.

Lucy’s clinical course vividly illustrates this sequence of events.

I think that the excessive volumes of d xtrose/saline (4%/0.18%) in the face of losses
of electrolytes from vomiting and diarrhoea ca an acute serum sodium dilution

/\\_—,——————v‘ | |
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