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* gg%pfrﬁ%ﬁﬁﬁ, of Hiitress taken on the day
of | 19, at inquest touching the death of
ADAM STRAIN . | . before me

Coroner for the District of

i

as follows to wit:—

The Beposition of R ¥ ALK

l
. of o/o R.B.H.S.C.

(Address}
who being sworn upon it oath, saith

| On the 27tk November 1995 at 06.45am, 1 was the Consultant Pazeaglatiric

Amaesthetist on duty, for the Royal Belfast Hospital for Sick Children.

r_'-__““*

I commenced a general anmsesthetic for a kidney transplant on 2 4 year

'

- old boy known to me ss Adam Strain. He was in polyuric remsl failure

r—-'_ - :
as the result of congenital posterior urethral valves and had been

R

receiving continuous peritoneal dizlysis. He had been admitted to RBHSC

on Sunday 26th Nov 1595 in preparation for the transplant. I was made

aware of the preoperative problemc of fFluid. g

dministration, that he

et

usually received night feeds and that iv fluids could not be glven 2

hours prior to.sqrgery so 1 had permitted clesr gastric fluids to be

L ey A

given up to the last possible moment. I encountered no difficpltiest

following his arrival im theatre accompanied by his mother. He welghed

20 kgs. General ansesthesia was induced uneventfully using thiopentone

# % "

125 mg, etropine 0.3 mg and atracurium 10 mg given by a 25G butterfly
I ———— et e -~ - Sl il |
L_ﬂffgif in ﬂiﬁ_gighgwgntecubital:Fnsaa with his mother cuddling him. I.v.

. sccess, arterial access and a central venoug catheter were all placed

without undue difficulty and s lumbar epidurﬁl was sitéd under at&r{le

technique to provide péin relief during and after the procedure. 1

P e
-

administered iv fluids as is usual end calculated tao correct his Tluid

+*

deficit, supply his msintenance zand replsce operative losses. Lrystalloid

r—-l—-_-n—-———-—-rﬂ'i

fFluids (500 ml bags DF.O¢15 NaCl in 4% glucmse x 5 and Hartmanns 50? mls

p—r

over 4 hours) were continued to provide maintenance and supply sufriclent

fluid for the native nolyuric kidneys. As there was & subatantial ongaing

[ PR

P.T.C.
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hlooa loss from the eﬁrgery cmlldidlfluiﬁa (HPPF) and eveﬁtuel;y nacked
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cocedure wes 10.5 g/dl and fell to an estimated 6.1 g/dl during the cass

L

A—

T
and was 10 g/dl at the end. The nurses were zsked to wesigh blood sosked

swabs during the case su that they could be more correctly asssessed.
There wag 328 mls of bloog loss. in the swabs, 200 mls of blood in the | ‘

suction bottle and an unknown amount in the towels aad drapes. ]

- ¥ T e

@stimated this to be about 200 mls, but they were heavily sosked. Thus

‘the tatzl blood loss I estimsted to be 1128 mls. The replacement for

e s

this included 2 packed cells (180-250 mls ezch) and 1000 mls of HPPF.

*

The infusion of fluids was titrated against the CVP and BP to ensure

tF % the blood volume was more than sdequste to permit maximum perfusion

 )the donar kidney. This process was compliceted by the fact that ) &; é?

HeE—— NnkArier e Pl ol i

3

| donor kidney did not appear well perfused after an initisl period

/’
L
| . . o M'@Qﬁ}}
of apparently good kidney perfusion. A low dose dopamlne infusion had ] @i )

heen commenced mear the start of the case to imErmvgithﬁ hlood flaw of B % \494

&
the demor ergsn. The pulse rate, CVP and arterial blood pressure gave _ /%ﬁxj%ggtﬁ&p

FFFFFF

me no cauge for concern throushkach fhe case and a bloed gas at 0%.30am ; _\gyf I T

P A Ry

1 " 4 - % - - . +11 ’
confirmed good oxygenation and no sign of acidosis or amy indication AT BN,

of problems. -In view of the CVP, heart rate and BP I did not consider

&
s

the fluids ta be elther excessive or restriective. Indeed I regarded

fluids to be apprdpriate and discussed this with other doctors

v M il —— T

EE T
de— D
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. Jsent in the thestre. At the end of the case I reversed the neuromuscula

e it i -k

i < with neostigmine ahd.anticipated the child awakening. When there

was no sign of this [ examined his pupils and found them to be fixed

and ‘dilated. I became extremely concerned that he had suffered brain
stem injury so I transferred him to the PICU for further ventilatian

of his lungs and assessment, In the PICU hyperventilation and mennital

W8S edministéred the iv flulds restricted to permit fluid to bhe drawn

aut of the oedematous spacas* Along with Dr Savagé I spoke to Adam's

'W

UTv

mother and offered my'ﬂym;&thy-For the loss of her child, but could not

supply her with & clear explanation of what had happened to Adam, L

e ) v

'accampanied.ﬁdém to the CT-gcan room later on that day and was informed

1
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TAKEN before me this day of 19 ' |
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| of 19 , at inquest touching the death of
ADAM STRAIN before me

Coroner for the District of
as follows to witi—

Whe Esgﬂﬁft%ﬁn of R H TAYLOR
of

l ‘ | ‘ | . (Address)
who being sworn upon h oath, saith

s RN L ER L T - T T e e i ——

bY the neurc-radiologist that he had gross c&rebral oedema end herniation

| DF hlS brain. I remain extremely perplexed and CONCErnec that this

f heppened to Adam and cannot offer a physiclogical explanation for such

sEvere pulmonary and Cerebrml oedems 1n the presence of normal momitaring

feilure. This required great attentiom to the details of caleculating

Adam's fluia r3quirementsﬁ It was usual to give this child 1,500 mls

of food/fluid overnight ta maintzin klz ovowsth milestores and to

compensate for peolyuria from his mative kidneys. This was given via his

gastrostomy buttom at night as he slept. Tha déiivery of such large

sugar, insulin), normally we fast at nlght. It was, therefore, nacessary

. e Iw:'-—.—

to interfere as little as possible with his 'normal’ .f_lE?J:-df:.WI had

d%ﬁcugaed1his pregperative fluids with Or. Savage (Comsultant Paediatric

I
0.18 NaCl/4% Glucoae solution) should be administered up to the*last

Wm} -
} ' :

pessible moment (Z hours before surgery) ta minimise the likelihood of
b et s - . _ e

dehydration and hypeglycasemia. A great amount’ of consideratlon was

i given to maintaining this '‘normality’ during the operstion. He had
multiple previcus anaesthetics, but was otherside well. His czrdzoﬂ

L-—m————m-- e e T PR —— mnmmﬁwm* — . oAk

R S

respiratary status (mormatensive) and neurclogical status were normal.

FBP, Coagulation Screen and U & £ were all within acceptable limits

'TM

Preoperstive medication included biczrbonate and calcium supplemen#u,
| TeEMRELE S s o : L= R
PT.0.
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UTv

i

;HJ signs. I wisn to make the following observatiaons:- 1. Palyuric renal |

| quantltlas of food would have profound eFFects on hlS metabolisum (eg

p_BEEEEEEEEiSt> and Mf Brawn (Consultant Paediatric Surgeon) and had.
decided that usual‘ quantilies of eral (org;strotmmy) Flulds (Dlaaralyteq i
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?E{Iﬂﬁiﬁﬁﬁ ot HEtimesz taken on the . day’
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of * 19, at inquest touching the death of

ADAM STRAIN | , before me

Coroner for the District of
| as follows to witi—

(@hz EE?&E%%EQR rrt 2 H TAYLOR

of

| who being sworn upon h oath, saith

(Address)
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to 20-21 mmHG, cmrreshanding to an actuzl increase of 3-4 mmHg. This

is & relatively mild increase in CVP and is necessary in such cases to

| provide the child's tissues with sufficient water, sugar and electrolytes

& l..

- 1he heart rate ‘also gives evidence of fluid status. Although this 1is
a e = }

'blocked! by the administration of atroplne at the start of the case

_W ¥ — “

there was a gradual decrease thruuahaut the procedure. (120~-100 bEmtS/

minute) congistenmt with the clearance of atroping and aradual rehzdratiom:

All the more important in this case is the need to avoid dehvdpetion

that will deprive the doner kidnev of sufficienmt Ffluid to produce urine

There are several feedback systems in the body which act to reggin fluid

(ADH, renin-angiotensin ANF etc). These decrease urine output, thus

it is necessary to prevent these systems hecoming activated for successft

transplanfa. The systolic BP lncreased, in accordance with the CVP,
b - - —

| and was stabhle atiground 100 mmHg thrcughout*mosp of the case. It is

W

vitzl to provide sufficient-BF to perfuse the vital orgens and_th§ donor

g e e e el e 7=

}

the beginning of the case to provide z renal vasmmdiiating_gffect. This

nractice in renal transplantation in centres where I have workec.

1

The haemadynamics (HR, CVP, BP, Sa02) were remarkably stable (see print
et e e s ey e .

mgt) despite the ongoing blood lqss'(312ﬁ1 mls almost a full blood

P T I S U

*r

volume) which I discussed in my earlier letter. The sudder "increase! 112

I —————

ity Yo, e Y

reasons, but the Lranaduc r was attachﬁd to a dri pmetaﬁd and thus an
o T | PT.O.

T sy o 1 ol R e T , . : : ] G ; % . ot T
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kidney. A low-dose dmgaminelinfusian'(B meg/kg/min) was commenced Nesr |

dose has minimal (if any) systemic effects and is regarded as routine

CVP. to 28 mmHg occurred when the table was raised 5«6 -inches for surgicz. |
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,egistrar had sttempted on several occasions to erect i.v. flulds €o

il L . . Pl
" TS ﬂmhmhﬂMﬂﬂl - T

M

Fupther prevent dehydration prior to surgery. This proved impossible
W A e e S O W= < r - SS— —

and the child came to thestre without iv access. [ gained 1.v., sccess ]

— RN _ | T e
on the first gttempt and adminigtered a 'routine’' paediatric anaesthetic L ERTT
emgm@e@ww
induction with thiopentone 125 mg, atropine 0.3 mg and atrzcurium 10 mg.  ponon G
A gecure iv cannula was then placed on the Firet ettempt as was o _3 Ly Ve OE
intubation af the trachez end 2 right redlel arter%e; line. A ceetrel -; (jﬂf:;ﬁﬁg .
venous line was attempted on 5 occaslons in the left subclavian, once - f?fi{£“ﬁﬁ”WT::
in the left imternal jugular and then eucceeefelly in the right -
(eubclevien. With & child in the headrdown position fazilure to locate ﬁ j{ oo e
'ﬁeeubclevien vein suggests that the child is dehydrated. A lumbar , <
{"idurelwes then ﬁlaced withaut fany difficulty and ‘routine’ drugs - Liﬂ
edmlnletered (buplvecelneLD 25% and fentanyl 5 meg/kg) This enables 1 l; |
minimal velatlle anagesthetics to be-glven during the. ceee and prUVldES i
excellent postoperative pain rellef. There is other evidence that it ‘H;;_
may prevent or lessen the ‘etreee reepenee whieh causes Fluid retention -
(decreased urine eutput)* 3. Heemodfnemlc cenelderetlene‘ On measuring _ - A
R ——— _ — ! -
il -

the CVP the initial preeeure reading Was 17 mmHg. There were both

w.—-—_—-—-——-—-ﬁw . —

cardiac and respiratory petterne to the waveform confirming correct

W“"_—__—_ﬂ‘“—ﬁ W

treveeculer nlacement. Hewever, from the pressure reading, I

I R N h

R
—_ .
-_—

;bncluded tmat the tip of the line wee_eep in cloge relation to the

Mm

&t

. art (lster confirmed by x-ray). 1, therefore, used the initial

_,;_________________r________._..__.“._.-__u

reading (17. mmHg) as a baseline., The systolic BP at this time was

o o
i
L]

- I“_ | Y &

85-90 mmHg. This is low, but within the normal range for a child of

- WWH “__—_.—____—ﬁwm__* il el

this ege without ere—exieting'hypertension. I, therefore, concluded

M_—___mu

W_-%

thet the child reqU1red more i.v. Fluid to increase the CVP and BF

Mw——mmw—w “.,‘_.___-_“__m.d-_h__—-l-“—.ﬁ"‘-

fFrom tRis beeeline level. At 20 kg Adam hed g calculated bleed volume

W—” —-_—_—__“_"'____M

eF 1600 mle and calculated fluid requirement of 60 ml/hr. However, he

. R — e e e et
would 'mormally! receive a sugar eelutien at 150 mle/heur. Thus 1 gave I
| ' \

ualite, Bl g, N

him the deficit of fluid 300-500 mls plus his ongoing requlremente (4
SRR E L S UL SR A |

(150 mls/hour). Durlng the following 30-40 minutes his CVF lmereesed

TAK_EN before me this - day aof | | 1q ; | l

r——— et

T oronar for the Distriet of
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sCt' mpeurred. When the transducer was 're-zervecd' to take sccount
P e *W“_‘WWW P ey E
NE differemces in lavels the pressuré returned to the previous *atable‘l
. A WM e B A gt R Wb tote, S et e T ——— —

r $ . 4 A :
range (20-22 mmHg) consistent with no net lncrease in fluid load or
™ B v -M . s oty gty e A S ey e R

Dirculating blood velume, When the child was taken to the PICU and

[T

-

.EEE*DEEQHEEEEEQHEE“EE?_TidliNE hig CVP wag 10-12 mmHg suggesting that

1n theatre, with his head rotated there was some mile venous occlusion

of the great veins. There are .two small increases in the systolic BF

at around 10.00am corresponding to twa smell boluses of dopamine (f

e

mcg/kg). The rationale for this was te increase the perfusion pressce-(withoot)

Fluid challenge) to the domor kidney, which at that stage was not 'looking

good' and not producing urine. 4. Intraoperative Fluids. This is the . %%.
?*ﬁﬁ requiring the greatest considerstion and 1 keep returning to it.
[V""s my practice and teaching thet fluids must be carefully caleylated

"“1._

1 realtion to the child's size and requirements. Furthermore Colloid

or Hartmanns is preferred to Dextrose salution to replace blood losses.

In this case HPPF and Hartmanmns (500 mls)'were given for volume

expansion (tc ralse and maintain the CVP 3-4 mmHg above basellne)

ﬂ - "-"""E'Hm -’-ml l--i.-.- --.-" |m

' H‘-ﬂ"- o Ll Jmh“

The blcod lmss (= 1211 mls) was carefully balanced by admlnlstratlan

of colloid (HPPF 1000 mls and 2 units Parked Cells). This ig zlso

confirmed by observing the hasemoglobin econcentration. The imitial

N aglobin was 10,5§/dl, fell to 6.1 during the case, cghfirming )

sf"‘“‘"‘yificant hlood loss and was restared by ecareful calculation to 10.1

at ve end of the procedure. The glusﬁsé containing crystzlloid was

————a

given over & hours (1,500 mls 0,18 NaCl/4% Glucese), again carefully

calculated to restore the deficit (=300 mls), supply maintenance 130ml/hr

(in view of the polyuria)_and insensible losses (large arez of zbdominal

cavity ex pased) The c?lculatigh was complicated and included many

subjective factors not egasily measured (skin ecolour, skin mottling,

e

peripheral perfuslon, pulse volume, pulse respon$e'to fluid bolus, ete.)

which become 'matursl' for am anaesthetist. In the final anzlysis the

blood sugar gives a reliable indication of the quantity of glucose

solution given. Since the blood sugzar et the end of this case was 4
TAKEN before me this =~ day of 19

Coroner for the District of
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of 19 . at inquest touching the death of

ADAM STRAIN - ' . before me

Caroner for the District of

as follows to wit:—
The ﬁz;ﬁﬁ&ﬁiﬁﬁ gl . R H TAYLOR

of
| (4ddress)

who being sworn upon h oath, saith

n given. In

W

mmol/1l then there was not an excess of this type of solutio

| W

fact, if less had been given then there would have been a danger of

I

:%E%Scm{[5573x¢5+
POV By PIBenry
I
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)x_n / SN SN A
_DAELRING

XTSI A "‘/ C

| HYPOglycaemia, & much mare serious condition in early childhood.

| can nat explaiﬁhwhat has happened. However, I can explain several things
that could nat have hapﬁened. The cef@bral cedema was Qross and there

was x-ray evidence of Eulmgnery interstitial oedema (no cardiomegaly) .

Despite aggressive measures to reduce brain swelllng, (mannitel x Z,

F1u1d reatrictlmn) he was confirmed braln stem dead

| hyperventilatian,
, R

There were no intraecperative

i

‘everts! which could sccount for cerebral _

e oo i s b i e el B

l
hylaxis (see print aut).

| oedema eg, hypoxia, hypotension, arrest ar snap _
injury (ne

There were no external signs of a auffusiaon of ’henninu N9
ifacial sawelling

Mo etechiae unctival haemurrhages) causinag
.__‘_,..-r""-"i
fluig ta seguestrate 1n the brain. Alsm the presence of pulmonary oedema |

is against such 2 natlan. Also there was no associated signs of raised
- . e r _&“——mw_—“_“_-.—"—-

& Bradycardia. The _
e —

no sub-can

i

- syt v iliing - .

Intracranial Pressure (ICP) such as Hypertehsimn
‘__________________________._.__._——-——-—-——-——--—— -
heart rate 'drifted’ lower over the first hour (120-100 bezats per minute-

see priht out) of the operation consistent with the effects of atropine.
he end of

Thereafter Lhhe heart rate remsined stable until tawerda t

&)

surgery when neuromuecular reversal was given (necstigmine/glycopyrallate)

L am-Famlliar with all the anaesthetic equipment used, which was checked
+ I A ——————————T A e S T T s

M.
recently and routinely service

nrior to the case. +Eac9rd5 show they were ﬁ
1 As one aof the péadiatric anEESthetist$ working in the RBHSL myucantributic
i to the vital ‘aspect af equipment safety had beenfln order the purchase
| and 1nst§11mtlon aof oxygen manltarm gﬁmgfﬁf capnag?ﬁphs (€o2), o
‘ PT.O.

UTV
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«nt log-books and printed recoras of sctuzl monibtoring mMEasSUrments. E

I
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evidence 1n - ;

Ahere had been an equipment malfunction (end thers is NU

- TV i i + ﬂ‘
this case) then back-up systems would show 1it. For imstance an arterial
S e P— W P it

blood gas at 09.30 comfirms that both the C02 and Oxygen monltors (Sa0Z2)

L e ml__wm Trar g ) \
T E

WeDe accurata irn this case. Lf the BP WES lower than that dismlayed !
M Mmm
sbaglic scidosis

(melfunctlan) then the blood gas wauld have indicated a met
e -

In fact the hlood gas did NOT indicate @

#mﬂw

Wﬂw’

(hypo-perfusion of kigsues) .
-

netabolic scidasis confirming that the BP was adequats for full tissue
W.——-——-w—**w—"——“f

_ S U —C .
The heart rate and BP are also consistent between the theatre |

MHWW

e
amd PICU monitors in this case. Conditions likely to precipitate !

s -'W

nerfusion.

Fluid shifts were ot present. Adam's precperative a;bumin

W T

. 38 mmol/l and mther electrclytes were lﬂ an acceptable range.

Mﬂ_ #_T

Al augh blood sugar was not measiired dur*ng the case the filnal blaod

M

wotlc

M

sugar was 4 mmol/l. There 1s no CTasan tog believe that it was much

. W—-#"ﬂw iy M

e

different from this during the case as he was receiving basic sugar

e —— y—

containing fluids. Appropriate aquantities and types of fluid were

Wﬂw

givEi,stes s aye. sel gut. above. This is confirmed by the fluid

calculatians, Heart rate, CVP, BP, haemoglobin concentration, blood sugal

In fact there is no*eviden;e'

and autopsy (no evidence of fluid averload).
that excessive quanfititas ar ineorrect types of fluid were glven.

Mﬂ s -W_wnn

ther difficulty in attempting to explaln the cerebral oedema is the

Talalid _.-__.-.- -
_\_\___.-'_ -

#ht rhat Adam received cerebral- prmtectlve drugs during the cperation,

el Far specific reasons, but for other puUrposes. Thiopentone was used

far induction and, being a barbituate, has well dacumentEd cerebral—

protective effects, especlally when given prior to the braim 'insult',

e ine et e JL oty o g A e =4y M

Prednisclone was given for 'anti-rejection’ therspy and, being_a.stermid,

T SR e e A

W‘W

is also recognised as a cerebral-protective agent. Conclusion; By the

W e — T ———— A ————

y eyl

S —

cargful exclusion of nossible causes I can only assume that 'something’

—“W

occurred during this case which defies phyﬁidlmgicsl explanation. 1 | ] Ei
| -

remain totally devastated by this unexgéated, unaxplained and fragic | !

WW

dezbkh of a 4 year old oay durﬂng a comallcatad Dparatlon, My unly

consolation is that L CGﬂSldEr the management tO have been caring,

TAKEN before me this | day of L 18 ,

&
i

Coroner for the Dismict o

O E9A-0AL-DBO




] .
v I
L
..
H
4
i
1 L_i':;._::
%
%?C-q-
+
;i:.
i
4.
R
I
%‘1 et
-F"'-\.
. 3
-.II‘:.
e

e PR bR b T e
+

L
I Fpull o Il-:.‘
":‘;5'.- L e A e

appPropris ' - TE n

ntens - ' = vide. |
| intensity of care that I cgn pre 1 +

i —

UTV




