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Fluid balance: all aspects
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This chapter aims to cover the basics of fluid
halance. It s toosely divided mto four sectons.
The fArst outhnes fduwd physiotogy.
srostaitond maintenance fuids s dealt wath m
e second. The third secton deals with collords
1nd touches on the crvstailoid:collond debuate tor
Colume repliacement. The anal part covers the
ase of Mloed and s components in puediding

Giesihesia.

FLUID PHYSIOLOGY

TOTAL BODY WATER AND FLUID
BALANCE

Total body water varies with degree of adiposity
(9N, of muscle werght s water vs 10%% of tat).

diseuse state and age. Ninetv-four per cent of

‘he body weight of a 1 2-week fetus is water and
this falls to 809% by 32 weeks™ gestation and

78%, by term. There 1s a further reduction of

1bout 3% in the first wezk of life. followed by u
gradual fall to adult levels of 30-60% by I8

months of age.’
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Blood and blood products 243
Conclusion . 215
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Bodyv water s conventionally divided mto
three compuartments: intrucellular. extracellular
and ranscellular. In adults 60% of water 1S
mtraceliular. 1090 rranscellular and 30% extra-
celluiar, off which  7.3%0 S nravascular,
Although it 15 well recoenized that disease
ites may atfect L[’f.' disiribution of water
el known that age will also

decreasas fri:vn
y atterim and fails
ULI}'S of life.” Adulit

Uie body, tr s iess
niluence . Extmc&zlulu; \MI[
HOY ., 11 a4 ~O-week fetus 1o =
1 further 3% in the narst 5

levels are reached by the end of the second vear

ot lite.

THE STARLING EQUATION

The exiracellular compartment is further sub-
divided into the intersutial and intravascular
spaces. with the intersutal spuace being three
and a half tmes larger than the mravascu Ar.”
Fluid Aux benween the two was first descriped
by Starling, who noted that the rate of tluid
movement into or out ot J x.,de”dH was related
to the net h"vdl‘Obt._l[l(. pressure Mminus. the net

osmotic pressure.” The Starling equduon

Jx* — K'[CL‘\PL T P{) o ék.l'(;ﬁ-i: o :T{)]

where /. = rate of fluid movement into/out of
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234 Fluid balance: all aspects

capillarv: K. = capillary filtration coefficient:
P. = capilary hvdrostatic pressure: P, = ussue
fluid hvdrostatic pressure: ¢, = reflection
coefficient: =. = capillary colloid osmotic
pressure: =, = tissue colloid osmotic pressure.
has been further modified to incorporate
coefficients which represent the permeabiliy of
the capillary membrane to small solutes (A}
and the reflection coefficient which describes the
membrane’s abilinv to prevent large molecules
such as plasma proteins from crossing 1it: the
Starling coefficient (sc).” If sc 1s 1. then a fimd
can realize its full osmotic pressure: if sc for o
membrane 1s (0 then fluids will pass freely across
1t and no pressure will be exerted. The

cosificients vary bawtween different organs of

the body and are altered by disease. Burns.
a::pm anc cardiopulmonary bypass. in pariicu-
ar. reduca sc. resulung m capillaries which are
increasingiy Cleaky This has two effects: 1t
allows water (o leak out causing tssueg ocdemi
and 11 allows osmoucally acuive parucies 1o
escape mio the mterstitial space. If sc then
mcreases again. these partictes will remain i the
INTETSLILIAL SPace. INCTedsSINg 1S OSMOUC pressure

and alterme the balance of the Starling equation

until they can be removed by the Ivmphatc
SVSiem.

Most of the components of the Starling

equation can be measured only with difficulty
in the laboratory but the intravascular osmotc
pressure and the capillary h\ drmtdtlc pressure
can be measured clinically.®” Guyton er al
describe certain ‘cedema protection factors.
such as increased lvmphatic flow. which prevent
the accumulation of oedema unti] the capillary
h‘vdmstauc ‘pressure has increased by more than
|5 mmHe.® This is supported clinically by the
observation that in the absence ol pulmonary
capillary damage. the left atnal pressure (equiv-
alent to hvdrostatic pressure) must be increased
to 15-20 mmHg before pulmonary oedema 1S
seen.

One of the main differences between the fiuid
balance of adults and infants 1s the relatvely
large water turnover in the infant. The water
contained within the extracellular space of a
70 kg man is about 14 1. Just under 3 1 day ™' is
lost 1n urine. faeces. sweat and during respir-
ation (20%). In a 7 kg infant. the extracellular
space contains about 1.6 1 and obligatory losses
are around 0.7 | dav™’ (44%).7 Any relativelv

small increase in losses will therefore have a
much greater effect on a small child and this
explains why diarrhoea remains such an mm-
portant cause of mnfant mortality world-wide.

MAINTENANCE
CRYSTALLOID
REQUIREMENTS

AMAINTENANCE WATER REQUIREMENTS

Although there ure numcrous formulae for
caiculating muainignance fluid requirements. 1t
i< important e siress that these are all
cuidelines oniv. They muy be used as a starung
point but the mdnadual chiid’s response 1o the
fiuid given must be monitored and approprale
adiustments muade 1o the regmen.

The formulae available for calculating flwd
requirement have as their basis body surface
area (BSA ). calorie requirement and the weight
of the child.

Body surface area

Various nomograms are pubhshed which caicu-
late BSA from height and weight. In older
children the calculation of BSA 15 relatively easy
and accurale because 11 13 possible 1o obtamm an
accurate height. Measurements of the length of
4 neonate or small infant are not as rehable and
errors of up to 20%0 1n BSA are well recognized
in babies less than 2 keg.” Because the height;
length measurement 1s inaccurale. most centres
now use a formula based on weight alone 1o
calculate fiid requirement and the use of BSA
has fallen from favour.'

Calorie requirements

The metabolism of 1 calorie requires | ml of
water because. although 0.2 ml of water 1Is
produced. a further 1.2 m} 1s consumed. There-
fore. 100 calories will require 100 ml of water
for metabolism and knowing the calorie require-
ment of a child will also reveal the water
requirement.’” In 1911 Howland calculated the
calorie requirement of an infant from 3-10 kg
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| . | . _ _ . __
to . 100 cal kg, with Ol[dtf'l‘ children needing environment (overhead heaters increase water
75 and adults 35 cal kg™ . The extra calores loss compared with incubators), by whether the

metabolized bv the vounger children he attrib- baby is ventilated (when there will be a ;
uted 1o Qropomondilv larger surface area and  humidifier in the circuit) and by the general
ﬂromh [n .mt:» of less than 10 kg body state of the neonate. A premature baby with a ? ~
weight. 30 cal ke™' will be needed for basal  patent ductus arteriosus may close the duct in
metabolic requirements and the rest for growti. response to fluid restriction and this may avoid | '
Children of less than 20 kg bodv weight need the need for more aggressive management.

1000 calories for the first 10 kg but oniy
>0 cal kg_] for the next 10 kg because of

slower growth rate. and larger children and Dextrose requirements

e, Tt e T Lt N -
o an -..I._ll""h-u" 1.“'- iy 2 3 i
[ ) = 1 lr-n. r - -

adults need only three times the calories of @ 1y (he UK. intravenous dextrose infusions ure

neondte (_11300 Culgnes ir{m the Arst 20 kg and usually supplied as 4%. 3%, 10% and 20%

20 cal kg thereaften). strengths. In addition. 50% dextrose is available |
for management of hypoglvcaemia.  Most

Normal maintenance fluid infants and children require 4% or 3% dextrose.
A recent study from Germany. however.

requ:rements calculated by WE'! ght suggests that when these infusions are given

pempuamely children mav become hxpcrﬂlx-

Whatever mechanism 1s used to calculate fuid eldt
{ requirements. it must be simple und foolproot ~ CHeHC with dextrose concentrations as low us
, o : _ 8z 'y o
mecause small miscaleuiutions can result in --o o although these were administered at tur 1

stentficant errors - fuds admustered. [t has volumes equivalent to 200 ml k”_l dd’v'l.“

afready been said that 100 calories requires Neonates have poor glycogen stores and require |
100 ml of water. A 23 kg child. theretore. higher glucose infusions 1o mantain their blood 3
requires 100 mi kg™ tor the frst 10 kg slucose levels. The majority of neonates. there- 3
(1000 mb. M ml ke ™' for the next 10 k; fore. are tradittonally managed using mtusions
(00 mb and 20 mlhkw " lhereatter (100 m]; of 109, dextrose which can be given through a

making 2wt of 1600 mi per duy or 66 ml it r‘retzphet..ll cannula. Sick neonates on the inten-

This can be simpited by oassunung that thers sive cure unit. putic: alaely in the presence ol
are 23 h o oa dav. The child then needs

: r A

epsis. may require lugher infusions than this.
Such patients may ulso nee >d Auwid resiriciion

1 ] l ' —i ~ - : -

4 ml kg D for the hrst 10 kg (40 mi.
Sl kel tor the next 10 ke 20 mb and and it 1s not uncommon for small septic bubies e
| ml ke " h o thercuite (3 m{j TIUINT A 1o nead 20%, intfusions of dextrose. A neonate

L

who cannot be fed enterally tfor more than a
couple of davs will require parenteral hyper-
Alimentation rather than simple dextrose saline
solutions. Hyperglvcuemia can develop 1n re-

hourly total of 63 mi which can be computed
AU the bedside without a calculator.
Neonates have greater thud  requirements

than infants, As o general rule. most neonatal |

anits allow 60 ml ket tor the fArst dav sponse  to stress. Both  hypoglycaemia and

mereasing by 30 mi ke~ dav o 150 ml ke \vperglveaemia can occur and  blood sugur o
levels should be regulariy monitored £

for 4 term neonate and N0 ml™ l\'g‘1 du}"’ tor
4 preterm. This requirement will be affected by
Electrolyte requirements

Table 8.1  Normal mamtenance iluid requirements -
Flectrolvie requirements vary with DreMmaturty, .
Weight {kg) Maintenance iluia osses and disease states. There s some debate 4
requirement 1s o whether a neonate needs sodium on the
(cumulative values) Arst dav of iife. Some units use a JdeXirosé
mi kg™’ dav™ ] solution  without added electrolytes.  whilst E

others add sodium. potassium and calcium,

<~ ?O ‘]{JO . . - e
11-20 30 particularly for premature intants. Preterm -
> 20 20 breast milk contains higher concentrations of

sodium. calcium and phosphorus tor the first 2-

RF - ROYAL
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236 Fluid balance: all aspects

4 weeks of lactation. and meets the preterm
mfant’s increased requirements for these el-
ements. Preterm formulae with similar ejectro-
IVte composition are alse available. As z cuide
tor prescribing. most children require -
>mmol kg™' of sodium and 2 mmol ke ' of
potassium. This means that a4 10 Kg mfant who
needs 1000 ml of fluid per day will also need
around 30 mmol of sodium. In the UK. fluids
are avallable as dextrose (4Y. or F0%) and
(186 saline (1.e. contaming 30 mmol ™'}, For
Most patients. a readv-made bag of flind wil
provide their electrolvte needs. In  some
nstances. additional sodium will be required.
Fhus can be added 10 a standurd bag using g
strong sodium (30%: 3000 mmol 17 solution.
or Normal saline (0.9%: 130 mmo! N or half
Normal saline (0439, 7% mmo! 17 can be
used 1n its place. |

The amount of sodium  adminisiored 1o
Heolieies o the Immediate  postoperuti e
period needs to be monitored. Krummel o7 o/
studied 20 surgical newborns and found th:t
hypernatraemia occurred in 64% of term babijes
ana 67% of preterms. In all cases this appeaied
0 be due predominantly 10 an adminisiered
sodium load of more than 400% of the
esumated maintenance requirements. This wus
compounded by a slightly reduced abibty 10
excrete sodium and a short period of NOSt-
operauve sodium retention.

SPECIAL REQUIREMENTS

Gastrointestinal losses

Gastrointestinal surgerv is relativelv common in
small infants. Ileus mav also occur in a sick
chiid: therefore. gastrointestinal losses are of
importance. Nasogastric aspirates should be
replaced  volume for volume with normal
saline containing 10 mmol potassium chloride
per 300 ml This sodium load allows the
pauient ¢ Kidnevs to correct the hvdrogen deficit
incurred by the loss of gastric secretions. Stoma
losses mav also need to be replaced. High
stlomas In particular may be associated with
significant sodium losses leading to as much a 6-
fold increase in sodjum requirements. Losses of
more than 40 m] kg™ day™' are itkelv  to
require parenteral replacement using the same
solution of normal saline with 10 mmo! potass-

A

————-———_—_—...._.———__'—"""_"—-——-——-——-——-——-_._._____,

nim per 300 ml. Usuallv, 0.5 ml s replaced for
every I mi lost but. depending on the volume of
losses and the site of the stoma. anvthing from
one-ithird to three-quarter replacement mayv be
required. Children who have ileus. either from
gastromiestinal surgery and pathology or sec-
ondary to another cause. can secrele large
amounts of fluid within the gut and peritoneal
cavity. Babies with abdominal distension due to
Hirschsprung's diseuase (colonic aganghonosis)
may be itravascularly depleted in the presence
of steuady weight or even weight eain and such
patients may need intravascular volume repla-
cement despite normal indices.

Pyloric stenosis

Hypertrophic pvloric stenosis is g4 commeon
cona:tion with an incadence of about ) 200
Al babres with this condition yomit and wil!
JUite preoperative miravenous fuids. About
Fooof patients will have ¢ sienificant derange-
nent of therr electrolvies and acid: base status
ds a o result of vomuume. The most usefu]
ciectrolvie 10 gauve the seriousness of the
Mmetabolic upset is chioride. which can be used
1o caleulate the chlonde deficit and this must
often be specifically requesied as it is no longer
performed routineiv in most hospitals. While
the serum chiorde remuains low. the infant wil]
be alkalotic.’™ The vommung of HCI. together
with the Kidney's attempts to conserve sodium.
results 1in a metaboiic alkalosis and 2 depletion
of total body portassium. Because potassium is
an miracellular jon. the serum potassium is 4
poor guide 1o potassium requirements and will
usually be within the normal range.

To correct the metabolic alkalosis. the infant
must be given sufficient sodium and potassium
so that the kidnevs can conserve hvdrogen ions
and correct the acid: base status. Chloride is
also given as the anion to both sodium and
potassium. Most bubies with mild derangement
(sodium bicarbonate < 33 mmol) will be
corrected within 24 h using a solution of 3%
dextrose plus 0.43% saline with 15 mmol of

potassium chloride per 3500 m] bag at 150
180 ml kg™ dav™'. In extreme cases, normal
saline (or 4.5% albumin which contains
150 mmol NaCl1™') mav be required and 2-

e
M

2 davs of parenteral fuids mav be needed 064-029-083

preoperatively. It is also important to remember

RF - ROYAL
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that .., gastric distension results in more
gastrie  Ces being secreted and lost. A wide-
hore nusogastric tube should be left on free
drainage with regular aspirations and any
nasogastric losses should be replaced mullilitre
for millilitre with normual saline with added
potassium (10 mmol m 300 ral).

Posterior urethral valves

Posterior urethral valves cuuse a congenital’

obstruction ol the mule posterior urethra and
affected infants mav also have a degree of renal
dvsplasia. Nowadays, the condition is increas-
ingly diagnosed antenatally and most other
children present within the first month of hife.
The inmital management of a neonate with vatves
s to catheterize the patient and then confirm the
dingnosis by cystogram and or Cystoscopy.

gerv consists of vulve ublatton wvia  the
cvstoscope. A significant number ot these
~ddren will have renal imparrment which may
be long-term. and almost sil have a diuresis i
response to catheterization and reliet ot the
obstruction.  Urine output must be closely
monitored 1 these patients and their thwd
intake will be buased on therr creatinine and
their ourput. Most ot these babies are weli
enouvh 1o recetve oral teeds put will also require
nurenteral suppiementary fluids to Kecp up with
arinary tosses. This diuretic phase can iast for
between 24 h and o couple of weeks. aguamn
emphasizing that strict cnter cannot be faid
down for neonatal furd miusions,

Congenital diaphragmatic nernia

The Huid handling of a neoncte with congenital
diaphragmatic hernmia merits special menuon.
There appears to be onlv a nu row path between
spovoluemia and  Hwd overload. either of
~ich may have catasurophic etfects resulting
moa worsenimy spiral of acidosis and hyvpoxa.
Rowe ¢7 o/ studied the urimme output und
osmolarity of both urme und serum in 2
infants with diaphragmauce herma vs 12 control
infants undergoing laparotomy for some other
reason. Thev tound that although ail controls

responded appropriatelv. 64%0 ot the diaphrag-
matic hernia group inappropriately retained
uid in the first 16 h after surgery and one-
third still had an inappropriate urine output

04 h after surgery.'® Fluid management of these
children involves strict crvstalloid restrictions
(30 ml ke~ day™' tor the first 24 h) and colloid
boluses to maintain normovolaemia. Close
monitoring of urine output and serum and
urine osmolarity will help in the management.

Phototherapy .

Neonatal physiological” jaundice 1s relatively
common and is worsened bv dehvdration. Some
neonates with a rising unconjugated hyperbilt-
rubinaemia can be managed simply by hberal-
izing their fluids. This may need to be via a
nasogastric tube or parenterally as the jaundice
tends to make the babv sleepy and theretore less
able 10 teed. which compounds the problem. If
phototherapy is required. environmental water
loss is increased siznificantly and an extra 23
ml kg™ dav™' should be added to the fluids to
compensdate.

Effects of surgery

In 19638 Reid showed in adult patients that duid
accumulation occurred in the early postopera-
tive phase and that this occurred entirely within
(he ._xtmmwulldr space. There was no change in
the intravascular volume 2ven when | arge fuid
acrenses  wers  soen exiravasculariv.’ o Seven
vears carlier. Shires ¢r o/ had studied fuid
shifts peroperatively and noted an acute con-
iraction of the tfunctonual extracellular flwd
wihich, in the uabsence of blood loss. they
prosumed o be due o internal redistribution.
Thev noted that the magnitude ot the internal
cedistribution was reluted to the degree of
surcical trauma and parucularly to the duration
and degree ot retracuon. They concluded that
this wias o major stimuius w the ﬂmd and
sodium retengon seéen postoperal velv.'S Cer-
tainly . after magor abdominal surgery there 15 u
fall in the serum sodium and svidence of fluid
retention  with  periorbital  and  dependent

oedema. which can be reduced by restricung
Huids for the first 24-48 h following surgery.
Following minor procedures patients are
lowed their full maimtenance fluids. but after
anv major surgerv their intake 1s reduced to
30Yy of requirements for the frst postoperative

day. and if additional Auid 1s required 1T may be

better to be given as collowd.

Viaintenance cryscalio/ RGN
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Sepsis

Hyponatraemia in sepsis is well recognized and
s associaled with a worse prognosis. Hannon
4nd Boston looked at fiuid und ion redistribu-
lon in an animal model of sepsts and found
significant shifts of sodium. chloride and water
inte cells compared with sham controls.'” They
found this trend to he exacerbated by infusing
> dextrose compargd with normal saline with
fluid shifts occurring when the volume infused
was less than the estimated fluid requirement.
They suggested that the hvponatraemia and
plasma hyvpo-osmolulitv  were caused bv  a
combination of intracellulur shift of sodum
ana water. and a dilution of (he extriacellular
sDace. probably cuused by physiological anti-
diuretic hormone (ADH secretion. Their con-
clus1on was that. i the presence ol sepsis. 4¢,
dextrose - (.18 sodium chloride 15 inap-
ProPTiR. potentialiy aGungerous and should be
dvoided.

burns (see also Chapter 15)

Stenificant burns cause large fluid losses and
DUIrns pailents require large volumes of fluid
esuscrtation. In addition 1o norma THNiCnH-
ance flids, such patients need 2SUSCILULION

fiuid administered as Norma! saline. Ringer's

soiution or Geiofusine® given over at least the

first 36 h after injury. The 36 h are divided into
SIX periods: three of 4 h. two of 6 h and one of
I2h. The uming starts from the moment of
injury so that the first Infusion is Inevitabl

delayved. During each period the child needs an

average of 0.5 ml kg™' per % burn. The precise

volume given is adjusted on the basis of urine

Output. urine and plasma osmolalitv. perfusion

and the caiculated plasma deficit. This can be

calculated from the formula:

plasma deficit = biood volume

— (b]ood volume

X

normal haematocrit
observed haematocrir

Deep burns result in red cell destruction and the
usual blood requirement is of 1% of normal

blood volume per 1% burn for deep burns of
more than 10% surface ares Because the

- "

haematocrit is a useful guide to the plasma

deficit. blood is usualiv best administered during

: - - : - )
the last 12 b of fluid resuscitation =

Chinical assessment of dehydration

Atthough  thirst appears with the loss  of
dpproxmmartely 2% of toral body water. the
state of the peripheral circulation is the most
sensitive guide 10 more serious levels of clhinical
dehydration in children. Core-peripheral tem-
perature difference becomes clinically detectable
d4nd mucous membranes dry at around 3% loss
of totul body waier. With 10¢, dehvdration the
peripheries are coid and captllary refill. nor-
mally complete within 2 s, i« delaved. Pulse and
FESPITITOTY TUies INCIeuse. CoNsciousness Nty be
clouded. and in the neonate the fontanelle 1s
sunken.  Blood  pressure mayv fall. although
poceuse of the increased cardiae QUIPUL Caused
oy the tachyeardi this is not an cariv or refiable
sign. Lrine output is  decreased. A [53%,
dehvdration capiiiury refil] may be incompleate

cven atter 10 s, the mouth is parched and the
cyes are sunken. The pulse is rapid and thready

-

and blood pressure low. The child is stuporose
Und obguric. and mayv show signs of respiratory
distress. Lossesin-excess of 20V, may be fatal

_—

COLLOIDS

of luid movement fro

%—-

THE CRYSTALLOID VERSUS COLLOID
DEBATE

T'he superiority of colloid over crystalloid for
volume replacement remains controversial ==~
Whilist crystalloids are generally more popular
in the USA. colloids are preferred in Europe.=
The debate centres on which fluid Space needs
replenishing and the importance or otherwise of
cotloid osmotic pressure.

Colloids theoretically remain within  the

intravascular space. therefore expanding the
intravascular volume more efficientlv. produ-
cing the same increase in cardisc output for a
smaller volume of fluid. The proponents of
cryvstalloid argue that the whole extracellular
fluid space is reduced in hypovolaemia because

m the interstitial compart 064-029-085
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ur  rone a crculating volume transfusion of
rea cells. In babies and infants. a transfusion
of 3—10 ml ke™' is usually  sufficient. whilst
unit transfusions are appropriate in  older
patients.

FRESH-FROZEN PLASMA AND
CRYOPRECIPITATE

FEP contains 1 unit of factor activity per
nuithilitre of plasmua. A decision to use FFP or
crvoprecipitate should be based on a combi-
nation ot climical and laboratory findings. An
INT of less than t.4 or a partial thromboplastun
time of less than 60 s 1s unlikelv 10 cause
significant bleeding problems and correction is
not required. Laboratory values ereater than
these levels or significant bleeding will require
correction. An empiric dose of 3-10 ml kg™ is
usually adequate or the dose can be calculated
bv body weight. plasma volume and desired
increment ot clotting tactors.

Cryoprecipitate 1s a poor source of fuctors 11,
V.o IXD X0 XT and XIT but contains factors
VI - CoVIHIVWED XTI fibrinogen and fibro-
nectin. Indications tor 1ts use include haeme-
philia A, von Willebrand disease. fbrinogen
defictency, massive transtusion and  uraemic
platelet dvstunciion. Its acvantave over FFP s
that 1t 18 concentrated and one hag  (of
E3-20 mi is the dose per 10 kg body weight.

SPECIAL SITUATIONS

Jehovah’s witnesses

The Rovul Collegze of Surgeons of Engluand have
produced a code of practice tor the surgicl
management ol Jehovah's Witnesses.,  This
acknowledges that the children of Jehovah's
Witnesses requiring blood transtusion present a
most ditficult management sroblem.™ There ure
Some mitigating tuctors. however. Either purent
May sign a consent form permitting a transfu-
sion. Most operations on children do not
require or imvolve biood transtusion. but it is
unethical to let a child die for want of a hiood
transfusion. The surgeon and anaesthetist must.
however. respect the behets ot the tumily and
Shoulhd make every effort to avoid the perio-
Perauve use of blood or blood products. For

-y L] bl (\Okrhv
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children under 13 years of age who require or
may require a transfusion but whose parents
refuse to give consent, legal advice should be
sought. Such children will normally be made a
temporary ward of court. This subject is
covered more ftullv in Chapter 2.

Sickle cell disease

Tradinonally, patients with sickle cell disease
have been routinely transtused before elective
surgerv. There has. however. been little con-
sensus as to whether simple correction of the
danaemia is sufficient or whether the level of HbS
should be reduced to less thun 30%. Vichinsky
¢t wl. compared a conservauive regimen (trans-
fusing to a haemoglobin level of around
10 ¢ dI™") with an aggressive regimen (haemas-
clobin of around 10 g dI™' and an HbLS ievel of
ess than 30Yp). Thev tound the conservauve
edimen to be as elfective in prevenling perio-
perative comphcauons and this group had half
as many transfusion-ussociated complications.™
Stmilarlv, immediatelv preoperative transfusion
10 a haematocrit of more than 6% was as
2fhcacious as two-volume axchangss beuinning
2weeks prior to surgerv. with less disruption
o the tumilv.™® Patients with HbSS disease
should  recerve  transtusions to correct their
anacenua. They should be gnven adeguate
pertoperatine hvdravon with crvstalloid. Post-
operanvelv,  thev should receive adequate
Analegesia i addition to oxveen and phvsiother-

apy o prevent atelectasis. For more intfor-

mation. see Chapter

CONCLUSION

Flurd management 1n paediatrics 1S an art as
well as a science: clinicians need to monitor the
response to therapy and change the regimen
appropriatelv. This chapter contains guidelines
and suggestions for safe flwd administratuon but
cannot replace clinical experience.

064-029-086
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