hnnbu slariall 1]

W01 $5550] PIN|} SAISSELL INDUT AR

30001 ueL ssa] sAICEq ‘ay) Jo shep
gy 3y Uy paresxdde usaqg sey
wegu IgSom G A0 A[waxa

Ay} [l PIsn WasAs paiysieay

B o JO anj2A U3 $3LUN U U]

€2 2 19A3| 1IN
sas()

13pUN §31geq U1 20UBUIIUIEW
amgesadwa) ssenpory colfy 1
15050 Jalg

13LIBA PEIIRAC AL

JO JONUOD-0A13S ST 1AM A1 iUl
10U $20p 0018] YL, INOUIA ASoL)
01 pasedwod pasealdsp Apears oe
gass0] piy ey pue a1mesaduwa
UDYS PRJJONUOS 1a113g PUB WERUOD
210U B 2ABY 0) UAOYS U3(| IABY
§31qeq OOTO1 PAIPRUNY 307 URIILA

‘SISUEIBA

JUBIPEI JapUun PUE SI0IEQNOUL

UM [r3en aq ued anbruyoa sy,
“ISYIPHUNY B WOl PIsponul §1 e
PRIPTUING PUE PIwesm 04001 Yomm
o QOO ue wi paozid s1 4geq

Y1 UIMIGNAUD SI 3A3YDE O,

'S[2Aa] MO AIaa

01 WNE 3U) W] $$0] PINY SSEaI03p
UED ST, TUSUIUOIAUSOLW
PRIIPILNG 34001 JEQU B Ojuf

Aqeq sy Sumnd 4Aq upys ayp woy
$9$S0[ 21 [ONIUOD 03 ST ABAm I9312G ¥
‘enuredAfEradAy 1o enwseneusadiy
Jo ssnnoygp I Y Bunq Aew
Aisnousaenur ping sy Supeiday
‘armyedadiuay Apod [EIou

B UIBJUIEW O} AJl[i(e N1 saonpal
pIny 2yl Jo uoneiodeas a1 vOMIPPE
U] 'SI2UIEM JUEIPET Iapun pasinu
uam AfjEadss ‘ouofe umys Ko

. L4
JUBLILOIIAUS
Ppa{[em 2iqnop & Supiacrd
Aq ssoneay WUEPEl $33nPa! DOTOL
‘siofegnou pajjes Adu m z




‘(enusedf[SrodAn) sedns Jo (erusrijeussd4y)
aes zos& oB P8 few Aqeg uﬁ mommoﬁ v_:m E_E.«EB omuﬁ oum_au.ﬂ 0} oﬁswoum

- (4 y Ay
%oa a3 285 N se m:uu voas mo umﬁmos Em :oznams asneo =§ H amsaoﬁo voo_n

ST UONn[Ip Aues Syl 38 'St 32y} ‘3[UCI0SI 8q 0) SARY SPRI SNOUSARIU] "SSINIGGIP S|QRISPISTOD
1 yum sBung .m_m:o:oﬁbﬁ % Supepdesr Aq ‘sso] ping SAissew st 10y Sunwsuadwo))

“Aj|ewixety Suneay J07egnouT
oY) YIm USAS ubdﬁua&ou Apoq Tewou ¢ WBJUTEW JOUUED USYO ‘SIOJEGNOUI Ul PSSinu Uaym
‘s01qBq 950U} pue Jesy se AS19us SIAOWNI URYS Sy} WOL pmp 3yl JO co_ﬁ._o%% a1 uonIppe
U] "WSY3 JOPUN $BIqRq {{B J0J SOSSOf PINg SjqISUSSU] SUF 9jqNOp O] Pus} YoM SISULIEM JUBIPRI
Jopun pasinu st Aqeq S BYm o A[feoadse si ST, sAep Ajres SY) ul SUORE UDS 1S} yEnoxg)
Avp/B3[m (ST 01 dn 850| M oYM SIIqeq IS JO AUBIN S[qEISPISUOD ST SSO PINQ JayL

‘Aupgs pue dwep
‘Snoune[ad Jem S)00] UDYS JISY) SIY) SULIPUOD S3iqeq 95ey) Jo eoueipadde oyl -apSen pue
unyl A[Wa1%a ] UD(S 2Y) pue 12318 4154 S| BAIR 0BJINS ANB[AI S,AGRG SYI SYOOM §7 - $T IV

1872218 $31W033] SWN[CA APOQG 0} BIIR JOBLINS SANRBISI SUI PuB
JOUUTY) $STWOD3Q UDYS SU 5T ‘sS0f urys y3 Joydy ay3 Aqeq sy3 samjetuard s1owk 3] 'SSO[ Jojem
IqISUssUT Woy unys syi ySnomy AepAy/w oy Apewxordde s9s0] Aqeq wILyry TeULIOU Y

"BRYS I3} Wwoyy $s0] 135em JO we[qoid Jofew & aAey ‘uoNeISAd SYoom §Z-H7 SIB puB
(sq1 Z/1 Z) W8 000°[ wey) 59 ySiem oym “syueyu; Jo dnoS sy 1, “perenerdde uesq sey Jugpn
WTrem YNIG MO] APWILIXS Y} YNM WIISAS PloTys JBSY E YONS JO SMjeA 91y} SIWII JUS03I U

'SISIUIBA. JUBIPR] I3DUN PUE ‘S9Iqeq 981e] JOJ pooyixo
v st ‘Adelsyiojoyd 10 ‘sprem jerewisod pue seussing ‘Shun TE}ENOSU ul sesn Sjdymm SBY
1 'SPISIYS JeSY [RUONUSAUCD 3S3Y[) JO UOHEINU ay) SUIRDRAC pue Leuonsnny peaorduwi jey;
waisAs pojesdonm peonpoid Aeucissayord v spiaoid o) walsAg plamsiesy 00)8] ayj paudisep
WOISYN 95N JI9T) payuI] Yalym SILI0SSI20R MOYNM $I01ASP SPElI-swoy slsm Koyy Afens(y
ISYIOUB JO UWIOJ SU0 UT S1ead (7 J9AO 1O} SHUN [BJRUCSU Ul 38N Ul U39q OABY SPRIYS 189[

WL PRISILIT OO TH] HODSVN




A better way would be to control the losses from the skin. This has been described

the
United States as "swamping” that is putting the baby into a near 100% humdlified
micro-environment {like in a swamp).
When enclosed in this atmosphere fluid loss from the skin can drop to close to zero and daily
fluid replacement can be at a much-more reasonable levels of 60-80 mi/Kg/day, mogly to
replace urinary, stool and respiratory losses.
To achieve this environment the baby is placed in a "micro-incubator” (such as the Iglodp into
which 100% warmed and humidified air is introduced from a humidifier. This techniqe can
be used most effectively under radiant warmers.
Babies have been nursed in incubators and under radiant warmers with heatshields and Yithin

Igloos for many years with complete safety and success at controlling not only fluid lo§s but
convective heat loss as well. Indeed our (graph included) studies show that under rgdiant
warmers babies within Igloos (with humidity) have a more constant and better controlle§ skin
temperature than those without. This is due to the conirol of canvective currents and Jrafts
surrounding the baby as well as the elimination of evaporative fluid loss from the skin.

It has been suggested that as acrylic is relatively impervious to infrared wavelengths thjt the
Igloo might interfer with the servo-control of the overhead warmer. However studies firow
that the radiant warmer warms the top of the Igloo (to around 400) and this re-radiates go the
baby and servo-control is maintained.

However there are a few tips that are worth remembering when nursing small babies pnder
Igloos:

1. The Igloo should be prewarmed before being placed over the small infgnt or
the infant body heat will contribute to the warming of the Igloo until it has readhed 2
steady state.

2. Care must be taken to ensure the temperature probe on the baby's abd
skin remains securely attached, and regular core temperature measurements are

3. Small babies should be swamped (nursed within a humidified Igloo) for af least
the first 5 days after birth, after which the skin fluid losses tend to fall and hushidi
may be ceased at about 7 days.

4, Experience in neonatal units shows that the small babies should be st
fluid volumes of apprommately 80 ml/Kg/day and very carefully monitored.
intake should be regulated using urinary flow volumes (aiming for 1-2ml/K
frequent urinary S.G. or osmolality, and serum electrolyte estimations.




5. Careful infection control procedures must be adhered to in the use

of all

humidifiers. There i3 a danger of overgrowth of hydrophilic organisms shch as

pseudomonas or candida if swamping is used for longer than 10 days.

6. For newcomers to "swamping”, care should be taken not to overldad the
infants with intravenous fluid with the risk of patent ductus arteriosus, hyporj;remia
etc.

7. A absorbent pad should be placed under the deflector plate as a condehsation

trap and changed regularly.

8. In this weight of infant (<1000gm) the anterior abdominal skin temgrbrature

controlling the radiant warmer should be set at 36.50C (in comparison to large
whose skin temperature is rather lower at 36. 1%t% 362 ).

This is the one of the commonest uses of the Igloo in NICUs in Australia and el

ahies

here.

Previous strategies that have been tried are the use of plastic film stretched across the Walls of
the radiant warmer tray. This has the advantage of being penetrable to infrared (hencejuses a
lower heater output) but has an important disadvantage. It is vital to maintain a constaht high
level of humidity within the environment to minimise the skin fluid loss. Once the humidity has

been built up it is vented rapidly by opening the cavity widely to air, such as is necess

with

the regular interventions necessary in the care of these infants. The plastic film needs replacing

frequently (often after each intervention with the baby). The silicon end flaps of th
allow repeated access for the carers but maintain the humidity.

The other uses of the Igloo‘around the NICU must not be overlooked.
1) under phototherapy to minimise convective losses.

Igloo

2) Its use as a oxyhood for large babies (either as a body box or a headijpx). A

shortened version (250mm long) with an end wall of acrylic, the other being a silicon]
now available just as a oxyhood for the larger baby (up to 12Kg).

3) Use in single walled incubators to make thém double walled and reduce
losses.
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