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characteristics of an ideal
temperature control device can be
identified.

¢ enable high speed! of induction with
ittle or ne ‘overshoot’

¢ enable reliable maintenance off
temperature at the desired level
WIERIR 2 narreoW: Frandge

o Slow and controellied retura to
RermMEethEermia




Characteristics

¢ an acceptable amount of workload
for the medical, nursing and
technical stafif

¢ pUrchase and malnteEnance costs off
the cooling device and dispesables
should 9e acceEptable

¢ IS TIHISH A REALINYZ?




\What you need before cooling

¢ Team with ICU
experience

¢ [raining
o Written, protocol

¢ Cardiovascular
MoRIteRNG

o lemperature
MEasUrement frem
2 Independent
aliieas,




Before cooling

¢ [ntubation and ventilation
¢ Deep sedation — BIS

¢ ?Muscle relaxants (prevention of
ShIVering)

¢ Device designed for cooling — no; wet
Plankets or Ice; packs Under arm pits!

¢ Base line bloods




Problems must be monitored

Dysrthymias are common.

Cooling shifts potassium into the cells, causing
hypokalaemia, while warming| shifts petassium
pack inte the serum.

IHypothermia results in significant peripheral
Vasoeconstriction and hypotension camn 6CCuUr on
REWaFmIngGk.

potential fior coagulopathy, thrembecytopenia
and neutropenia;

Skin| Breakad eWn: Can OCCUIT SECONdar. tor the
INCERSE} VaSOCONSErICtIoN aneE N FEgUERL
FEPBSICIGRINGNS FEqUIRET:
Shivernghimpalirstthe apility ter achieve and
malRtaiRF e targ et tEMPERatURES




During Cooling

¢ Continual central temperature & peripheral

¢ URE checks 4 hrly (K & gases more frequently —
acid base balance especially iff onl propofol)

¢ Insulin release inhibited therefore glucose checks
frequently,

o Daily bleed cultures
¢ FUllFRaemedynamic monitering

¢ Pulse oximetry may: berunreliable due; toe
PErPhEral shitit dewn

¢ Assess| bowellseunds) — GililF absorptien
¢ INCrease skin Inspection




HEAD TRAUMA

¢ Likely to be accompanied by cervical
Spine Injury.
¢ Difficult te roll onto some; cooling

EINE

¢ Increases the risk off skin damage: as
SKin cannot be INSpected as often

¥ COOIING oVer days INCREASES
COMPIGCALIGNS




CT — Trips offi the ICU

¢ Regular trips to CII — cooling interrupted
as systems are not mobile

¢ Reactive hyperthermia is a risk during
Interruptions te cooling

¢ Causing CVS instability: andl risk of
INCreased brain metapolism and Secendary,
AR IRJURY.

¢ [hiopentone te; be considered to) fiacilitate

@i ast IRterruption; tor coeling may: calise
fise in [CP




Replacing Potassium

¢ Cooling shifts potassium into the cells,
causing hypokalaemia, while warming
shifits potassiumi back into the serum

o I\ only
» Gut metility: will" be reduced
¢ NG products sit in the gut

» Re warmingl and the patient begins to
) 0)50) 1 0)

¢ K+ |load absorbed

¥ [Ihis) tegether withy cellf shifts canl rFesult 1in
KAAEXSIO 6




Re warming

¢ Do not stop core temp moenitering

¢ Elevate blanket temp gradually: using
a Protocol

¢ Be aware of the hazards




Slewiyd




NOT RECOMMENDED
~OR

PYREXIA CONTROL IN
NON ACUME PATIENNS




Cooling In non acute situations

» May be possible iff control of the water temp
circulating into the system can be achieved

¢ Only highly efficient systems can be used in this
situation; as others willl struggle to bring high
temps down

¢ Suriface temp off most products = 10 degrees,
sometimes as/low: as 4 deg

¢ Culture everything
¢ lireat the cause

¢ Can be difictlt tor manage i bralnf StEm CalSES
fOr nIghrtemp: in hBi




This is torture — give me a shot of sedation
and wake me up after global warming!
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Shivering

¢ Negates benefits of cooling

¢ Noxious stimulus

¢ Increases 02 consumption In Organs
¢ Increases lactate build up

Must be controlled

DEEp) sedation

MUSEle relaxants /S BIS




SKin Damage

Increased! risk ovVer days




1N

¢ lemperature of the cooling
wWirap/blanket

o Can be as low as 4 deg! (usualy 10)
¢ Frost bite may: result
o \Wrap PErIPNERIES e Protect them

9 Patterned sUiiace Wiraps) Canl SEVEREIV.
mark the skin




1N

¢ Bony prominences are vulnerable

¢ \Wraps can cause skin marking and
damage

¢» Regular inspection off the; skin and
PEripheries; essential

v Beware coolingl + INCLrePES) Canl
INCrease thie risk Ol Organl damage
andl pEeriphEral st dewn




BOWELS

esAdhere to bowel regimes
elncreased risk off bowel
ebstruction

sGeneral surgeons net amused

When referredl ar patient withra
distended abdo fiull eff frezen
[AECES

s EXPERNSIVE! BedY Wiraps REEd to
e rFeplaced WheRFthe patient s
IRCERLIRERL




Systems In use at
WCENN ICU

Practicall prowlems
encounteread




Used on ICU WCNN

Body wrap system

Expensive disposables £180 per wrap
Wirap can be used for 72 hours

Costs can rack up when soiled

Wirap to be; filled with fluid prior to placing on the patient —
very difficult to log roll on to/ It — Vvery heavy.

Water tank ofiten; over filled due to misleading markings
Hooding the; fioor!

Floods when put on standpy: i tnit over fillearand clips not
applied

Skin marking withr use beyoend 24: Reurs

One size fits) all — difficult sor assess chiest moevement




NEE

¢ lemperature de-fault after being
switched offf to 33 dedg

¢ Cleaning difficult therefiore
contamination risk — legienelia

¢ [lechnicall sUpport

9 Flopaing = hazardtWith WiIreSs and
Slips;, especialliyaiEyourNavenit
neticed




Over/underlay blankets

¢ under sheet and over sheet
¢ \Water circulates through them

¢ Because off the ridged nature; off the
Sheet It tends) to rest on Beny.
PrOMINENCES) ed), KNEes) and tees
restlting in lecall skin damage

¢ Poor surface area contact therefore
Aot efficient




Overlay

¢ Problems with overshoot

¢ Struggles to cool Iff patient has an

underlying pyrexia

¢ [f struggling — blanket temp: plummets to

4 deg

¢ Condensing water on blanket to
and drips

¢ [here s an tpdated moedel WhRlE
Wikapsh —

9 PODIS

1 USES

9 WeERaVE prowlems) SOUIFCING ComPOnNERts

fior the old medel




Surface pads — adhere to skin

¢ Expensive disposables (as with alll)

¢ Can be wiped ¢
¢ Problem with a

own when soiled

skin trauma?

pplication I there Is

¢» Good temperature; control.

¥ [EasV application’ o skin' pads.

% 4056 body! SUraCe areal COVEraEe
o Elfficient and nereVershooLt







All systems are probably
hard te control te any. fine
poInt

Choesing the least
troublesome s key!




Intravascular cooling

¢ Most reliable method

» May need a second line for certain
drugs?

¢ Risks associated with line; changes

¢ LLine may: be left in afiter therapy: and
USed as al reguiar centraltline

o liriple lumen
o SUbclavian and femoral




Intravascular Cooling




Financial aspects

¢ Wraps etc average at £200 each
& Should be disposable

» Beware — advances in machinery: mean
your model may: become obsoelete

¢ Unable te source compoenents s
dispesables

¢ Intraveascular dispesables;arotnd £600r BUl
M2V, Wokk out the cheaper option as selled
Wiaps arerchicanged




A rep Is not just for Xmas — friend
for life

¢ [lraining for staff

¢ Literature & research miaterials

o Can link you in with others using the system
¢ Help you share information & protocols

¢ Road test the system theroughly before
committing tor purchase

¢ ook at as many models; as; possiblie

¢ Speak te ICUs usingl the system fior an unbiased
appraisal

¢ Make sure voeu know the levelreff technical
ﬁupgort vou wWillSget once meney Nasiclanged
an@s




Therapeutic hypothermia

¢ Hazardous

¢ Needs strict control

Highly trained staff

R[Sk off secondary problems

Level ITT evidence; in head: injury,
(Outcome) Level I evidence for ICP control

¢ \Work intensive
¥ EXPERSIVE




Any Questions?

Helen Jones

Senior sister, ICUNhe Walton Centre for
Neurelogy: & Netrosurgery.
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