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Introduction

The use of phototherapy is commen in many i not
all Necnatal intensiva Care Units and this mathod of
treatment is reviewad here fallowing efficiency tasts an
a considerabie number of phatotharapy units in hos-
pital NICUs in London, tha South East, Midlands ang
Narth of England.

A significant gmount of phototherapy squipMen
usad for the traatmant of nesnates with hyperbifirubi-
naemia produces a low tevel of usefui therapy becausa
the light sources ars inaffective. As a consegquencetha
treatment time is axtended or the excess hilirubin level
is not raduced.

Phototherapy aquiprment

Most phototherapy equipment comprises a metai
stand to which is fitted a Jight housing, This housing
usually containg an array of fluorescant ibes which
producs exher a biue or white light output. or a com-
bination of biue and whita light. which is directed anto
tha necnate in the incubatcr or cot.

The function of this type of phototherapy fight
sourcs is 1o provide an cUIpW over a range of wave-
langths with peaks of iradiance (light density} at those
waveigngths most suitable for the traatment of Jaun-
dica. The different types of tubas fittad to phototherapy

“units axhibit characteristics during their gperationat life

which depend on the chemical pha: ahars used.

Light with a strang biue content is aisa producsd
from phototherapy equipment fited with a fitered
quarnz halogen light sourea. This - emit a refatively
high level of therapeytic cutput compared with the
light amissions proguced by combinations of flugras-
cent tubes.

Soma radiant warmers used for intensive care of
neonates ara alsc provided with photothaerapy light
artachments having other types of quartz haiogen light
sources. The useful therapeutic light that these pro-
duce depends on the type of light sourcs and the
matheds used for filtering unwanted radiations.

Ancther type of phototherapy light sourcs pro-
duces a biue/graen cold light from an iliuminated pad
positioned under the neonata. Tha intansity of the tight
output can be varied Dy the user.

Inettective phototharapy

It is a mistake to assume that just becayse a
phototherapy unit is ernitting fuorescent lignt when it
is switchad an, it is nacassarily providing traatment for
the jaundicea patient, Oniy tubes with 3 shart service
life provide usefui therapettic output, oid tbes defi-
nitely do not.

A visual clue o howiong & tibae has been in service
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may be abtained by nating whether ofnct thera is a
darkening of the tube ends By ringd of degraded
phosphar. if thera is. it indicatas very ot tubes witica
ceasad providing a usefui therapautic utnut a lsng

ones as soon as the effective output d dciines {which
is some time befare visual degredationyis cbsarved).
This may be the responsibility of aitt, N¢ rizaith

sponsible for maintaining siectromedida
They shouid hava the capability, by the
priata instrumentadon. to measure the
the light output from the phototherapy
to raplaca the tubes or halogan light
ones i the usefut phototherapy o
rerhaps twao thirds of its original vaiua.

in some casgs, sven new sets of fudrescant tubes
producs a refatively iow biue light authbut] ranging from.
.30 = 0.45 milliwatts per squarg centimeater
{mwW/em®). This is not a vary effective the
and as a rasult the neonates’ jaundiced gendition may
not change as gquickly as expactad. The minimum
course of action in such cases is to repigca haif of the
tubes with the blye tubes specifically deggned to have

equipmant.
use of appro-
Jua contant o
aruipmant and
Rirces for new
§ has fallen o

a high therapeutic output.

'f thare aré na maintenancs arrangaments for the
phototherapy equipment and NICU staffffo not intend
10 usa measuramant instrymeantation (58 later), they
may wish o consider keeping a record of the hours

aach tuba is Used. After being in service fgr about 130Q
hours the tubes shouid be repiaced andja new racorg
of operational hours started. = i

Ganeral use

Qifferant NiCUs usa-<diffarent combi
rescamt tube in their phototharapy unit
tube used in order of popuiarity are:

a. biue tubes.
b. daylight (white tubes)
¢. haif Hue and half dayiight tubes.

The most affective treatment is from biua tubes
although some nurses in NiCUs do nelike working
near the intensa Siua colour and visualjinspecton of
the patient is more difficuit. White wteq are cheaper
to purchase but generaily provide a signficanty lower
therapautic output,

A diferent type of biue Aucrescent tupe is used for
phototherapy in some Eyrapean hospitags but it is not
avaftabie yet to tha NHS, its performands appears 10
be high and investigations are continging. Funher

tlons of flya.
the types of
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' Tachnical aspects

The level of affective light cutput fram a phatother-
apy unit can be measurad By an instrument called a
radiometar. This is a calibrated indicalor couplad ta a
special light detectar and filter. The bitie light emitted
by the phatotherapy under tast is datectad and the
power dansity is indicated by the instrument. It is
usuaily expressed in milliwarts par square cantimetar
(mW/em )

The measuremaentis kased on a catibratsed averags
of wavelengths avar the biue light ranga considarad
the most suitable for the treatment of hyperhititubi-
naemia.

A level of irradiance of 1.0 mW/em® or above can
he considared suitable for treating the more sericus
cages Of hypergilirubinaemia, rradianca levels be-
twaen 0.45 and 1.0 mW/em? can be considerad suit-
able for iess savera cases. Such Measurements have
cleartyto be mada at a distanca from the phototherapy
aquipment equivalent tq the usyual patient distanca.

The reguits of tasts the Department made of the
Quiput of some phototherapy aquipment in NICUs
which ware fifted with flugrascent tubes of unknown
sgrvice [ife gave |rrad1anca measuremants batween
0.09 and 0.25 mwW/em?®, which wera vary low. This
comtrasts with the outputs from scme phototherapy
units using quartz halogen light sourcss wh:ch can
produca outputs of hetwean 1 and 3 mWiem> at the
narmal patiant distance,

NICU staff may wish ¢ consider acquiring a suit-
able measuring instrument for photatherapy, but prior
advica on the type and use of such instrumentation
shoulg ne sought from the focal hospital physics da-
partmant cr the Cepartrment of Heaith at the address
given at the end of this section.

Application of photatherapy

it is & faatura of photatherdpy that the eifactive
therapeytic Quipyt diracted at the patient varies as the
inverse squara of the distance. in other words the
further the phototherapy unit is from the patient the
less will. bg the photatherapy received.

In mast cases, when phototherapy equipment is
positioned over the canopias of baty incubators, the
distance betwesn the light sourcy and the patient in
the incubator is pradictable. but whan pholotherapy is
used over cots the distanca can vary ‘rom cot to ¢ot
and this can arfect the level of treatment receivad by
the patient aven from afficient phototherapy aguip-
mert.

The pasitigning of several items of inefficient
phototherapy aquipment dround the sides of incuba-
tor canopies is most likely to be less effective than the
use of a single zam of photatherapy equipment pro-
ducing a high autput which is positionsd over the top
of the inctbator canapy.
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Radlant warmers used for imens{e care can, . #
dosired, be provided with photaothefioy and these
usually have haicgen light scurces. Thi ottput from a
Number of these itams of phototherdpy equipment
warg measyred Using a rasearch ragipmeter, the dg.
tactor of which was positionsd 100jm 3bove the
Cantrg of the intagrated warmsr maitrdss. The resuits
indicatad a range of Qutpurs varying}fram batween
0.35 and 0.49 mwW/cm?.

Neonatal aye protection

It is of course essential to caver i syes of neg-
raies receiving phototherapy and thede are diffarent
ways of doing this. The probiem with §ye covering iz
that it does nat aiways stayin position of the necnata's
face because of mobiity or restigssripss. Commer-
cially available eyapad material. whenforractly posi-
tioned, is sffective and transmission of inwanted light
i3 preventad. Lint and gauze oye pads fnade Iocally in
the NICU, however, seem to allcw somp transmission
of phototherapy light through the majerial irom the
mare pawarful phototharapy units,

Tha use of camplete headboxe& ang headbox

that' this matarial blocks (he transmiss
tlue fight wavelengths.

The added bonus of Amber 300 4

headbox shield is n;::t as good as too Mich unwanted
light passes through the ends and secorkily it is easily
maved aut of pesition by the patient.

Use of phototherapy in the home

Hame phototherapy ia sometimes U
ren suffering from Criglar Najjar Syndsme (a UOP
glucuromyl transfarase daeficiency in i\ liver), The
pattent may need constant phctotherap farupto 13
hotirs 3 day depending upan the severityjof the ilness.
in one particular case investigated Dy thg Departnent
the tregtmant was from an array of 8 four-foot long biua
Auarescent tubes positioned ovar an adapted cot, The
intense biue cutput from these hgms produced an
irraciance of about 1.10 mwW/em? and this level was
affactive in keening tha child's bilinubin dhwn. A shest
of Amber 300 Perspex was later positichad over tha
haad and of the cot which pravided prot
patient's ayes rather than tha inconvenie

ad for chilg-

It was very important for the therapautic 'avel of the
biue light source (o be maimtainad and (3e irradlance
13
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- ‘matry, If the effective cuIpLE of thig photctharapy de-

clined, the child's ceondition detariorated rapidly,
especially during the wintar months.

The success thereface of this expensiva photother-
apy treatment relied on the dadication cf the chid's
family and on active assistance from the local hespital.

Coanclusion

In establishing more effegtive phototherany within
the NICU it is necaessary to:

1. Asseds the condition of the flugrescent tubes
used in the phototherapy equipment aither Dy obser-
vation ar praferably by measuring the effective output,

2. Make arrangemants for routine pariodic chacks
of the parformanca of the photatherapy units.

3. Nota that the effectiveness of phototherapy
varies as a square of the distance Detween the fight
soures and the pattent.

4. Use afficient shototherapy equipment 1o avoid
wasting time and expanse.

B4 h oo
3. Remamber that chotatharapy squipfrantis slge. © 5.
ntained ag -

tomedical squipment and needs to be
such. it is not justa sourcs of visual iumpation to ng
maintained Dy hospital departments responsibie for
the servica of genaral lighting. -

Reforencas:

Modi: A Guida to Phatotherapy for Naghatal Hypar-
bilirubingemia.

Marshail / Masaly: Protective Light Shleids for Na-
onatal Phototherapy. _ '

Enquiries regarding this articie shduid be ad-
dressed to: o

Mr 3 Bishop

Cepartmant of Heaith :
Meadical Davicas Diractorata
Room 607

t4 Ruyssalt Square

London WC18 5ER

(Tai: 071 838 68811 Ext 3103)
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