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il umothoraces, changes 1n heart rate, and
- ~J’»

L
1ncrea$és%u% biOOd pressure and 1ntraoran1al pressure

L

/J,!‘ . s

Instilla %&wb? nonwal saline 1nto the tracheal tube during

‘/ . 1
Yoo ". : \f A_,r'%‘ 4\ f\&,?,li? '. i -J' g
o the sécg’ Bang’ g’ _é&@retﬁto facilitaﬂe liquifying of
L TR ?dm o T . :
y~, secret} '“ét ‘a common practice in neonatal intensive ‘care

fis Little information known regarding the(i

yhiéxg%uﬁy was to examine the effects of normal

LR

Y.
It is hypothesized that infants undergoing indtillation

',with trac“eal sucti‘kﬁn

¢

will have greaterﬁgl\ctuations in

<

Y

,«,v~:~ their physiglogical pafalvﬁ

tracheal suctioning alone.

//“" /

\

A completely counterbalanced
"} factorial within subjects design was used for - this study to

L : ’n . .r'
0 -, »~"\

) compare two treatment 1evels (instillations,‘no R

:instillations) and 13 time periods in 9 Phasevn-{h'j"":
‘ convenience sample of 25 kaubated, néonates with
ﬂrespiratory diatress were ran@pmly assigned to two orders

_‘;- L

e R VAREREEY s

.

sa11ne 1nst111ations on neonates wi;h,rgsgiratory distress.,

ers than tipse undergoing’ “dchgg

Wﬁ.ﬁlffgbt<veness of instillations-on neqpates.‘ fhe"jv"



g B

P . A -

.f'ptesentation of treatment conditions._ Half of 9he }A.l*-7fa

'\

J The other h.if of the infants

eceived the reverse order: of'conditions., The treatmpnt
Y. ,

L€ nditions were separated by a period of two tp fout hours,

d pending on the.infant' regular schedule. Data were J.-~

e llected:on°' heart rate, blood pressure, intracranial

N

,pressure and blood oxygenation. The tests of hypotheses _'Z;f.

“éconSidered rmportant ‘in- determining the effect of saline
';instillations were the test of the main effect of treatment

LA .gand especially the interaction of treatment and time
RN __ R

.nically 51qpificant effects on the physiological

parameters studied. Thus, the infants tolerated saline

~

1?st111ationslof between 0- 25 and 0(5 cc without apparent
‘7'adverse effects ' The analySis of changes in physiological
' Q paramet\ers over time without regard for treatme.nt S
' c0ndituon, indicatad significant variations in.heart rate h
"and blood pressure over’ time These fluctuations were l !-%*'
attributed to agitation arising from the tTacheal
suctioning procedure The implications of these findings

Ty o . S

on future research and for nursing were discussed.v

AR o y - o . . ) . .
S oo . L . . [ ’ s
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' technological procedures One of these 18 the o

Infant Responses to.Sa11ne Instlllations

4 v . R

Over the past 25 years, knowledge has expanded greatly

‘«ln neonatology and has 1ed to a reflnement of health care

del1very. As a resﬁlt the mortality rate among premature .
'1n£ants has decreased significantly ' The'lnSrease in R

knowledge has also led to the development of many

/:l . : ) P
’establlshment and ma1ntenance of the artif1c1a1 airway for

-‘Ventllatlon purposes ; A recent review of endotracheal

’ -

_5gsuct10n1ng llterature (Appendlx A),’revealed that tracheal

e

. suctlonlng of the ill neonate is not a benign procedure
Instillatlon of normal saline prior to tracheal suctioning

has commonly been thought to be necessary to ass1st in"

- \llqulfylng and fac111tat1ng remayal of secretions from the

i 1nst111at10ns have on the neonate with respiratory

-

5:vtracheobronch1%1 tree The present study will focus on the

phy 1ologdcal effects that intratracheal normal sallne

e

1) S :

dlstresst ’f*;

o .0:

Tracheal suctlonlng is a nursing procedure that 151: T
(- o

"con51dered necessary in carlng for the lntubated infant.'

I

The p051t1ve effect of tracheal suctioning is that it e

enhances removal of airway secretions } In this way,'

| suctioning hélps to prevent alrway obstructlon and

‘ facilitate gas exchange.’ Unfortunately, several negative;

effects‘rf tracheal suctioning of the neonate have been

-
e

documentedl These include hypoxemia and pneumothoraces,



vchanges in.heart rate and blood pressure, and increaSes in "
_-{1ntracran1a1 pressure 7_,n-_,gt‘“ i71;.§
Lthpoxemia; a’ decrease.of okygen'tenSion innthe'blood
' is one of the most commqn\negative effects encountered
"during tracheal suctioning\}sunnlngham, Baun, & Nelson,- o
'.1984 Peters, 1983, iasfs’z Merritt 1980)-° Throughout the,s
tracheal suctioning procedure there are many potential
contributors to the development of hypoxemla : Removal of

the 1nfant from the ventilator and hence hlS oxygen source' s
'dfor suctioning will, in itself vcontribute to hypoxemia &
(Cabal et al., 1979 casséni}f1984, Norris, Campbell
».Br~nkert 1982°'Peters, 1983; Zmora & Merritt, 1980)
*Another potential co;%ributor to hypoxemia is development 1
;of areas of atelecta51s within the lungs (Brandstater &
'Muallem, 1?69)3 Ateléctas1s may lead to 1ntrapulmonary o
' right to left Shunting,‘a condition,which occurs in' areas jj”-”'
of thé~1ﬁng that-aredhot‘ventilated‘but.have~blood-flouj
‘j This results in blood returning to the systemic circulatlon

'without being oxygenated Factors related to the f :?ﬁ_f';.
'procedure, such as the duration of*applied suction and .

'suction pressure may also affect the degree of hypoxemla
‘3T(Fox, Schwaqtz, & Shaffer, 1978, Simbruner et al., 1981

‘E‘
Thibeault & Gregory, 1979 Young,-1984). Severity of

'a;disease (Cunningham et al.,_l984' Simbruner et al 1»81)'H
’pand handling of the infant during suctioning (Murdoch &

iDarlow, 1984, Norrisyet«alr,v1982,-Tomney, 1980) may also'”
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vfcontr1bute to hypoxemla..

A second general negatlve effect of tracheal

.suct1oning is that the procedure may result in

t

) card;ovaecular changes. There‘may be a decrease‘in'heart :'

rete“(CeBal et alv,“i97§;'0abei, Siass& alanco, Plajstek
_& Hodgman, 1984 -Cunnlngham et alr, 1984, Fanconi & Duc,:
,1987 Slmbruner et al. 1981 Zmorae& Merritt, 1980),‘v o
50f§;1mes leadﬁng to bradycard;a (heart rate less than 100.
Idbeats.per mrnute)s A decrease 1n heart rate may be the N
{Jresult of vagal stlmulatlon and . initiation of the cough
reflex.' ‘Both of these reaotions cause a decrease in
ard1aékoutput Tracheal suctlonlng may also result in %u}]‘
’ 1eplsodes of tachycard1a durdng suctloning (Peters, 1983)
'f”due to sympathetlc nervous system stimulation which 11ke1y -
?Iis the result of the 1nfant struggling during the S :
;procedure | -."*'gd . »-fﬁ,'ﬂ_t¥ r“i ] v |

v, . L Y

Another consequencelof suctloning is an 1ncrease in_f

ﬂblood pressure (Fancon1 & Duc, 1987' Perlman & Volpe, 1983,',f‘”

seters, 1983- 31mbruner et,al., 1981) This effect may be

._ due to’ hypoxemia (Perlman &LVolpe, 1983) and to infant

'f.;struggling - Associated wlth 1ncreases in blood pressure 15

nl

a rise 1n intracranlal pressure (Fanconi & Dug? 1987,. ;‘”'

‘Perlman”t Volpe, 1983, ‘Peters, 1983). The 1ngreases in ;7

4"intracrania1 presSure and biood pgassure may play a role 1niq':
»the pathogenesis of 1ntravent cular hemorrhage in the |

'hpreterm infant (Perlman & Volpe, 1983, Peters, 1983) ,; S
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Handling of the infant is necessary throughout the

-

rsuctioning procedure but 1nfants do not tolerate handling

E well, as indicated by 51gnificant drops in transcutaneous :_f}~

noxygen partial pressure tension (TcPOZL readings (Danford
-'Miske, Headley, & Nelson, 1983 Dangman, Hegyi Hiatt, ‘
‘:Indyk w&'James, 1976' Long, Philip, & Lucey, 1980, Murdoch |
g Darlow, 1984; Noriys et al. 1982 Tomney, 1980)> o
Handling may also re t.in the 1n£ant struggllng which
!leads to 1ncreases 1in§2art rate, blood pressure and’
1ntracran1al pressure (Peters, 1983) Handling of’the
infant throughout the suctioning procedure may,be
respbn51ble for some of the detrimental effects of
suctionlng reported in the literature
As prev1ously mentioned factors w1th1n the
suctloning protocol may affect the infant s phy51olog1ca1'
,responses to the procedure In addition, pneumothoracesijf
'lresulting from perforation of the lung by the suction
”cathetEr havé been reportedrgAnderson & Chandra, 1976

G
Vaughan, Menke, & Giacoia, 1978) Endotracheal suctioning

‘may also predispose infants to infe:tion (Storm, 1980),
.'despite aseptic techniqqg. | R ~

Suctioning protocols differ w1de1y as is eV}dent from

those used in research and recommended in textbooks

".(Appendix B). Areas of difference»include° duration~of‘f
";;applied suction, suction pressure ‘and strategies to prevent

hypoxemia. The‘ duration of applied suction corresponds to N

7 .l,.



~

-~

',Pildes, 1980

) infants

Both duration of applied suction and suction presSure will

; affect the amount of ?lveolar gases suctioned out of the

lungs (Rux & Powaser,_1979) and contribute to atelectasis

(Brandstater & Muallem, 1969) Both of these £actors may

Gecrease the lnfant's arterial PO2. The longer the suction o

Jt.

: 1s app11ed and the higher the suction pressure, the more;

the 11ke11n d of hypoxemia ‘In. order to overcome the .

: IR
e T (R

negatlve effects of suctioning, var1ous protocols have .
- » . e )
employed the use of preoxygenation (Barnes, Asonye,f &

V1dyasagar,'i981 Cabal et al,. L979, Cabal et al ’ 1984,
Cunningham et al 1984), hyperxnflatlons (volume) ‘:lyi
(Bxandstater & Mpallem, 1969) and hyperventilation (rate)
(Cabal et a1 ( 1979 Fox et al 1978 Raval Mora, Yeh,»

;y2@§ra & Merritt, 1980)’

ment of physiological parameters are often

Hea't rate and blood pressure are indicators of

:_circula ory system functioning‘, The circulatbry system

plays v1ta1 role 1n phy81ologica1 homeostasis as it

trans orts food, oxygen and other essential components to

Ao bt L S, .

'[ the t1me the 1nfant lS disconnected from the Q;ygen sourceliw

R

e —
WL T

e

Measur
empl clinical research, since they provide reliabie
informa ~of ﬂhe patient's physical state.. Heart rate,y 2
lploodipres'fre; TcPOZ, and transcutaneous ox{gen saturétion
(Tcsabﬁlu‘ Y also be used rodtinely for monitoring ill
in the neonatal intensive care unit.;" '*f

fhe cells.‘\The heart is responsigle for pumping suifici nt t:ﬁ
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.

"rate

t

A}

'~

&

f,“ggvage tube, may cause bradyaardia 't -‘? o r:

i

-

: -amounts of blood to meet the requirements “of. cellulaf

N

-metabolism Blood circulates in the body because pf the

o . ’ 2\ .
: existence of a bloud pressure gradient between arterial and :

. venous areaé,dg the circulatory system (Anthony & Kolthoff

1971) . Blood pressure is thermined by arterial blood
volume, cardiac output and peripheral resistance. 4

Cardiac output the amount of blood-pumped out of the

left ventricle each m1nute, depends ‘on heart rate and the S

amount of bIood pumped with eaéh contraction (stroke-

volume) The prematuse infant cannot adjust strohe\Volﬁme o

<

¢
.as well as adults can, due to immaturity of'sympathetic

thavinfant 1ncreases cardiac output by 1ncrea51ng heart

. o .
N . . . ; _-- v

\ The heart 1s controlled by both sympathetic and

1

parasympatheticiinnervation : Sympathetic (accelerator

nErves) increase heart rate, whereas parasympathetic

' (inhibitory nerves) decrease heart rate Both systems

' . »

respond to chemoreceptor and baroreceptor reflexes whish

are designed to maintain circulatory oxygen pressure -and N

e

perfusion pressure (Smith & Nelson, 1976) -Stimulation of .

chemoreceptors by hypoxemia and baroreceptors by a decrease

o

in blood pressure, may lead to tachycardia.' On the other 3

)
hand direct paraéympathetié&stimulation through the vagus

' 'nerve,vby oral or endotracheal suctioning or insertion of a

e

v A ~ . . L .
o - v . '< . P - )
< L - e

PR ST s ~

1nnervat10n (Teitel, Heymann, & Liebman, 1986) : Therefore, R

. -
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The majority of neonaéal problems stem fromA--

p

respiratory distress, so
‘\4

onitoring blood oxygenation is

"lessentlal in caring for th se infants. Arterial blood

3

ethod of assessing oxygenation ‘;

3

’.‘gases are the most reliable

ect arterial P02 measurement: Unfortunately, blood
sam ling)ls 1nterm1ttent and does not allow for continuous
_monit ring of oxygenation Additionally, infants do not |
'always h‘Ve an arter1a1 catheter insitu to provide access ,-
‘»for repeated arterxal blood gases.'ITranscutaneous oxygen

j‘partlal pressure monitoring became a routine proeedure in‘ v

“fneonatal intensive care units since its deveIopment in the

R e -

early 1970 s The advantage of thlS form of continuous
umonitdrlng is that- 1t is‘possible to detect any changes in
,.the infant's oxygenat1on within seconds It also makes itfa
'p0551ble to adjust more exactly, oxygen s&bply and other_f,
znforms of tperapy (Finér & Stewart 1980) When applied e
»_lcorrectly, Tcpoz monitors have shown high correlation rrv
.;1coeff1cients W1th Pa02, suggesting that this method yields
.'_greliable measures of oxygenation.; Correlation cqefficients
“fhave consistently ranged between 0 GS}iPollitzer, Morgan,‘tihv}u
'.Reynolds, Soutter, & Parker, 1979) and pc98 (Peabody, s s
ff_ﬂJWillis, Gregory, Tooley, & Lucey, 1978) over a wide range“-af'
of infants with different diagnoses.,:jfﬁ_ffiwﬂ |
The use of pulse oximetry to measure arterial.oxygen
'saturation is relatively new to neonatology Pulse‘uj

- R - .
’foximetry is a noninvasive, transcutaneous method £oz RN



. ety

- a ‘sensor on an extremity Correlatloh coefficients o

monitoring arterial oxygen saturation and pulse rate using A

\;

~

- »comparing arterial oxygen saturation and TcSa02 range from,g[

‘0—89 (ﬁnderson, Claflin, & Hall 1985) to 0 95 (FanCOni

fDoherty, Edm} _s; Barker, & Bohn 1985)

Monitoring intracranial pressure during tracheal
b

’ .
suctioning will assess the 1nfant's 1ntracranial pressure uj

7response to the procedure, Elevated 1ntracran1a1 pressure'

;;has been reported in preterm 1n£ants on the second day of
‘life and may be related to hypoxla (Donn & Phillp, 197;)

'~:It is possible that increases in intracranial preSSure may
"play_a;part in-caUSing intraventricular hemorrhages in»"
N bretern infants The etiology of - intraventricular ,H
lu'hemorrhage has not been fully eluCidated but is strongly |
"associated wﬁ%h events causing hypOxemia, such as

”respiratory distress and asphyxla and 51nce suctioning v o

' causes hypoxemia 1t is 90551b1e that the procedure could
RN

‘cause, increased intracranial presSUre . Intraventricular .

‘phemorrhage, a common problem in preterm infants, may lead

to death (Milhorat 1981) Traditionally, clinicians T

discerned gross chanQes 1n 1ntracrania1 pressure by
_observing tension‘in- e anteriorigggtanel However,'
- ariation in the. size d fu11ness of the fontanel makes '

'accurate prediction of intxacranial pressure difficult with

»

X - P
.this method (Philip:_ 979)n MOre accurate but invasive ?p_

o

' methods of measuxing intrag;anial pnessure (such as

[ » v
A . . co. . , [ “ . N 4




”v'percent inspired oxygen 1evels change (Gilbert, et al.

cerebral spinal fluid’pressurei are not indicated for,
:4prqutine clinical management of ill infants Qecause the
“infant 1s often unstable and does not generally tolerate
) the 1umbar puncture.' An- accurate but noninvasive method
_iuses a fiberoptic sensor “on the anterior fonianel (Ladd
C'Research Industries;‘Burli¥gton, Va ) This method has
”,:yielded a correlation coefficient between cerebral spinal
;‘fluid pressure and anterior fontanel pressure of 0 95

(Vidyasagar & Raju, 1977) -\V”v'

The arterial Alveolar oxygen partial pressure ratio f

'if(a/APOZL‘is a reliable indicatbr of gas exchange.'e he ; @

Alveolar—arterial oxygen partial pnessure difference - # -
(A-aDOZ) is a}so widely used as an. index of gas excha

but has the disadvantage of changirﬁ as percent

:»‘Kuppinger, & Thomas,‘1979) V In normal lungs ?n»ﬁu ena

relatively stable. The relative stability" f a/APo2 with '
: changing percent inspired oxygen makes it more useful than.f

_A-aDOZ when comparing gas exchange in the s‘hm peti.ntﬁls
=} '_)_

v

'1979) | ‘_h i:f"-‘ihvdzf-[!:hff't,ffiff5h*h

i

3 In summary, tracheal suctioning is associated with

several negative effects, There are interrelated factors
\ _

O A dalnanst SO y. - s . [ b : L S



"which may affect the infant's response to tracheal ~
.suctioning ‘-_ ,' N _ | - ‘ S
'Oneafactor, overlooked 1n the literature; which may
!influence the neonate 'S responses to endotracheal suction »>
1is the common practice of instilling saline during/the
**v_" suction procedure That 1nstillations are’ a routine }
l.practice 1n many neonatal intensive care units is supported o
hmby the fact that the majority of neonatal researchers who
" examlned tracheal suctioning 1ncorporated 1nst111ations
into their“suctioning procedu;eu(Barnes et al 198l; ,
",fBrandstater'& Muallem, 1969' Cabal et al., 1979; Cabalaet.fA
él 1984 Fanconi'&bDuc,.l987,_gox‘et,al;,,l;7§fcgerlman &s ‘.
" “"Volpe,‘1983 Peters, 1983-’ Si.mbruner' et al., 1981; Zmora 5 .
iMerritt ‘1380% Instillations are thought to aid in thevu
-thinn1ng and subsequent removal of secretlons Although
1nstillations are commonly performed, a review of the'
'literature failed to reveal ev1dence of the effectivenessr
. or effects of ‘this procedure on neonates | It may be - that
'§‘:p routine instillations are not nece$sary in order to o
\ -

-

‘ maiptain a patent airway or that‘instillations exacerbate

the 1nfant's temporary negative physxological responses to
: ftracheal suctioning It is also possibf“dthat the irritant
oo effect of normal'é?line on the tracheobronchial mucosa may
increase secretions.:' o |

The present 1nvestigation will examine the

'physiologfcal effects of normal saline instillations on
. . . . N

I



,neonates with respirato : :

ry. d&stress It is hypothesized

5Lthat 1nfants underg01ng saline instillation with trachéal

: suctioning alone More specific hypotheses will be

'suctlonlng Wlll have greater fluctuations in their

"physiological parameters than those undergoing tracheal g"‘

‘ ,presented once: the procedure has been described

il

‘Subjects

Hethods

Based on power analeis;“a sample-size of‘25 to 40

,1n£ants was required, assuming medlum to. small effect

sizes.. Infants in the neonatal intensive care.unit meeting

P

-the selectlon requirements and whose parent/s consented to
-the 1nfant be1ng 1nc1hded in the study were chosen for the

: \
_:samp1ET-GfiteLia_iorwse%eet+on.1nc1uded.

/

a flﬁ'hav1ng resplratory distress, , :;- ' d ; T- e

-

f-sheet is 1écated in Appendix C.

2.Ahav1ng endotracheal intubation (oral or nasal), T

3. havxng an 1ndwelling arterial\catheteri; ;1 o

v UL

. not requiring sedation, R S ST

'»S. being. clinically stable: (stable blood pressure and

4unqhanged ventilator settingSl_anQ} ‘f

6. having experienced tracheal suctioning on at least

three prior occasions, with the last suctioning

uhaving taken. place up to 2 to 4 hours earlier._.;

e

oA sample of the consent fprm and - parent information ‘ .

~,

.y
"
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' 'Apgaratus ;a_",faa o 'j e ;,t,;;‘

, Heart rate was measured ‘using a bedsxde monitor
v e

. (Hewlett Packard 78801A Neonatal Monitor, Waltham, Ma) and',

: adhesive pregelled neonatal cardiac electrodes.f Mean
B o

arterial pressure was measured using a transducer (Model .4-.

h)

327 I Hewlett Packard Waltham, MA) and a number four or

.vae umbilical artery catheter or radial artery catheter

Transcutaneous oxygen ten51on was measured u51ng a neonatal‘

-transoxode electrode (Novametrix Medrcal«Systems Inc.,
Wallingford CT ). Pulse oximetry*wasousedeto‘measure -
;._transcutaneous arterial oxygen saturation by ué@ of a
0

'“'Neirtoz monitor (Model N-100 Hayward Calif ).

rntracranial pressure was measured»by a fiberoptic sensor

,

(Model' 100047 Ladd Research Indﬁstries, Burlington, VtA) A.

tcontinuous read out of 1ntracran1a1 pg;ssure was displayed
B Y ~

on a bed51de monitor (Model M iOOO Ladd Research Ind

_ ﬁBurlington, Vt ). , The readings from the equipment were
e w5

”fﬂﬁe&orded by a 16 channel computer recording instrument (ASM '

'”“;_quisrtlon System, University of Alberta, Edmoqton,

j}Q&Aiiﬁrta) which was programmed to sample at a rate of 10

—

agimes per second . Arterial blood gases were measured usxng

a Corning 178 (Nedfield Mass ) analyzer The‘analyzer was-

auto calibrated every 30 minutes.

o



i;:'__" érocedure.h'. w‘ R ;i N.F,A.,l E » |
: 4 . Inrants 'meeting the -selection- c-riteria and vzhose_
| parents had given consent were assessed during twoffvff
treatment conditions. (1) tracheal sqctioning - no

1nst111at10n and (2) tracheal suctioning - with

%tiellation. Half of the 1nfants were rand%nly assigned L

receive "no 1nstillation" first followed by the
)"1nstillation" condition The other half of the infants
‘_received the reverse orde? of cghditions The‘tfeatment

; eparated by a period of two to four hours,

depending oR the 1nfant's regular schedule

In the neonatal 1nten51ve care unit, two people were
required to perform tracheal sudtioning. One nurse
1performed the suctioning, while another disconnected and

H'reattached the 1nfant to. the ventilator between suctioning o

’.
Ppasses. The study protocol (including suctioning

!

‘technique) was reviewed with nurses prior to the study
'?he protocol 1ncluded measurlng the suctlon catheterhgh_‘
- that the tib of ‘the catheter protruded one ceutimeter

,géYOHG the distal end of the endotracheal tube. -Suctioniiy

Vpressure was. set at 40 mm Hg if the infant was less than

‘_1500 grams or 60 mm Hg if the infant was greater than 1500

'grams."

- : . sl

' Approximately one hour before each data collection

-

‘.;»'period the investigator connected the monitors to the data“”'

-'acquisition system.fr The heart rate leads were checked and;.

-
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i

r

£

R

Kl

. changed if necessary inm order to obtain a clear pattern on j

N

bhe cardiac monitor. The blodd pressure traanucer vas

electronicallchalibrated at the level of the?infant'
L’

heart (internal calibratlon 1s done every 3 mqnths by a:

biomed1ca1 techn1c1an) The TcP02 elect ode Was heated to

S/

‘43, 5 c-- calibrated (to 0 and 144) and then applied to’ the .»7 a

i »u

E

'Jxapplied by tape t&heither the infant's hand or foot The»:

skin over the chest or abdomen If the infant was not *,"

1ntracran1a1 pressure monltortwas callbrated electronically

 p—

(to zero) and the probe was: attached to the 1n£ant's:7'

':anterior fontannel by a ﬁstockingette" bandage.; Lastly, a;j

time marker was connected to the acquisition system

/

The tWo treatment conditlons had in common the

. ; )
_ following sequence, baseline, preparation, suction phase I,

treatment suction phase II )~suct10n phase III, oral :
: suction, recovery phase I and recovery phase II. g@u

'vamediately prior to the 4 minute baseline phase a pre—5

'_ suction arteriaaﬁblood gas was drawn by the researcher.‘

(”

"v, \.}

- v

L]

This was analyzed within five minutes by a respiratory

tech.ologist Durxng the one- minute préparation phase at S

- ¥ .
- the end of the baseline phase, the vent%lator rate was

increased from maintenance requirements to a maximum of 60_"~ -

breaths per minute and percent inspired oxygen ‘was

A3

valready on a transcutaneous saturation monitor a sensor was

‘[_qu

¥

@ past experience with tracheal suctioning. These.increases v,

N . : . L
N . . . .

4 ) : ' . . E . -

Yo . . LR o ; -

G e FESEEE P T

-4®

increased to a maximum of 100% béth according to infant s{fﬁj*d



tftsecretions Follow1ng oral suctioning, the infant was

',were~the same for both treatmen§ conditions -ThévthreéT_v,

— : ‘

1dent1ca1 tracheal suctioning phases whlch—followed the lf"
.ibaseline phase consisted of removal of the infant from the""tt
eventilator, insertion of the catheter, removal of the'_' .

’ suction catheter from the tracheal tube with suction

'~app11ed and reattachment to the ventilator for a 15 second d,ff‘
i_ventllatxon period where the 1n£ant was given breaths by

Lot { g
the ventilator ‘at. the 1ncreas'd rate and oxygen After

“suction phase 1, the 1n£ant was disconnected from_ the’
E ventllator for 5 seconds and'a ministered a saline.
"instillation or nothing, as determined by the treatment

'condltlon After the second and th1rd suctlon phase, oral,ﬂ

nsuctioning was’ performed for 10 seconds to clear'

'j”'gallowed‘to settle and data collection continued for two 5

fh'minute recovery phases A post suction arterial blood gas

‘was taken by the researcher 20 minutes aftér the infant had'
‘settled and 1t Vas analyzed by the same respiratory ,
'_technologist Figure l illustrates the phases of both
conditions o 'd" t‘ 'ﬁ\ o - | B

| The two conditions diffear‘ed,'at the point of&he R
h;sequence following the first suctiongphase, ln the::va;:,
‘.treatment phase. During the control condition the infants-

,had a 5 seﬁipd interval where they were not connecte to j7'““'

‘the ventilator, followed by 15 seconds of ventilatIOn.,

' i’f“.‘-’gouring the instil’tion condition, lnfants were




o

(4]

i s

208 o

39861

208 oL [

o vegae
e

298 i

Mol .=G>¢w§ {

“c._l.\.

g

upe

. .kani,

-javea

%98 0}

1. 8]

o :
uopaey f.- 1l
- 1WA

.MOQ..m— :

n ‘U018
-uo{391

- 13U9A

298 ¢

- uie |

upe w

-A0OY

wol3ans

1940

i

S

F uopaang

4......-v \

- 11 voaons

SISVH d

Apas g 40 958U 40 SRNDIS

b v.-_._n._ ¥]

JUNES L

uo}3

- ‘piudaad

sujqaseg

uoj3eYjasu]

uo}3 103

jo43u0) -
“uop3enI AUl

oN

SNOIL1GNOD

-



. .
- aEee

'f-'\'.é-. |

:.., "-,'F,.'t" . . . . B : § : . . SR

;:.disconnected from the ventilator for 5 seconds and .79"'

'descrlbed for catheter 1nsert10n.. The_same nurses .f‘ adt

‘source remained constant Aﬂ‘?»

d phases of both conditions

BL A

__.‘-., e

administered a saline instillation into the tracheal tube

4

(0. 25 mls if they were 1ess than 1500 grams or 0 5 mls 1£

e they were greater than 1500 grams)f'followed by 15 seconds -
of ventilation.A Instillation was performed with a 3 ml

'-f‘syringe and a number five feeding catheter. The depth of

‘insertion of the feeding tube was the same. as previously

>

;fperformed both treatment conditions -The researcherhwas
"present to certlfy that the treatment protocol was adhered

:to and that monitors were calibrated and functioning

properly._ Tape recorded 1nstructions spec1fying procedure

},and time of each phase were played during each condition

o for all subJects Standardlzing the sequence ensured that

duratlon of suction and length of time away from the oxygen;ﬂfpig"

Heart rate, arterial blood pressure,_transcutaneous L

oxygen tensxon, transcutaneous;ogy@gn saturation and

intracranial pressure were recofde

Jcontinuously during allls
A(\’ . s .

A completely counterbalanced factorial within subjects7'¢: :
design waa.used to compare two treatment levels _ | »:
(instillations,‘no instillations) and 13 time pﬁ;ods m 9.
gyaseslkbaseline,,‘ngarattgn, suction phggeil, treatment,EGﬁ;p?;{
suction_phase II, suction phase III, oral suction, recoveryi. o

oL e e U e i Ll



SR

‘:*833 tvpﬂt.;vf_ii;p:;t..:t; inﬁftt‘,ipr : A,i-t‘ t:it“
-;phaseviﬁand“recovéryvphase:il)a .‘Aﬁml'" : ” |
v_ipotheses.':”ﬂ- - | -
Three hypotheses were formuiated o
1.'Receiv1ng a. sai}he 1pstillation w1th tracheal suctioning
‘.will ‘cause significant changes in heart rate,,blood
pressure, intracran1a1 pressure, TcPOZ, TcSa02 and
~a/AP02 compared to receiving tracheal suctioning alone
»(main effect of condition) | ’ i
2;‘There wlll be 51gn1f1cant changes 1n heart rate, bloodvh'
Apres;ure, 1ntracran1a1 pressure,,TcPO2 TcSaOZ and
'».a/APOZ over the 13 tlme periods (main effect of time)
23h5Theretw1illbev significant»changes'in heart rate,“blood .
b,lﬁpzeSSure, intracraniai presSure, Tcpoz; Tcsa02 at_orm
foliowing theftreatment.period_(interaction'effecf.of,h.k._
Ccondition by time). -~ . T

fResults

Sample Characterlstics" .i'..*i-

} Parents of 31 infants were’ approached‘to have- their
'tinfant participate in the study Consent was obtained for
'29 infants; Twénty seven infants were studied two were
Zliexcluded by data collection time because their arterial
gcatheters had been remdved lData from two of the infants
Jwere lost due to computer failure leaving a study sample
L size of 25.-. - :f i?nj f_’. ;_’hftv;

. Table 1 describes the infants' demographic

';;characteristics.' The 25 infants were comprised of one set 7
s . _ ,<

B
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' e._Demograph1c Characteristics of Inf nts

Variable ;*2« - Heén7"‘ SD . Minumum  Maximum .

B Gestational age (weeks) g32.5,"{3.8_' 37l‘25':;'1f,s40r{‘€f':

'e:Blrthweight*ﬁgrams) - 1879 ] r769* .Tf_SIO rf:'7§320

e

..study age- (hours) S 918 47.a4 . 18 198
_ Basellne ?xygen f‘ o P '_“_ . s;_v :* L R UL T
' required™(%) - . . 32,5 8.8 21~ . 55

.Peak Inspiratory - “;k  .3'»3f‘-;" fg;‘i' R
pressure (cmH20) L ';l9r3-, 2.5 ¢ - X6 .. 26 .

_Posﬁ&ivsiEnd Explratory RPN . B
Pressure’ (cmHZO) A © 3.8 <0.79. L 2.0 6

IMV Rate . R T S .

(breaths/minute) B 15.95.11.8 - . - 4 - - 55.

_ v0xygen Increasg From L s_. YIM.‘- e ' S e
- Baseline (%) Femooo e t14.28 0 6.9 0 o4 o ¢ 2900

-IMV Rate'Increase_rk_f.fﬁv’ R U AR ‘
*From Baseline (%) e 7140360 1.5 5w5g_; - 40.

‘Gender" S '&«*85"'- AR g T R
Male ~ . 14 (56%) . SRRERERIEE e
Female O ‘11*(45%)1 R
Diagnosis : ‘ Lo - R
Respiratory Dihﬁress Syndrome 17 (68%). .
: Pneumonia. = - , o4 (l6%)

, other Etiologies U4 (16%) ! -




» . . . Vo AT L o AU : Ty . . - 20

of triplets,‘one set of twins and 20 51ng1etons. Fourteenv ‘
';iv(56%) were male and ll (44%) were female;i Gesta&tonal ageS';‘
ranged from 25 to 40 weeks (mean 32 5 wks, SD 3 8 wks) and
bi}weights frym 510 to 3320 grams (mean 1879(gms, SD 769 gms)
- ;Seventeen (68%) of the infants studied Had respiratory ‘u
idistress syndrome,- Four (16%) were. suffening from -
pneumonia,and four (16%) from respiratory distress of
“;]Qarying etiologies. Of the latter infants' _one had a‘" _k;?l
'chylothorax w1th a chest tube 1n51tu, another had bilateral
: chest tubes and “two had pulmonary edema associated with 1’i_i;

The 1nfants were studied between 18'and 198 hours of
_Aage (mean 91 8: Hrs, SD 47 44 Hrs) Percent 1nspired oxygen o
.Lrequ1rements ranged from 21% to 55% (mean 32 5%, S5.D. \d";'afit;l
8,8%)1 The peak insplratory presgure ranged from 16 to 26 “.”
fcm;'of water'(mean 19 8, SD 2. 5) for the 21 infants '“3 ."ff'f_
,requiring assisted ventilation | Positive end*expiratory |
i'pressure ranged from 2, to 6 cm iof water (mean 3. 8

FIO 79) . The rate settings of the 21 infants requ}ring _; a

'yassisted ventilation, ranged from 4 to 55’breaths per

‘.vminute (mean 15. 95,~SD 11 8). During the two treatment

x”conditions oxygen settings were increased 4 to 29% from'
'baseline zequirements (mean 14 28 sD 5 9) and ventilator
'-rate increases ranged from 0 to 40 breaths per minute (mean ff\\\;

' 14.36, SD 7.5).



'-Effect of Saline Instillation

o 4":h;_i_-_j7;‘_g ) gii~l¥3,j:}” g

Due to the 1arge amount of information gathered data-”i

""were condensed to give several.measures (mean, maximum,<f’f'
. =y -

-

‘-minimum) for each of the six dependant variables and Tor'}'

.

each of the 13 time periods Thus, for each subject there

'H’Jere 234 bits of information (3x$x13) for each of two
o treatment conditions . s AR : »_;

Heart Rate i Factorial ana%ysis of variance (2x13)

- 14}_ .
revealed that the main effemt gf conditlon on heart rate'~?
' was not significant The 1nteract1en effect of candition't

,-;;\time was also not significant. However, the main effect

- of time was significant (Table 2 F 8. 27 df 12, 288, p

q01) Post hoc multiple comparisons (p-.05) ind!cated

that heart rate rose significantly between the baseline’;f;" d

flkphase and each of the following.' treatment phase, BN
-suctionin’ phase III, oral suctioning phase and ﬂxe
-recovery phase I.» Heart rate ‘was- significantly higher in
[sithe oral suctioning phase compared with each of the ;f
:following preparation phase, suction phase’l and recovery
®

fphase I.. It was also revealed that heart rate decreased

. significantly between the recovery phase I and recovery

.:phase II&?‘Table 3 co tains significant post hoc,%':;

v

‘comparisons/agds;/EEES degcribes mean heart rates £or each {'“'

’

. C.time p riod. . _ .
. Weight was thought to be a- potential covariate but the
”f;design ana statistical package employed in the atudy
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([Table 2 : i~f-,;_:

' na1x51s og Vazxance' Effect

.‘on Heart Rate -

:Condition  . 1

i{ C6ndition X Time' - 12

N

"

Degrees

_Source S : Freedom:

Error 24
s ,

° -

Time '_A“‘ : 12 

Error . S ?88ﬁ

" Error - . . 288

436.11

©722.35 -

777.05

83.80

62.26 ¢

:44.591

9;2f

S 1.39

©.168

TOTAL ~ © 25

T —
126.25 -
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3a Table 3.‘ - 1*»_”_»1 voooo .ulf’ff;:.’ . |

B (A . . 4“ ‘

ignificant Post Hoc Com mpa risons for the Effect of T;mg gn
5Heart Rate ¥ . .

\" . (.

—x

__Treatment II = IIT - * IV L Suction.. _41;.

3 * Baseline  9.15 ;79.83-'_8{§4~7116.5_ _ 165 10.66
' P@eparation . ... . . .10.26
Suction I = o s

o Vent 1 .  L - | ﬂ  -‘,' } . ‘ :v,:9117_

'Recvvery o 1.{_ S\ . 12.46. 8.62 ¢

, —— — ,
‘X afl post hoc comparlsons signi ant at p- 05 SRR T

. . . , 3 -
e o : .o

y R ST o 'ﬂ""’,i-, Vent Suction Vent oral Recovery R
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% mean (beats per %inute]

(SD) =a

—_ . <

-

PRy

L 24
Table 4
Hean Heart Rates for the Tlme Perlods * )
: No- 1nst111ation ”'Instiliation Overall -
Condition Condition Memn
_(n=25) n-(25) {n=50)
Baseline Phase 137.8 qﬁisa .4 138.1
- o (12.2) (11. Sﬁ J(ll 7)
S Preparation P5ase1‘ 140.5 - 144.2 7 142 3 35'
: : R (15.0). (14.0) (14.5)
Suction Phase I : “f*ﬁ'g‘.: -
suct1on perlod 1 *142.9 143.4 -143.2
: (14.8) S (15.4) . (14.9) ¢
~ vent perlod 1 . 143.1 '143.8" v . 143.4.
e C(13.3) (15.8) (1434)
Treathent'Phase R e
‘treatment period 144.9 - 1'49.5 ' 147.3
- SR (19.1) (19.4) (19.2) ..
vent period II 146.9 ' '148.9 147.9 (7L
. L ’ (16.7) C(18.4) (17.4) 7 -
Suctlon Phase II _ - _ , r .o E
suctlon perlod II;‘ :145.1 143.4 . 144.3
3 : (17.9) (19.8) (18.7)
. vent perlod;III 145.4° - 147.7 146:.6
. : © (15.5) - (16.9) . ,_.(16 1)
xshction Phase III i L R ‘“-A
suction period II2 145.5 147.8 7146.6. -
. o : (16.3) - (17.4) (16.7)
~vent period IV - 146.3 - B50.9. . 148.6
: R - (15.9) ©(16.0) ~ (15. 3)
. oral Suction Phase 150;7  ' 154.5 152.6
Recovery Phase'll 148 7 14 .8: - . 148.8
’ - T »:(12 5)"4f (32.7) - "(12.6)
’:Recqvéxy Phase II 'v’141.2 : 139.1 "140.1°
B S (12.6) (13. 8){ (13.2) .



) negated the use of covariate analyses Hence, weight was o .

treated as a third factor by recoding it into five.

categories (500 to 1180 grams, 1185 to 1650 grams, 1655 to ’;iv"

L.

b

'1885 grams, 1900 to 25%0 grams and 2600 to 3400 grams) for

-

_ffactoriar'analyses of variance (5x2x13) HoweVer, weight
nwas not found to be significantly ‘related to heart rate nor
to- 1nteract w1th condition or. time’ 'fifff"

Multiple regression was also used to determine if .

‘weight and diagnosis were- covariates when treatment phase e

heart rate was, the dependant varLable.: The amounb of

e

variance in heart rate that was accounted for by weight and

idiagnosis was . hot significant. A

Discriminant analysis was used to determine what

0 ,__ . \.

¥

/ variables would preé&ct%change in heart rate from suction -

ihhphase I to the treatment phase._ The change rn heart rate
| lallowed.ingants to be c§§Egorized in one of the three’ R
groups- drop in heart rate (n= 7), no change (n= 26) and

K increase in heart rate (n 17). Two analyses were carried

Tout; The first used the variables‘ weight, age»and

«diagnosis as: possible predictors and the secondaused the =

variables*v weight age ﬁiagnosis and treatment condition.'

: £y
-In both analyses the variables were not significant

predictors of whether the heart rate would increase, drop

lor remain the same.;"
. . - v / B B . . .
ﬁ When a comparison of heart rate change between

[

’fventilation period 1 and the treatment period waa done, it

.2.2 '



. S ' - Lt : » :_26

4;:. -

"wa><?oted that in the ‘no- instillation condition six infantS'“

"—"-h-—

'had greater than the 5 beats per minute decr se - 1n heart

R .
rate, 13 remained constant and 6 Had increases of greaterL .

_'than 5 beats per minute. During the instillation phase

only one 1nfant had a decrease in heart’ rate, 13 remained

constant and 11 had greater than the 5 beats per minute -

'} increases in heart rate (see Table 5 for ranges of heart

K}

rate). - L o i
: - . . ’ \

: Blood Pressure ' A 2x13 factoriaf analysxs of variance'

of blood pressure revealed no 51gn1ficant difference for o

the main éffett of condition nor the interaction oi

P

.',condition by time. The main effect of time was 51gnif1cant
(Table 6: ' F- 11. 71%f =12, 204; p <. 001). Post h0c multiple_

jcomparisons indicatd@ blood pressu€e rose significantly

C’I . .
after the baseline _phase for all other phases excluding the

~.

two recovery‘phases (Table 7). There were also significant

'differences bet een the preparation phase and every other Q)

'._period except for the ‘first suction period and the two

recovery phases. Significant differences were found-

between the ‘recovery period I and the third and fourth

vventilation periods. Recovery phase 11 blood pressure was

&

significantly lov,{er than alé other periods except the

pbaseline phase, preparation phase, first suctioning period
| and. recovery period 1. v Mean blo?d pressures for each tihw

"period can be found in Table 8._ As described with heart

~
rate, the covariate weight was recoded into five categories



'Table 5. T _,. ) ;7,,u

__?M1n1mum and Maximum Heart. Rates Recorded During Three Q.V :
" ... Phases. and Two_ Condxtions - o

Lo

‘Condition

- v
T ~

|, —Phases = .No-insti115tipn] _ iﬂ-%&nstillatibg :

“Ventilation ~ 120-170 : - - ¢ - 104~ 168. L
Period I R (mean 143 SD 13 3) . ".( \ 144 SD= 15_8)

o : . . : . ©
- Treatment =~ . - 93-179 EEE 97- 185
Period o (mean=145;5D=19.1) . ."(mean 150 SD 19 4);

N

Ventilation ~~  ° 120-182 .- . . . = 1lo08-182 .
Period II . - -(mean=147;sn;1j7ﬁ) " (mean=149;SD=18.4)

4
/

. - . .
. . PN e .-
N . .



"« Table .6, .

e
14

. Q'Analysis'of‘Vafiéncei3Efféét‘offTiQe'Périod5éhd Condition7 ;”
© . on Blood Pressure * - TR "

-

.Degrees of-3 w "~ Mean

- source ___ Freedom Squate  F . p - -

[

‘condition - 1. . 95,05 . 0.95 - .343

Error .. .~ S 17 ', _99,84;

Mime ‘. - . 12 .- 151,03 17071 <.001

.Err'_‘o.z'* o . 204 L ,,"8-'.'53' S

. Condition x;?imé;g' 12 . 4.69 - 0.79 ,._ﬁ555; ;;-

'
P

f.'E:#oili, : ,i;ZDQL‘”’ff L 5;90

TOTAL . -~ 450 . 365.04

'*hﬁiBYdué<td léck‘oﬁjdataffér.sbmé;éubjeCtsL f.}; : e

.-
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‘Baseline ?hése" . a2.9

-”Treathent Phase

l

Tible 8

Mean Blood Pressure for the Tlme Periods *'

P -

30

Cond1tlon s
(n= 18)_

No 1nstillat1on

Instillation
Condition -
- n=(18)

.Overall '

Mean
(n=361~

(9.9)
Preparation Phase = - 43.8°
T - (10.2)

':Suctioh.Phase.I

suction period I © - 45.9
o o 1 (10.8)
vent period I - : 47.2 -
el e T v - (9.86)

treatment period = 46.9
; period 1813,

- vent. period iI . 47.2

(9.4) -
Suction Phase IT ST
Suction perlod II - 47,5
S (9.2)
vent pe:1od_IIIo_ . 48.4
- ST (8.4) .

" .Suction Phase 11T . L
. suctlon period III 47.1

o (8.2) l
vent period IV : 48.3
(8.8) .

: OraifSuqtion Phase. . "47.6

(8.6)

- Recovery Phase I . _ 45.2

“(10. O)o-

o_}RecoVer Phase'ii"fvg _44.4

(10.8)

- L (9 .
az.
(9.
45,

" (10.

46
© (10

46.

(9
46.
(8

46Q

(8.

- 48.

110

7.
(9.

a1,
(8.

~417.

(9

43.

Rt

42
T

2
0)

3.
2)

2

0)

.8
1)

.5
.8)

3

3
7)
4
.2)

2

2)

.8

8)

L
.0)
8
.5) -
1

9) »f'

' 46,9
S (8.9) .

4200,
(9.4)

43.0

. (9.8)

45.5 -
(10:2)
47.0

©(9.8)

. 46.7
“(9.4)

46.7
(9.0)-

"48.4
(9.2) -

47.2 o
(8.6)

48,0

(8.7). . o

47.3 &
(8.7)

' 44.5

(9.1 <

43 2.
(10 2)

Lo hean"fmmHg]
- (sD)
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i“fOr further factorial analyses of variance (5x2x13) using

7a_vblood pressure.' No siqnificant differences for the main

'effects of condition and time,’nor the interaction of

condi son by time were. found :f]?;° Co ;_~g‘:;[ffa‘;a !v;i L

zgggg;' Factorial analysis of variance on TcP02vshouedv
t_.o significant difference for the main eff'ct of condition ;f/
‘;nor the interaction of condition by time 'ihere were | -
"51gn1f1cant differences for time (Table 9 RF 3 23, df 12, e
‘_i240}~p <u001) However, g;st hoc multipie'comparisons did

',not 1dentify significant differences among the time

vgds can be found ?'

~

periods Mean TcPOZ for the 13 time pe

,» .,

‘-ffin Table 10 The average arterial P02 at the beginning of

_the baseline phase was 62 88 mm Hg and the wcPOZ reading

was 51 5 mmHg, a difference of 11 mmHg .5t5 iigt-ehﬁ'p

The a/APO2 vam&

q

radient-

Alveolar arterial ox
. : Cawa o ,c

‘were calcuyated (Appendix D) from the ?our arterialubiood

gases taken from each subject (one pre suction*hnd'one~‘f'

. 'ul

- post suction for each treatment condition) The mean

RANRY S

'v,a/APOZ can be found in Table 11.. When paired t-tests were

'fi used to compare the pre and post—suction difference in

*a/APOZ scores for the two conditions, the findings uere not

3 4
.‘( . - o - SN T N
T SR AN T

significant i v S i o R RO
. ther Analxseg Pearson correlations betueen arteriai
iblood gas P02 and TcPOZ readings for the four biood gas '

| "times ranged between r= 41 and r=. 65 (p1.071 and 95.002)

.....

~(Tab1e:12) The correiations between ail calculated
o ‘ ‘ r‘

e e ‘\v‘*'v P R 4

" '

7f¥l'fffi
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‘on TngZ“Kd;f77f ;

Effect of

KRRRY

5y

.

4

‘giﬁg;Pefibd and Co

-

ndition:

J

Source

DeqtdeS'éi

© .. Freedom

2 Mean .

X
X

" condition
"~ Error
Time
Effor .
‘condition x Time -

-, Error

a1

‘.

20 L
240
12

240

o

'1014.02

95.10

29.47

20.28

- 130.23

Square

. 23.28

 TOTAL -

525

. 1312.38

*'n=21fddg7to”lack

of data for some subjects.

R

-



nable 10 &”ﬂ“é'”ﬁ"“ o
R S v
Mean TcPOZ for the Time eribds *

-

No"inéfillatiohf-_rnstiliatibn “overail
S E -+ Gondition m.ag% ‘Condition .= . Hean___—»~’
SRR o o . (n 21) oo o n=(21) -Lﬁ(n-{ZL
L N R T T o e 4
' Baseline Phase - 53 0 o 14909 515 vt
o B T - B 7) L e (1290 ) (9.0) j,

53,7

52,3 e
(10. 1), AR

,Prepa:ation Phase“tf"v‘ ; :

Suctlon Phase I
suctlon perxod I

55,6 ,n:,55.4-;_;_4 8

STe.T) ¢ 11,0y

A 865 0 - T EE.L L
. (10.0) - (10.2) .

.vent;perlod T )

I
gf Treatment Phase : : T N R B S TP A
treatment perlod ‘55{3‘ o B6.1 o BB.T L
R - '7e010{l) Lo o (9.4) - 3AL9;6)
o vent perlod II S BTL0 0 e 86,20 e BBV
L a2 (9 (10.T) ‘;'ﬁ-
"Suction Phase II © @ ' o oo L
. suction:period IT =~ :57.3- . 5612‘7’?fwf,56 7.
U {11 e8) B o (B.g):- C 1004y
-~ vent period III -_.57.12 7 é 558 . . . 56.4"
ST /re2y . o S (8.6) T (9.9)

Suction . Phase III’ o O LT My*?”
e suct1on perlod II 57.% - . . 55.1%. " .56.2. .
, (11 6) cwo Tt (8.1) (10, 0y -
vent.pexlod QVV.;' o 5T.1 T (_ 55,1 . 856,10
o ey (8.9) . 49.9) - T

| ‘tézal~Suct1on'phasef vf,ss,ztiigf; L s4.6 . 549 .
".S ; .'@ BT :v¢7-v;,“.3(9;3);"5”1 N _e(ggl);vf.‘f (8.6)
. Recovery Pﬁase I - ':"szj _ ”,‘;;f“fet$6;5;¥t e,7‘5549* S
e T 1 "ﬂ-]aw,xe-etf.w.-x7w3)r>f‘
- Recovery Phase  II' = . 56.7 - - . 56.9 - 56.8 °
S e e fi»(aro)Vf, 'f._ "Q5(7 93-5;3t; (718}

— T T
* mean [mmHgl SR USRI S B O S TP SR
(so)e R T

o “. ’ \9’



Comable 11. oo
ﬁ~Méag-a(APOZ’Vaers“- I T<T§% R
T Time | S_ . .

s

L e e
: ' Conditidn Pre-suction - Post suction  difference _-
I R , PR ' e
o instillation - .4172 -

S PEREREEEE,
.4096° . .0076

Instillation o .3904 - laise . -.0252

~



@ rable-12. . " | i / |
' e‘ePearson Corzelat:::g Between Axterial po and/Tc202 for Two

e

‘Conditions and Two Time Perlod

_Condition - . pre . - Post .
. ‘No-instillation =~ . .5230 :L,‘.6214 e
o p=.018 7 p=.003
Instillation” . .6587, 4127
S o o oop=.002 v T o p=l0T71




Table 13. ,l" ;rl'_"1 ‘_'-,'f ot . .9’
N\
Pegrson Correlxtlons Between Agterial Satuzatlon and

‘ D1£ference Between Monitor
' Heart Rates

| : oAl g5 a0 ,
';Conditimn L Time -~ Readings ' . “beats/min baats/m

k';“ S .a356 . .3997 TR 4722
' Pre 7 n=2% 7 T p=22 o 'nv24 4
p=.03 - - . p=.065 p:;oz=q

L . .2149 . .3148°  .3148
‘ L, . XPost 2» 'n=25 - n=23 .o n=23 0 .
R G L p=el44 . pml44

o . .5178 L4113 .. .5007
‘Pre . n=25 - - " n=23 " n=24 "
L . p=.01 - p=.051 .+ p=.013

ey ( 7456 DR ".807@ S , ”.7436
g . 'Post'_A ns24 - n=22 T S n=23 -~
. . p=.000 . p=.000 p=.000

Lo g R

N
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- tTable 14. .

bi~Pearson Correlations Betééen ECG H ar; Ratg,and

'Nellcor Heart Rate for Two Coggitions and T!o Time»?ezigds

’-When the Heart Rate Values Differ Between Mog;torg
o ‘.ﬁ | L "\ :

o A T ‘ Difference Between : Honitor

o S e ' ‘ B _ Heart Rates

o

RO Lo a0 é e ae ,
- v Condition. Time - Readings beats/min - beats[mxn_"

S L9114 ‘;,494%32// Sf L9584
Pre - .n=25~" v =27 ¢ n=24 "

oo p=.000°..  p=.000 . = -p=.000
NO : ._‘ e Lo -.,;,_ Ce . s . L B .

.Insti_l;Lati‘-QQ’j h»\fllvjtf'f;' m‘,i_udxyt | e‘ﬁ .:A;‘-_ e
s 3037 19926 .. .9926

- past - np=25% - . ..n=23. "-yn=i3 .
~oop=.14 - p=.000 . p=.J000.

L e13 .9870° T .9793 -
. 5 WPre . n=25 S n=23 . “n=24" "
' - . p=.001 p=.000 - - "~ p=.000 -

> Ihstillation' 7 e
S .95 . - 7 ..9831 L9742

, . Post . n=24 ..o n=220 n=23 .
. .0 p=.000 . - . p=.000 .  p=,000




-

e

- an incorrect and inconsistent conversiOn factor in data

saturations and Nellcor saturation read**gs ranged from

-r-.215 to r-'75 (p=. 302 and p <. 001) (Table 184%

Correlations of calculated saturations and Nellcorl

saturations when the two heart rate readings were not ?l
greater than 10 beats apart ranged between r‘.47 and r— 74
(p~.02 and P <. 001) The correlations between all ECG

g -8

»
heart rates and Nellcor heart rates ranged between r=. Bb' '

and r*'95-(p= 14 and p <. 001) » ECG and Nellcor heart rates L

ore than 10 beats different (those conSﬂdered .

clinically unreliable) were removed from the analy51s

, Then the correlations ranged from r=. 96 and r=. 99 (p < 001

\,

and p’ < 001), (Table 4.« e

. ﬁ The cdntinuous saturation readings could notvbe B

4

:analyzed due.to_the'large»amount of artifact (causedrf;.the

binfants'.moving during the:procedures). 'In-addition, the

intracranial pressure readings were: compromised because of

e
i

transfer and@could not be analyzed."

3

e - . . Discussion

Effect of . Saline Instillations_»' “ _—

The purpose of this study was ‘to evaluate the

'A immediate effects of a salihe instillation ‘on selected

1

_ physiological parameters of respiratory distresSed infants.

B The results of this study indicated that physiolpgical'

parameters were not- influenced significantly by: a saline

instillation, as -shown by the failure to support hypotheses




39
of a main effect of condition and importad%ly,jan

j interaction effect for condition and time.g

%

One reason for the failure to obtain significant ' §§-i;
findings is that the sample size of 25 may have been too
small. The data suggest that -a ;hall effect size would be

ﬁ;..' observed ‘in this study. From computations done after the

E :'~study,:statist1ca1 power was I'pely about 26, Since power:
‘is low, results must be‘interpreted cautiousvy because : ‘/
there is an increased cgfhce of failing to reject the null
hypothe51s when it should‘be rejected (Type I1 error) _In
order to be more confident that saline instillations do not _

_'«n'_

have a statistically significant effect on any of the

TR

"1 parameters, power would—have to ‘be. increased

phy51olog

considefébly by using a larger sample size (for 1- beta of

<

_.80om=100). . <.
' Even if statistical significance was" obtained in a

-?‘ 'f study w1th a’ larger sample size, .the clinical significance
SR n - -~
of changes in phy51ologica1 parameters must be questioned.

rate during instillation was an average of five beats per

~

minute and blood presgure and TcP02 changed slightly. For -

found to be statistically significant. The change in heart"




\‘_/_7

*"{~‘:'i:. . ,',. N »K\_ e .: ’gi” e

>

i most infants a change in heart rate of this magnitude is

- future studies could perhaps obtain statistical o % N

not - clinically significant. Eleven of the infants in Elé

,study experienced increases in heart rate ranging between S

~'and 21 beats per. minute afterwthe*instillation; One infant

-had a 13 beat per minute decrease in heart rate and the‘

‘remaining infants' heart rates did not change.‘ Given the-
R

'observed changes in heart ra!g-and lack of change in blood ','

v

. pressure . and TcPOZ it can be concluded that a sallne

_'1nst111at10n does riot produce clinically srgnificant

changes It may be that sallne 1nst111at10ns could produce

clinically significant effects in unstable infants or in-
. o-@ 3

infants with different diagnoses. However, the use of
unstable infants would pose a problem when interpreting ?

results, since any effects seen would be cloudedgby-

{s1mu1taneous changes in clinical condition

There was - also no statistically significant effect

!

- from 1nst111ations on-a/§P027 There are several possible

~ explanations for this finding. First since power was- low,

,'C

significance by increasing the sample size.' However, ehe

-~

" same question about clinical 51gn1ficance could be raised o

in view of the small changes observed in this study in

'a/APOZ after instillations. Secondly, in infants with

h_other illnesses, different- results may be observed as two R

> L
.thirds of subjects had hyaline membrane disease and were

A . as = . A e A - - ’ . -
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-'fa/Apoz o

bvpeaks in the ral suctioniza: hasei' Whether the increase

"'phases indicating that infants’ heart rates remained

- '_ R 41 \_‘

fmperiod when infants were studied there may not have been
'”enough tracheal secretions, for saline to loosen, thus
-Vcontributing to the a/APOZ findings of this studx

',Thirdly, since the a/APOZ was calculated from an arterial -
.‘blood gas taken 20 minutes after the study, any a/APOZ :"J:'

dchange resulting from the instillation could have been

missed becausg of the time that had elapsed Possibly,

"‘taking an arter1a1 blood gas one minutq.after the treatment

condition would have revealed a 51gn1 icant change in o

T

"':Effect of Tracheal §uct10ning .

It\is not surprising that the main effect of time on '
I

"

| the phy§1ologlm 1 parameters was significant given the

‘o events which occurred over time. Meanw

%1gnificant1y follow;ng the second i ﬂ'»ggf""

e D
.ventt}ation perE%d and although it approached baseline .

values in suction phase II the overall patter#ciuggests S

. that infants become increasingly agitated and heart rate

t)

in heart rate in the oral ;oning phase is a result of a

dcumulative effect or' that oral suctioning itself causes

,this elevation in heart rate‘ds not known Heart rate

a . .
varied significantly between the first and second recovery 43:-

R 4

) .
’ elevated up to S minutes following the procedure.;




R

g Lvalues and remained elevated throughout both procedures

. .

»returning to baseline in recovery phase I. This finding
;f'cqpobrs with~severa1 studies cited earlier demonstrating
'hthat blood pressure generally rises during the tracheal
:‘suctioning procedure t Unlike Perlman and Volpes' (1983)
’ifindings, hypoxemia does not seem to have ‘been .a- factor for;
"dthe 1ncrease in blood pressure as’ there were no significantf

;:dif 'ences between baseline 902 and the other periods, 'ifg

increase /systemic blood pressure 1s associated w1th
'1ncreases in’ intracranial pressure and if increases 1n
<1ntracran1al‘pressure play a role 'in the pathogenesxs of
_1ntraventr1cu1ar hemorrhage in the preterm infant, then thei
:ylength of time blood pressure is elevated should be kept to”d'd

.ra minimum _ ‘ g 1'_‘ -

L Transcutaneous oxygen tension values~1ncreased

Slightly during the preparation Phase where- oxyqen and 'f:ﬁf.

”vventilator rates were increased.' Surprisingly, TcPOZ
- P

"'ﬂvalues dld not vary 51gn1f1cant1y over. the various phases

-The most likely explanation for thiSOfinding is’that the
ifull effect of each period on TcPOZ was not seen. This may _;
:,be,*he case because the TcP02 probe takes approximately 15
”seconds for values to change, and since the periods were. of
'.short duration (5 to 15 seconds), the true effect may: not
HhaVe been shawn. Several of the infant's had 1ntra
‘arterial oxygen cathete’! attached to Searle monitors.};

_These catheters react quickly to changes in oxygenation

A

B e
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"During the treatment condltlons, the Searle readings of

‘these 1n£ant's were observed to have wider fluctuations in

: Jtheir P02 readings than TcP02 Unfortunately, not all of ;3-*'

“I_Abased on the 1nfants' prev1ous suctloning experienc:~.

'iazest) and, 1im1t1ng the depth of catheter insertion

ﬂ_subdivided into different weight categories,,there\Were no

”_the amount of suctlon 1nduced hypoxemia 1n infants 1Injx-

dfperlod between suctionlng passes (allowing the infant to

7'We1ght I';;‘ A;t:ft} T ;np.z

"chPOZ ‘ In neonatology, it is often assumed that the o

' the infants' had these catheters, nor could the data be e

'recorded on the acquisition system at the time of study

. It is also possible that, as 1n other studies, the -

"combinatioh of preoxygenation and hyperventilation reducedr

s

Ly
<

-th;s study the oxygen and ventilatlon rates were increased

'f_Generally, oxygen was increased 14% qu-rates were T

s

‘”1ncreased 14 beats Der minute hlgher than 1ndiv1dua1

- ibaseline'values The 15 second length of ventilathon

&

(.

-(decrea51ng vagal response) may be other reasons the TcPOZ

7fvalues dld not change 51gn1ficant1y

: It is 1nteresting that when the infants were

5esignificant differences for heart rate, bloqg pressure, or" »

5_sma11er dnfants under 1500 grams cannot tolerate proceddres

B3

fas well as larger infants._ It is possible that the ‘;fig‘f g

analysis used to examine weight, may not have adequately

shown the tr%f effect._ Additionally, it may also be that

S

P
[T R L
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’7the current suctioning practice in this neonatal intensive

"care unit minimizes the harmful effects of tracheal dt,

'7;suctioning

Reliability of TcPOZ monitoring has been reported in .

Lo

the range of r-.86 and r— 98 In this study TcPOZ readings’

"were not reliable‘_ One reason for the low reliability fh

: v : _
this study, other than 1mproper placement may be that the'-'
'v;probe was heated to 43 5 degrees Celc1us and otherf,ﬁ

researchers used 44 degrees ' While higher beat may producev

vvjhmore reliable readings, by 1ncrea51ng érterializatlon of

R Ve
;fblood in the skin under the probe, hagher heat may also

result in burns to the probe sites i _
Reliability of Nellcor saturatigﬁu%onitoring has been

‘,1reported to be r= 89 to r=, 95 ;‘InOthﬁs study, even ‘when

//' l?j

- ?the heart #ates of both monitorsﬁwere no- greater than 10

.;\ ,

~;f:beats apart Nellcor saturatioﬁ% were not reliable.rv

“ft;studies like Fanéoni et al?w41985) who reported a- t
z!

ftg;correlatiOn of =, 95 hgv% led clinicians to believe thisf'
f{formlof monitoring is ieliable : However, it should be

{fpointed out that tméicorrelation of r=. 95, was obtained

-
I

f”only after further adjustment for infant temperature and.“f

. hemoglobin.- In this study no further adjustment waszmade

to the readings because in this clinical setting saturation

: readings ar ;taken to be reliable if the ECG and Nellcor

,v-:

& - " . . . . e :
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. ) T &
"‘ ca culated saturationg'are accurate) saturation monitorirg

may not be as reliable in practice ps other authors

. ‘._1;- ; ; . r .‘ . }. R
suggest,, »* -‘3,._;»',' f“' D :~.?_-“

- & .
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‘ Implicatioﬂs £or Nursing Practiée

Instillatidn of normal saline during tracheal

- . 5 ,‘)

Usuctioning 1s a common practice 1n neonatal‘intensive care
“,. « K
units The results from thi§ study indicate that infants

, generally tolerate 1nst111ations of between 0 25 and G 5 cc

_sults of thlS study suggkst that (assuming the ffa.{*fuif*

-‘ln the short term ,‘Since the findings also added £urthe:' EAPE

ev1dence that tracheal suctioning stresses infants,
'suctioning should be only carried out as necessary.v-Each ’

3

”v;hinfant should be assessed 1nd1vidua11y to determine whether

ev

or not the 1nfant requires 1nst111ation§ and how often RN

The present practice of. preo&ygenation and

suctioning should be performed

-fbxpgpventilation shouid be continued with the addition of

the fifteen second ventilation period which allowed thelfuvi ‘

D t

infants to rest and recover adeguateiy between suction
.periods.' TéPOQ readings should not bebrelied upon during
the suctioning procedure to monitor the infant'
oxygenation because of the T;Bbz monitors'delay in
indicating changes in pxygenation. Lastly, every effort
:’should be made to-reduce the length of the tracheal
f‘suctioning procedure. One way is torlimit the number of

f.,iesuctiohing periods. :1‘_' :t;e@wﬂf53-?>ff“'v



;were not performed’d What are the long term effects of

g

Recommendations for Futu:e Research

Pt -
o

pg; Although 1nst111ations may ‘not affect infants 1n the
‘.%hort term, the long term implication of this practlce-ﬂ

*“mneeds to be researched.‘ Specifically,'would there Be a W'L

higher 1nc1dence of blocked tracheal tubes 1£ 1nst111at10nsv5‘

slf%'saline instillations on the lungs? l‘d

/ .
Ind1v1dua1 infants may, respond dlfferently to tracheal

-

ﬁsuctioging ; It would ‘be benef1c1a1 to be able to predlct

-

Jﬁthose 1nfangs who would experience clinically 51gn1f1cant

Qdecreases or increases in heart rate, bleod pressure, and~

o

.'vTcP02 Since tracheal suctioning stresses 1nfants, 1t ”-ff:--

-~

iaf would ‘be worthwhile to know how often it needs to be

.performed in order to keep the airway patent

‘a S PR
Although oxygen saturation monitoring ‘is gaining

.,,popularity 1n neonatology, the reliability of this form of :

———

monitoring should be investigated further Researchers

. . \

'requiring oxygen monitoring for evaluation of procedures

.“”_done repeatedly ‘over short duration should use monitors ‘f

~tthat react more quickly to changes in oxygenation than

‘chPOZ monitors do Finally, since apprOpziate covariate }1=

t

fanalysis could not be carried out, the assumption that lowy%.'
- birth weight infahts do not tolerate procedures also Lol

“requires further study
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' A Paper Titled~YNegatlive Effects of Tracheal Suctioning"
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ﬁ. Negative Effects ‘of Tracheal Suctioning

Endotracheal suctioning of the intubated patient is a

: necessary procedure because suctioning facilitates gas

o 5.
:'exchange by removing airway secretions which may obstruct

the airway | On the other hand, researchers and clin1c1ans

= recognize that this procedure may be harmful to the

’:patient s phy51ca1 well being They have identified many

"factqrs that may contribute quatlvely to the patient

e

' physxological status whe traCheal suctioning is performed

Thls paper describes potentlal negative effects‘f’fﬁi'

_ associated w1th tracheal suctioning and identifies

"eXamlned . 90551b1e contributing fzftprs tq 1nfants' l”T‘_L.ﬂﬁ-“

:contributing factors Spec1f1cally, the negative effects

o
” .

r;Hzpoxemia

of hy‘pxemia, changes 1@ heart rate and rhythm, blood

_pressure and 1ntraé; al pressure, and 5e931s will be"

Al -,

L ' B
responses to suctioning 1ncludep§uctioning procedure

var1ah¥bs, infant handlingiand 1nstillation of normal

. ; . L J,” - . . . ) T
'saﬁ%ne. o ‘-‘7.; .:%» 3% IR ;

‘Effects of Tracheal Suctioning

o

°

'is a common negative effect encountered during tracheal

g‘suctioning Although some of the iindings “Erom animal and

-fadult human research are comparable, they,are'reported

Hypoxemia,'a decrease of oxygen tension in the blood,,'

;fjseparately since researchers used animals with normal lungs

d‘in controlled laboratory settings,'while studies using

o



& R .f{_fo ) ,.hwi"de'
humans'involved i11 patients .in less controlled clinical

’ settings.f,;" w

;‘;f_" i Strateqies ;o Reduce Hypox m&a in Animals |
Researchers have demonstrated ‘decreases in Pa02 during de
following tracheal suctioning in animals with normal lungs ~
who d1d not receive intervent1on aimed at preventing . |
hypoxemia (Baun & Flones, 1984 Buggy,,Hanson, Flynn, &'”

Baum, 1980 Langrehr,‘Washburn, & Powaserquthrie, 1981
. S

‘Naigow & ﬁa 'ser, 1977; Qindfleiséh'&-Tyler,s198l; skelley,

vDeeren, & P “.3 WOodburne & Powaser, 1980),-vf%e

| fall in PaOZ is 8 times prolonged lasting up to five

minutes after spctionlng (Langrehr et al., 1981; Naigow &

Powaser,vQQQQ} Skelley et al., 1980) Preventing

gangeroﬁ%&y &w “PROD n‘has been accomplished by u51ng a - o

:p“comblndﬂion oﬁﬁg;eoxygenation 102 of 100%) and : |
hyperinflation (Baun & flones, 1984 Naigow & Powaser,‘
-1977 Pow;ser & Converse, 1980 Skelley et al. 1980)

yh
Preoxygenation, without hyperinflation, with 1nsp1red

oxygen of 100% pIkOI to tracheal suctioning did not prevent

'a significant fall in Pa02 beldw q&@trol levels (room air
B 7 :
breathing) at three and five minutes following suctioning
_ e
'“A(Naigow & Powaser, 1971){_ aoweVer, con@inuous insufflation

I

:'of oxygen without hyperinflatién during tracheal suctioning

- levels (Fell &

'has maintained Pa02 above control (;Qom a'

-

"—\\(

g Cheney, 1971) . It should ‘be noted that’ while PaQ2 dropped o

'significantly, it remained aboveﬁtontrol values ~It may-be”



‘-f K

ywhen spontaneous ventllatory efforts are’ made by the animal ]1';

"1.that continuous 1nsuf£1ation of oxyggn is most effective

_and 1nsufflation rates are great enough to minimize suctionj‘

':‘1nduCed negative airway pressure (Langrehr, et ‘al., 1981;

vPowaSer—Guthrie, Langrehr, Washburn, & Rux, 1981)

Strategles to Reduce Hypoxemia in Humah Adults. Theli

protocoLs used in animal studles have been used in studies 7

-4
nvolv1ng human adu&ts _ As rn an1ma1 research 1t has been‘

=

found that'trach 1 suctﬁgning of humans prec1p1tates a

‘ decrease in Pa02 when no attempts are made to prevent .

_ 1nduced hypoxemia in adults One of these strategies is a;;."

'hypoxemla (Adlkofer & Powaser, 1978‘ Boutros, 1970 Felli&:Q

Cheney, 1971; Gonzalez, Erchowsky, & Ahmed 1983 Jung &, -

Newman, iSéZ;gSkelley et al., 1980 Urban,& Weitzner,

W .
: Various strategles have been used to reduce suction

- R

'comblnation of preoxygenation and hyperinflation. This'

ACOmbination has been effectiVe in minimizing and even -

_eliminating decreases in- Pa02 due to suctioning (Fell &

' Cheney,.l971 Langrehr et a1., 1981; MacKinnon-Kesler,

'1983; Skelley et a1 1980) Howevez, hyﬂeri"flations_;;3"

;'should be used. with caution 1n patients whb have severe ,

v‘respiratory disease requiring la:ge tidal volumes, as theyit

-

. are. at risk of developing barotiSuma and a deerease in f.i

,.cardiac output (Barnes & Kirchhoff, 1986 Goodnough,_1985.ﬂ’,,w

..0,1

T

Skelley et al., 1980)



. b1
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Another method used to reduce suct1on 1nduced
hypoxem1a in adults is contlnuous 1nsufflat10n “of oxygen-ﬁ'

durlng the suct10n1ng procedure.» Presentlv, 1nsuff1at1on.’;a

S is accomplished by using either a double lumen suctlon

.'catheter or’ a 51dehole endotracheal tube adaptpr.dilhe
':double lumen catheter has two openlngs, one to dellver a ;..,'
fcont1nuous flow of oxygen and the other to suctlon.

Secretlons-" A 51dehole adaptor allows the endotracheal

?

tube to be suctxoned through a 51dehole w1thout

.

dlsCanectlng the patlent from the ventllator _ Results of .
__ﬂgtudles usxng 1nsufflatnpn vary. The.majority of 1_" t:Cj"
cresearchers us1ng 1nsuff1at10n have found thxs technlque to
‘be benef1c1a1 1n m1n1m121ng suctlon 1nduced*hypoxem1a
‘";(Bodal, 1982, Boda1 et al., 1987 Gonzalez et al , '1983;
‘Jungf& Newman,:lsazf*ﬁangrehr etaal«,-19§1;'Urbanh&
>;;We1tzner,_19Q9);~‘.v; ;‘ o : B |
‘ ngh regard to the rate of Qxygen flow, Fell and
U'Cheney (1971), found that 1nsu£f1ation of oxygen at 5
,1/minute was not successful Ln controlling the fall in ﬂi,
?”:PaOZ ‘On the other»hand, 1nsufflation of oxygen at 10 and
15 1/m1nute prevented 51gni£icant changes 1n Pa02

K]

‘g“:throughout suctioning (Langrehr et al 1981) One poss1b1e'5‘

' breason for the dlfference in the findlngs of these

rq;earchers is that Fell and Cheneys' (l97l), 5 l1tre per

R 2 o

' jminute (l/min ) oxygen flow rate was well below the suction -
: . "';"Q v

adCatheter»flow rate of‘la l/mln: Langrehr et als' (1981)

# :f~“t”‘”h:t;lyff_i;v"*. dsc"’}‘v.w
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| v "'jh'_:a ;_‘ |
.oxygen flow rateg of 10 to 15 1/miu ,'met or exceeded the
‘isuction flow rate.of 10. 8 l/min ' The OXygen fowgrate used
_”lin Fell and Cheneys"study may have been too low to g.-

','minimize the@%mount of negative pressure in the lungs._,It'\i o
' /ﬁ ’ v

”'i;should also be noted that the two studies had, pabients withfﬁ"

o

f‘ different health problems respiratory failure (Fell 5 ;ﬁ”‘“ﬁ°
‘jCheney, 197L) compared to postoperative cardiac surgery

' ”(Langrehr et al : 1981) Lung functlon ‘may have been ﬁ
better 1n the cardiac surgery patients than patiené? in

. respiratory fallure g

A th1rd method employed to reduce suction 1nduced fﬁ

- hypoxemia ‘in adults 1s prgoxygenation alone

..

Preoxygenation, by increasing the percent inspired oxygen~
to 100% while the patient 1s on a ventilator, thus keeping
'~the rate and tidal volumes constant has been found to be ,:vytﬁ

eﬁfective in preventing a,jecrease ‘in paoz in 75% of the

’.subjects (Goodnough 198& vher investigators recommend

_Jpreoxygenation with a perdenm“inspfred oxygen of 100% while~

hand bagging, rather than. using ventiIator’"sighs" i;i;ivJa,'

oo

”(Belknap, Kirilloff & Zullo, 1980, Harken, 1975) Lucke»ﬁ;fl,ytz
.'“(1982), on ‘the other hand, suggested that preo*ygenation by »I.f?
fventilator at 100% inspired oxygen is more effective than .i.
hand bagg‘ng These studies £ail to report the rate of 3;j;:~
vx;_?handbagginq.- It may be that Harken (1975) and Belknap et /fi7ff?
: (1980) bagged the patient at a £aster rate than the B

initial ventilator rate. If this’is so, the benefit f,tjdb‘f}fﬂn



“hyperventllation (rate) B

,f_attributed to preoxygenation may be: partially due to!

o -
A

Facgors Contributing to Hypoxemla 1n Infants. R

‘¥'Neonates are’ also prone to developing hypoxemia during
;tracheal suctioning (Barnes, Asonye, & Vldyasagar, 1981

"Cabal et al.,,1979 Cunningham, Nelson;»& Baun,’1984 Fox,'

'Schwartz & Shaffer, 1978 Norris, Campbell, & Brenkert,

'1982;‘Peters, 1983 slmbruner, Coradeilo, Fodor, Haveiec,f

¥

‘Lubéc, &'Poliaci 1981' Young, 1984 Zmora & Merritt

| “a-1980) The ma:ority of intubated infants suffer from

— e

‘reigiratory diseases and are dependant on mechanical

ventriatitf'for surv1va1. Dependency on mechan1ca1
¥y

A ventllation 1mplies the 1nfant would be hypoxemic without

, *
,ventilation, S0 removal*of the 1nfant from the ventilator

(and therefore his oxygen source) for the purpose of .fﬁ)

-7

‘suctloning will in 1tse1f cause hypoxemia (Cabal et al., »lw
‘,_1979 Cassani, 1984/ NOIIlS et al .y, 1982 Peters, 1983; ,‘

’ Zmora & Merritt 1980) Tracheal suctloning may also |
,Z‘fontribute to hypoxemia through development of areas'Gf\\\;;
iﬁatelectasis within the lungs, a result of the negative :

.‘ipressure applied by the" suction catheter (Brandstater and

_puallem, 1969) ‘ Atelectasis then contributes to hypoxemia

'by decreasing the oxygen diffusion area and facilitating |

intrapulmonary rlght to left shunting 1n areas of the lung

—— s -

.that are not ventiiated but have blood flow The iesult is

;that b100d leayes these .areas of the lung with the same‘



| . . N
) oxygen content as blood enterlng the lung ‘ Sl
Another factor which“contrlbutes to the amount oflv
hyopxemla resultxng from tracheal suctioning is the ' ' R
‘severlty of lung disease (Cunningham et al 1984 Slmbruner:%ﬂ o
et al ; 1981)~ Those 1n£ants with severe lung disease"f"
:'*requlfxng hrgh 1nsp1red oxygen values, alrway pressure and
-}vent1lator rate will have decreased tolerance tp a- 'jf» "ffﬁg}“

J IRV

procedure whlch removes them from the ventilator Other 1;3;*?i§}

rlnfant handllng
-prddedure;;suCh‘v

cer e

's“Ctioneu'ThéSe toPlCS are addres%ed 1ater 1n tﬂis review.“..fy .

Strateq1es to Mlnimlze Infant Hyoo‘

-‘l

'Suctlonlng'- Neonatal researchers havg concentrated on - ’ﬂn;¥35
- . el
developing a suction pIOCedure that minimiﬁes hypoxemia."'ﬁ.]'
f '0. .

'Hyperinflations (iné!easing peak ventil%tion pressures from

\

basellne pressuree)gahave been recomm?nded forlneonates ff,ﬂj:

(Brandstater & Muanem, 1969, Thlbeault ¥ 3 drggory, 19'19)
& et .
It is relevhnt to note that 1n Brandstater and Muallem s
it H
(1969) study, the subjects were not premature and they had

:‘normal lungs, as indicated by ciinlcal and radiologic

:examinations.: These 1n£ants likely were better able to’

T tolerate hyperinflations, compared to resplratory

'ﬁdistressed infantsis The cautious use of hyperinflatlons

during suctioning of infants is recommended (HcFadden,
Ty 3
1981) especially with premature infants who may be_o?,



;susceptible to pneumothoraces (Stahlman, 1981Y7”>Since Af

H.hyperinflations may lead\to the development of :'

"”?s lthe majority of neonatal

'f:ﬂy concenttated on the use of

' ”3.preoxygenation, hyperveﬂf‘lation (increased rate) and -

o continuous insufflation of oxygen in their protocols.*“;

‘-‘p;eoxygenationtwith hyperventilation has been employai
"successfully inTorder to reduce suctlon 1nduced hypoxemla
fln 1nfants (Barnes et ail, l381 CabLl et al.) 1?79; ?
Cunningham et al ’ 1984 Ravaiy~nora;;yeh,'Pildes,f1980).i;
V<However, 1t is not c1ear if.the'improved'results Wereidue'

to the preoxygenation,_Ln”réased rate or a’ combination of

both The comsinatiogrpii' a$1ng the oxygen to 100% and
t increasing ventilationf‘”
B of bagging leads to hypk
| 1 1981) Hyperox1a may have adverse effects for the
tinfant such as the development of retroiental fibroplasiav

"-(Friendly, 1981) The uSe of 100% oxygen then, may not be

f»indicated for tracheal sactioning in all infants One .

., recommendation is bagging with 10% higher oxygen than

Agbaseline rgquirements (Raval et al., 1980) One handred‘
percent oxygen should pe avoided unless the baseline oxygen

'_is already very high. This recommendation is supported by

.

| Cunningham et al: f(1984), who used percent inspired oxygen |

of 10 and 20% higher than maintenance requirements,

'@xEﬁfé in~some infants (Barnes eth

O% with different sequences,"

. ﬂnmhinnﬂ ulf-h i-un A% S#nvnnf- "nrﬂ-i'la'l-inn r:fnc. i-n.minvi”rmi -rn':» 4
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hypoxemia O\)interest in this study i‘s t' the-'infan‘ts i
w;th hyaline membrane disease still had decreases in TcPOZ

readings‘s/low baseline values despite the increase in

L * N

- inspired oxygen. It may be that the infants with hyaline

‘t membrane disease required higher rates than the two ratese

..

'_ assessed (%g or’ 40 breaths/minute)

‘ JAno her. way of decreasing hypoxemia in infants during L
the tracheal suctioning procedure is the use of continuous
1nsuff1ation of oxygeh Cabalvet al (1979) and Zmora &
Merritt (1980), reported decreases 1n Pa02 for both the 1ti:;i
endhole adaptor (conventional technique) and side hole L |
adaptor but the decreases were - 1ess with éhe side hole j;jgif;i:
adaptor.v One explanation for the findings is that airway

p-essure is partially maintained throughout the%side hole

suctioning procedure because the infant is not removed ﬁrom
LY
the ventilator (Zmora & Merritt 1980). There is ‘a. 5’-f~xTﬂ;.;

o

decrease in airway pressure with the end hole pro‘edure,

o since the 1nfant is removed from the ventilator

pressure assists in providing distending pressure to the;7;fjf

alveoli and thus assists in preventﬁng atelectasis and«3 ;":

. " . .

facilitates‘gas exchange. ft,5;?hiéfﬂughfi S \\,'\

Chanves in_H art Rate and

Alterations in heart rat{ during tracheal suctioningf
have been reported in animals, adults and infants.
Ehrhart Hofman and Loveland (1981)’round that 45 seconds y

of .abnea’ or tracheal suctionina with animals led to -'ﬁtﬁﬁdﬁfé =



‘:f vagal receptors by ‘the suction catheter (Jacquette, 1971 gjn,t

.'l"

5 arreSts‘have'b n reported in assocratlon with tracheal

”suctioning (Bodai 1982 Jung & Newman, 1982, Shim, Fine,;'

'dFernandez, & W1lliams, 1969) Factors thought to be~'ff

:_involved in causing these events in adults are»hypoxemia

fg(Bbdai, 1982 Jacquette, 1971 Jung & Newmanti?

im et al 1969 ) and stlmula 1on of

\, ¢ et e

:Méxenzie,=198f

McKen21e, 1981; Shim et al 1969) 1Arrythm1as may be }jfdfgjffa
: eliminated by preoxygenating the patlent for five minutes SR
priOr to. tracheal suctloning (Shim et al 1969) ‘OF. by |
‘fmaintaining cont1nuous insufflabion of oxygen throughout :; f{5_
| B the procedure by use of a side hole adapt::)on the _;i“;;fffafrz

_endotracheal tubew(Bodar,.1982, Jung & Ne 1982)

»oy

Changes 1n heart rate have also been reported 1n

infants under901ng'trachea1 suctlonrng:' There may be a’. ,m;f;f¢4j

T Ly

decrease 1n heart rate (Cabal et al., 1979' Cabal Siassi,,»

T

r.Blanco, Plajstek & Hodgman, 1984 Cunningham et al., 1984,f[

Al A

'*peters,-lssa Simbruner et a1 1981 Zmora & Merritt

a1980), sometimes leading to bradycardia (heart rate less

;'than 100 beats/minute) ‘A‘decrease in heart rate may be:th"t
, the result of indire&t stimulation of the wagal receptors

i by hypoxemia and direct vagal stimu}ation by the suction'fffg"mﬂ

’Hcatheter Tracheal suctioning”may a130 result tn 7
o RERRER S _ .



lyffstruggling and“trying during the procedure (Peters, 1983) '
'€£7ﬂ,Maintenance of heart rate i@ essential in all humans for

?survival, but in infants, heart rate is the major :”'”

e

Jfgi}f*determinant of cardiac output. Since infants are unable to-

’,increase their stroke volume, cardiac output is increased
" by raising the heaﬂk rate." Prevention of low heart rate

°~may be facilitated by decreasing the amount of hypoxemia

TAf -

G decrea51ng the amouht of d1rect vagal stimulation by

I R

5;11m1t1ng the depth of suction catheter 1nsertion

{f”gﬁ”*assoc1ated w1th suctloning (Cabal et a1., 1984) and perhapsd'f‘

-

1'Changes Incalood Presgure :

S e c"'

Evaluation of blood pressure during tracheal

St o e 2

?ﬁfsuctioning has led to different findings in animal studies
'\ .‘u’ o

<%ompared to human studies.. Some researchers usipg dogs;s'/

'a«chave reported .no

» L 3.

‘”fignificant changes in blood pressure with“fw
73 ”tracheal chtioning compared to baseline values (Baun &

® ﬁlopes, l984) while’others haVe documented significant ’,_3"'
4 . 3 "-v\

N increases in blodd pressure (Ehrhart et al., 1981) f
L 3 . o
%Differences in prdcedures may bq th&‘soufce of

- discrepancies in the find7i;

Tﬁe dogs in which blood

ftt;}’tpressure did not change had normal lungs while the dogs" vf
;Qf7;75which increased their bood pres$Ure Vith suctioning had .
e ifrespi atory distress and were therefore less ebie to 'jﬁjr.;-f

;tolerate the suctioning procedure.

"ﬁxn addition;”shzhazt et *[i

; . l

5;f535?al} (1981) suctioned Qheir respiratory distressed dog& for

"8



*fnormal dogs fér only 15 seconds
Changes in blood pressure have also been reported

during suctioning of adults (Goodnough 1985) and‘_children

'-f(Fisher, Frewen, & Syedlow, 1982).ﬁ'Goodnough (1985) found

that 71% of her adult patients had increases and 29% hadfr

:.f??

dflidecreases in blood pressure associated with hyperinflation.w

l

| In the StUdY: Preoxygenqtion w1th 100% oxygen and | f'ﬁ#'Ff

e

f“hyperinflations of 1 é times the baseline trdal volume were

'fevaluated Two patlents developed extreme nypoten51on bﬁt

—

: f;the blood pressure returned to normal as soon as ..
’ : . L. ,,_7

o St
hvA

-hyperinflations were discontinued

Infants, like dogs w1th reSpiratory distress,

\

_vgenerally respond to tracheal suctionlng WIth 1ncreases in"‘

f lblood pressure (Perlman & Volpe, 1983 Peters, 1983' o

:t"Simbruner et al 981) The increases in blood pzessure

fmay be assoc1ated with the occurrence of hypoxemia and the_ .

-

}pbysical stimulation of the infant throughout thel-’fv.‘*,

Al

fsuctioning procedure (Perlman & Volpe, 1983) L

/fohangg in Intracranial Pressure

Significant inc?eases in intracranial pressure during

i

tracheal suctioning haVe"been~reported in adultS'(Parson & B

"'fshoganu 1984), children (Fishex et al., 1982) and infants_

:_»if(Fanconi & Duc, 1987' Perlman & Volpe, 1983; Peters, 1983)

In adults and children with. head. trauma, a maJor goal 1n~a;3‘f

N

iproviding care- is to prevent cerebral ischemia and acute .



may compromise neurological status..{"\~‘;

,*;cerebral palsy

epsis '}~f‘ IR :

1986) as recurrent elevatﬂﬁh” in intracranial pressure are

'assocxated with poor neurologic outcomes (Miller J D.,l‘
A‘hyButterworth & Gudeman, 1981, Shaprro, 1975). Therefore,' -

‘ iincreases in intracranial*pressure'fromutracheal~suctioningqg'i

B (TR

Vo

As previously mentioned infants also respond to

tracheal suctioning with increases in intracranial pressuret> -

7”_wh1ch probably results from 1ncreases in systemic blood

pressure (Perlman & Volpe,,1983) i'Increased intracranial
i !“( .

:pressure may "also play a role 1n the pathogenesis of

-

iintraventricular hemorrhage in the preterm infant (Perlman'ﬂf

_& Volpe, 1983 Peters, 1983) Intraventricularnhemorrhage

is strongly aSSOC1ated with prematurity, probably due to' -

. immaturity of the germinal matrix and to perinatal asphyxia_,
,(Volpe, 1981) Infants who surv1ve an’ intraventricular

' hemorrhage may go- on to develop major neurological

'problems the most common sequelae being hydrocephalus and

N S

The importance og aseptic technique during tracheal

v..suctioning is generally recognized.. The placemeq;,of an .
N R /

C——

3endotrachea1 tube bypasses the respiratory system s defense'
‘mechanisms against invasive organisms. Introduction of ;ff,j;f
rorganisms into the lung with suctioning is a possibility,

‘even when aseptic teChnique 1s used (storm, 1980) - However,;7°”

& L R 5’5-,'“v



‘ eéuipment may*introduce'bacteria_intb the-tracheobron‘

A

< tree (HcKenzie; 1981) 'ﬁrld'_a' B éf" -
_ Sepsis is a 51gn1£icant ‘cause of neonatal morbidity
and mortality (Mquaken, 1981) ‘;hE\premature infant is~
particularily prone to. infection due to immaturity of the»i'

immune system Storm (1980) reported ev1dence o£ transient

E \% ‘iacteremia as early as one minute follow1ng tracheal

uctionlng 1n 1nfants Although sep51s may not ge an -
mmedlate ef%ect of tracheal suctioning, 1t must be.
An51dered -2’ potentLal threat in the days follow1ng

ioning

Suctlonlng Procgdure Variables -

“As prev1ously discussed there can be several negat1ve ;
S oo .

.effects oﬁ tracheal suctioning. This section of the reviewl
_examines variables within the suctioning procedure which 5‘
‘may affect the patient's responses to the procedure These »
‘variables include depth of catheter insertion, duration
51 of applied suction,vsuction pressure and ‘the rat10vof the

;diameters of suction catheter to tracheal tube

. b

Suctioning protocols vary widely as is evident from

.‘_

descrlptions in the litérature and standard textbooks (see'
Appendix B which lists the parameters previously used)

,Insertion of suction catheters into the lungs without

’,

' applied suction have been associated with mucosal traug; in'

@
"kittuns (Thambiran & Rinlev 1966). aneumothoraces R



catheter have been reported in infants (Anderson & chandra,

"1976' Vaughan, Menke, & G1acoia, 1978) Direct stimulation¢m

iof the tracheal mucosa may trigéer a vagal response in.

rnfants leading to hradycardia.. Most authors of cﬁf&ent

f'neonatal texts recommend insertion of the catheter until

slight re51stance is mdt Some authors recommend measuring_
,‘the required depth of catheter insertion in order that the
;catheter protrudes.one centlmeter beyond:thewdistal end’ of_.
Jthebtrachealitube (Abrams.. s Johnson, 19945 or the carina '
(Anderson & Chandra, 1976) They su:gest that measurement
of: the suction catheter length will minimize mucosal trauma
due to catheter insertion.ufél R o
", Both the duration and maqnitude of applied suction
.wiil affect‘tﬁgfamount of alveolar gases suctioned out of "
'.:theeiungs,'ﬁﬁcilltating<hypoxemia (Rux &'Powaser, 1979)
tThese factors, along with. the ratio of suction catheter‘
.diameter toxendotracheal tube, will affect the amount of
"~negative pressure within ‘the lungs.: Large negative f:t
bpressures facilitate atelectasis (Fox ei al., 1978
»tHipenbecker & Guthrie, 1981, Polacek & Powaser-Guthrie,
.1981) and therefore hypoxemia.: The ratio of diameters of
suction catheter to tracheal tube is a concern in' neonates
'bbecause of the small size of endotracheal tubes., Most ‘

researchers have used a 1:2 ratio in their studies althoughj

'ernﬁqf':‘l‘nr anﬂ Mn:a'l'lnm l‘IQﬁQ\ nqod a 1. R 9 rafln 'Fnr mome



- 1984; Norris et ‘al. ,,1982, Tomney, 1980) These findings

% [>~68y‘
the amoUntWof”ateleCtasis found ithhe infants, for with.a.-“

1: 2 ratio atelecta51s has not been reported (Fox et al.,.<~7

"1918) ST ". P T S

Suction pressure contributes to tracheal mucosa trauma

(Kuzensk1 1978 Plum & Dunnlngy.1956 Sackner,vLanda,

Gree ~ Roblnson, 1973, Thambiran & Ripley, %366)

eveloped rlght lung emphysema as a result of
obstrugt joe granulatlonvtlssue (Grylack & Anderson,.1984,,'¢;': |

.'E:“et al. 1981) and the authors suggest that
these sions may develop from repeated tracheal
suctionings. They recommended the catheter be passed just‘

. ,!‘-

distal end of the tracheal tube -'.;,

¥

- beyond )

Infané Hand11nq

' Researc as nstrated’that’ill 1nfants do not

) tolerate handllng well as indlcated by slgnlflcant“drops

1n TcPOZ and Pa02 readlngs during handling (Danford Miske,
# .

Headley & Nelson,‘1983 Dangman, Hegyr,lHlatt, Indyk &

James,’1976; Long, Ph111p & Lucey, 1980 Murdoch & Darlow,_r

4support the concept that ill infants should be handled as ;
Q littlevas possible i Unfortunately, it is the 111 neonate
.who requires more handling in order to perform many
therapeutic procedures, such as tracheal suctioning»-~wa—-»«—

Although tracheal suctioning is one of the most potentially



feedings, diaper changes and weighing also lead to
'slgnificant decreases in- TcPO2 (Danford et al., 1983)

Hypoxemia,’assoc1ated w1th infant handling has been'

'» decreased by the use of pancuronium (Pavalon) (Tomney,
.1980) or Phenobarbital (Ninan, O'Donnell, Hamilton, o T
Sankaran, 1985) Pancuroni;y~ff"i,a-mplete muscle relaxant

and 1nfants recexvxng this d§ : : move and therefoxe

-

gen excessively by
. 5 u ‘
fighting and cryinq during proCedures Pheﬁobarbital is a

"‘sedative and;antrconvulsant.. Infants rece1v1ng this drug _ {l
' are usually more'calm and-Settled Since,hypoxemia may

reSult from 1nfant handling alone, the detrimental effects

- ﬂ\".’

- of suctioning reported in the literature may be in part dgo

 to handli;g\during the procedure.

Instillgtions

-

ey

' Instillation of normal saline into the‘artifiCial

'_airway is thought to a1d in the thinning and subsequent

: removal of secretions w1th suctioning Use. of
_instillations is a common practice ‘in many neonatal
.intensiVevcare units.as}evidenced by‘the;fact;that the’.
majoritY'of_neon;talpreéearchers'who;enamined*thebeerctsf.

- of trachealvsuctioning,”have incorporated ihstiilationeof

S -normal saline into their suctioning&procedure>(Barnes et

6,-

~.a1., 1981 Brandstater & Huallem, 1969 Cabal et al., 1979,i
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A R o o o ,
Merritt 198€J°x The majority of authors of textbooks on

b~_neonato10gy and resPlratOIY CaYe recommend that e
ilnStillati°n$ SHQU1d be part of routine tracheal
| T

suctioning._ Many advocate instillations rangino n ‘l

quantity from 0 25 ‘mi 1 i ters‘(mls) to 0. 5 mis e LOehler,v,“e -
- .’Q‘.‘.' . . -

1981 Robertson, I?Bl Schrelner & Klsl1ng, 1982° Thlbeault
s a'~ = SR :
& Gregory,‘l%‘B) : '*‘1--» ;;.. e »_,' Co ;y.;_;

A revxew of the hlterature d1d not reveal any research

on the effects of normml saline 1nst111ations on adults or i;;”}

‘

’/.§vn_ neonates ‘ However, related research has been conducted,on

thé effects of introducing s bstances into the

tracheobronchlal tree.ndu‘f“‘{f:'

- ) I
Ly

Pulmonary lavage inVOIVes 1ntroduc1ng ‘a large volume
of normal saline 1nto an obstructed lobe of the lung for

® 1rrlgatlon purposes .The’ volume 1nserted 1nto the left

lungs of 10 dogs 1n one study was 100«mls on 5 separate

K

‘»occasions for a total df 500 mls (Huber; Edmunds, & Finley,:
- 1971) { Although only smalL-amounts of saline were.‘hit,uh
absorbed ‘perivascular, peribronchial, and interstitial f#}f;:
spaces yere expanded and appeared edematous underdelectron_i.
Lmicroscopy\. The researchers mentioned that intracellular ‘

.,:::

and interstitial edema could result from saline lavage and

.

concluded that instillations into the lung in large volume

Qt _h is not a benign procedure fvlt', ;,;. ‘;A e‘ .‘e{ )
S ".: The effects of aspiratidn on the 1arge airways of
'mice showed that under electron microscopy, the tracheas of .
. ) R B ) ".'.'_'._ 3 . .,._’- . .4_" . . 0 v

4



Car

all those mice'wno aspirated normal saline were found to be;ﬁﬂgf

-.normal (WYnne, Ramphal & Hood 1981) : The site of ;&_h L
v

dep051tzon of normal sal]ngilnstillations was of interest _
to Hanley, Rudd and Butler (1978)., Normal saline labelled o

w1th radroactive mater1a1 was injected 1nto the Qpening of 7'

the tracheal tubes of anesthetized dogs and o£ two |

intubated adult patients Images of the distribution of

radioact1v1ty 1n the chest were recdrded durlng B

e :
nstillation and for 30 minutes after The labell@d normal
,4een in’ the t chea and mainstem\bronchl 1n both
the dogs and,patients Only traces were seen in the lung

“?' periphery The distribution pattern of normal*saline was
not affected b/ hyperinflations and suctionings R .
Sdctioning recovered only 18 7% in the adults. Airway
clearance of the saline due to mucociliary cLearance and ,

- v 3 e at T

’fi; absorption required fromhéa to more than 3& minutes in the-“d;"

":??n' adult patients The investigators suggested that fiﬁht}'.f“}”f

instillataon,“%s\done in their study, vill'not affect‘, ifhgf‘
. PIRRAANE , 5

Secretfons beyond the mainste;:*
X Instillations have not been considered by researchers
,f to be a factor whxch may affect the infant's physiological

status. Yet, instilling infants with nqrmal saline may 15;Ef"

;ﬁj;iv directly stimulate vagal responses, leading to further

o ypoxemia and brachardia":,Ithay be that tﬁLtine
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Endotrgcheaf SUCtioning is not a benign procedure s

' Immediate negative effects associated with tracheal f

..

'suctioning”include'f hypoxemia, changes in heart rate and

rhythm, blood pres%ure and intracranial pressure _

. X
‘} Interrelated factors thought to Ynfluence the patient'
: .#» -‘—1 - a B h i/’
neponse to suctioning 1nc1ude removal of the patient from

ol

their oxygen sourte, ‘the’ severlty of the patlent's disease,n"'

,’ depth of catheter 1nsertion, the length and magnitude of jf

applied suction pressure and the diameter of the suction

catheter relative to the endotracheal tube f In addutiony ‘

A

handling maygexacerabate the 1nfant's responses to tracheal

. '._ v o _" . PR ) ). o N -._ = o .“. N
suctioning ;“f.; R _ ,_“.*»J;:y.,_? S
. o » N . o : ) o «

.4 ’ "-J /\ :
Several strategies~have been used to minimize sugtion

tpduced hypoxemia in adults and infants In adults, he"
use of preoxygenation and hyperinflations,,continuous f'.;

Vd', insufflation °f OXYQen and,preoxygenation have been»ﬁ

e

Successful 1n minimlzing hypoxemia.a H?perinflation should

/.

,_'s

t be used wuth caution in patients with‘severe respiratory

diswase requiring large tidal volumes._ These patients are Ti" |

. at risk of developing barotrauma and decreases in blood

pressure and cardiac output COntinudus insufflation of
: : ? /
} oxygen may be more beneficial if patients are mak!ng

'resplratory efforts and when flow rates approximate the ;

suction flow." : » ,h’ v ,
| Tne use of hyperinflations with inf7§§ivis:n6f_

S

e W



B R o
generally'recommended because of the possibllity of

o ,developlng pneumothoraces. Both preoxygenation with

':hypervent1latlon and contlnuous insufflation of oxygen havef»'b

,been successful in m1nimizing suction induced hypoxemia in |
- e ,»%»k”f- B : ' .

;uinfants. R ‘”__,.,-

The practice of inst1lling saline before txacheal
‘,suctioning is often used in clinical practlce., However,

'lthe effect og

'gveness of 1nstillations has not been
L , 8 AT e
ﬂyexamined R‘ﬁ

fc0nt11butlon of lhstlﬂ

ftracheal suctlon1ng . - r;
. N " B

. ,";!.', .
~ . . ¢



 Abrams, C:, & Johnson, ‘B. (19849 Endotracheal suetioning
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Used By Other Researchers
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INFAN% RESPONSES TO TVO ENSSTRACHEAL SUCTIONING M%/HODS

-

David Shorten RN BSCN (Investigator)

R _SH L e c e R R - :
R Infants’requiring neohatal 1ntensive care often requlre the
placement of a tube .into their windpipes Ko help then breathe.
“Every two to four hours, mucous i€ suctione from the tube so that
‘the tube will not .block. There are. two variations of-tiris.
~ procedure. One variation involves placing a little water (less ,
" -tRan one quarter of a teaspoon) 1nto the tube prior to suctioning N
'~ to help soften: crusty secretions. ~The: ‘other: varlation involves
suctioning: alone.n Although both forms of this procedure are -
’ normally used in caring: for- these infants,_we do not- know if -one
is better: ‘than. the other. ' The object1ve then of ‘this stndy is-to .
- ‘£ind out if the’ infant nesponds dr eren -1y to the placement of
- water with suctioning compared to tio ing alone.

L Your baﬂy‘s condltion }s being routinely monitored w1th a .
. ‘variety of. equipmeﬁt. "This routine monitoring'is not- felt by the
" baby and will ‘be used to measure the effects of the two suctioning
, varlations We know thatﬁiny form of airway suctionlng causes .
:’~changes in pressure on thJ baby's brain. To examine: this we will
. attach a small pad to the skin on: top of the head. While most '
. bab}es' half will already have- ‘beéen shaved for intravenous ,
.- treatment, it may be necessary Qo shave a small patch of hair- 1n o

- order to attach the pad. ' "The hailr wills gnow back. Samples of
"~ blood totalling one quarter of a teaspoon will be- drawn from'the
arterial catheter -(which your baby already has).. Your baby's
responses will be reqorded during the’ two variations of . S
suctioning. The study time will be two,. halfrhour sessions with
.two to. four hours- between the sessions. : S
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Participation of your 1nfant 1n this study 1s totally ' e

‘voluntary, withholding«your consent wili not’ affect any present or

future treatment yogr child. Jmay. requrre.. . | R

. N DT ’ . L
q%have any questions or' ‘wodld liké o £ind out the

resulta 0of "The study when completed, please feel free to contact

i
,J'
"

B . . B . o . -

e

: David Shorten RN BSCN ;‘;‘,,-of ‘ .»~br4*ﬁgu1 Byrne -
. 452-0691 S o7 432-6187
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* ° APPENDIX D -

“Formula .Used To Determine a/APO2 .~ ~. i
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‘fi’PIOZ- Inspired Oxygen Ten516

e s g Lol S : P
- . o+

A
. . . ., . . , g
. - B . P . - - -
. . . . . - - . A

-0+ Formula Used To Determing a/P02 *

. . . . L . . L.

©. Where:- PAO2= PIOZ - PaCOZ:- g -
Andg- PIO2= FIO2 (PB - PH20) =~ '+

. - . . .
e Tel . .. . .. o
L .

% KEY L
-PA62=~A1veolar Oxygén Tension i

~'fpaoz- Arterial Oxygen Tensidnx_ ?v*;>

: FIOZ Fraction of Inspxred Okygen
?PaCO2 Arterlal Carbon Dioxidew¥ension o
 R Respiratory Exchange Ratio (assumed to be 1 0)

PB=. Birometric Pressure S

P

AY

_ PH20- ‘Water tens1on in- lungs (assumed_to be 47rat 37 deg c

‘& relative humidity 100%)
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