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e MeSTRACT

Th1s study was undertaken to descr1be the resp1ratory d1stressed

neonate s phys1oTog1caT responses to chest phy51otherapy (CPT), a pro—-”-

,)

cedure cons1sttﬂ§ of. posturaT dra1nage, percuss1ons “and endotracheaT

f-lnstiTTat1on and suct10n1ng , In add1tion, the extent and nature of~»»

f-d1fferences of the responses of’ the neonate to two types of percuss1ons'

'were examined One form of percuss1ons 1nvoTved appTy1ng a ser1es of'

,rhythm1c bTows to the externa] chest waTT w1th the use of a. soft s1114 .

f; cone - Bennett resp1rator mask (Bennett method) The other 1nv01ved"g:;t'

j_jcontact-heel percussions 1n which the thenar or hypothenar pos1t1on .of 7_‘

the hand rema1ned 1n contact w1th the externaT chest waTT throughout”-i"‘

the procedure (Boyd Method) The phys1o]ognca1 parameters used to des-'; f

| cr1be the neonate S responses were heart rate (H/R) mean arter1a1 '

’pressure (MAP), 1ntracran1a1 pressure (ICP) \transcutaneous oxygen;‘?gv'

. ‘ﬁ
’ ///’transcutaneous carbon d1ox1de (TcpCOz) TeveT,'band, arter1a1 carbon

d1oxide tens1on (PaCOZ)

The c11n1ca1 controTTed randomized exper1menta1,_simp1e cross-ht{

.(TCPOZ) Teve] = a1ve01ar-arter1a1 OXygen grad1ent (A-a 02 grad1ent) o

""over des1gn of the study permitted each neonate to act as—h1s/her own _.“i'z

_fcontro] ‘ The*subJects were 30 neonates who met the study cr1ter1a of--‘ .

e being 28 days of age or younger weigh1ng more than 750 grams, requir-f'lf '

5‘1ng 1ntubation Tess than 91% inspired oxygen concentrat1on, CPT ate"-,‘j e

_leeast once every four hours, and an ﬁndwe111ng arter1a1 11ne and not ;',7t

jbelng on’ short act1ng sedatives



Each neonate was random1y ass1gned to one of two gro ps Group ise;a”i;
r

"cons1sted of - those 1nfants who. rece1ved the ‘Bennett percu551ons Fl t

- and. the Boyd percuss1ons at 1eastnone hour 1ater Group two cons1st dif' o

:

: of those 1nfants who rece1ved the percussqons in the . erse order Theo'ﬁ
phys1o1og1ca1 parameter levels, w1th the exception of the A-a 0, gra—
"‘d1ent and PaCOz, were recorded on a s1x channel recorder Oesophagea1;.?
.d pressure was measured to estab11sh equ1va1ency of chest 'cmnpress1on ‘

' The neonates responses were recorded dur1ng the ‘pre—CPT postural

*pdra1nage percuss1ons, 1nst111ation and suct1on1ng, and post -CPT- phases SRR

Ana]ys1s of the data revea]ed that the neonates mean phys1o]og1ca1,.
”,iresponses to postura] dra1nage were not s1gn1f1cant1y d1fferent from.h

- those observed dur1ng the pre-CPT and post ~CPT. phases However the-

' j,neonates mean responses to endotrachea1 1nsti]1at1on and suct1on1ng R

”1nd1cated a sign1f1cant deter1orat1on in the neonates cond1tion from,;'_Vs"

that observed during a]] other phases of CPT except the percu5510ns :

'”-;‘phase when the neonates responses to the Bennett and Boyd percussionsi'l;

:“were compared, a s1gn1f1cant1y h1gher H/R MAP and ICP increased Ozia__‘”;

requ1rements, 1onger per1ods of hypox1a and hyperox1a and a greaterj"
i}

B range of" H/R were noted during the Bennett percussions. A]so fo]1ow1nga-, 1_5 ?

””;the Boyd CPT sess1ons, 1mprovements in’ the A-a 02 grad1ent and PaCOzif |

5';;1eve1 were noted

The study f1nd1ngs suggest that the endotrachea] insti]lat1on andi}

N jsuctioning and the 1ncreased amount of hand]ing required to de]iver thei;

T Bennett percus51ons had a de]eter1ous effect on ‘the neonates._ Also the,hB

*jltype of 1nfant hand11ng invo1ved in the Boyd percuss1ons seemed to have; L

e more ca1m1ng 1nf1uence on the neonates than the type of hand]tng

'1nvolved 1n/the Bennett percuss1ons,
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"CHAPTER I

- INTRODUCTION

: ,_'1 ems

, BaCkgro‘und of then_Prob]ém"f. o
T R e |
0ver the past twenty years a great number of changes have taken .

p1ace 1n the field of neonatoTogy The term neonatoTogy 1tse1f d1d not—

'. ex1st uptﬂ 1960 (Schaff-er, 1960) Smce the premature nursery has

-'become a neonataT 1ntens1ve care un1t (NICU) the surv1va1 rate of aH."

1nfants, espec1a11y 10w b1rth we1ght 1nfants, has rad1ca11y 1mproved

| -Today, the SUrvnvaT rate of 1nfants we1gh1ng as 11tt1e as - 1500 grams 1s e
E ;near]y that of qu term newborns : The mortahty rate among 1nfants"'
,‘with resp1ratory d1stress syndrome or- hyahne membrane d1 sease (HMD) has .

) been reduced by 90% These changes can be attr'ibuted to the avaﬂabﬂ-, ‘ L

.1ty of such soph1st1cated, expensive, and 1nvas1ve techmques as 1ntra-

aort1c momtoring of bTood pressure and oxygen tens1on assisted pos1-'

't1ve pressure ventﬂatmn tota] parentera] nutr1tion w1th am1no ac1d"

. ,
soTut'Ions, and aggresswe management of respiratory and surg1ca1 prob- '

o

w1th the advent of cont1nuous momtormg techmques 1n neonataT

",1nter§1ve care it has been possible for caregwers to recewe immed1atev
. feedback regardmg the effects of handhng and necessary therapeutic ‘_

'-—treatments on the 1nfant.< Tomney (1980) found that nurs1ng care can

-
o . :4‘ . ' ".'>.t —

r .

oL



have a profound ~effect on the cond1t1on of a cr1t1ca11y 11 .pretérmcf--

“-neonate. Very 11tt]e work _has been done 1n the area of responses of"'

'critica11y i1] neonates to spec1f1c nurs1ng care procedures such as -

NN e Y

* Statement of .the Problem -

y.chest phys1otherapy (CPT)

3 controversy present]y ex1sts 1n the 11terature about the’ most'j'

.ducted*to 1nvest1gate the app11cat1on of percuss1ons to the externaT:'

. eff1cac1ous method of CPT for neonates Several stud1es have been con-,ii

'ﬂchest walT of 1nfants us1ng the c]app1ng method advocated for adu]t P

" herapy (Curran & Kachoyeanos, 1979 ” Etches & Scott 1978 Fox, S
'”Schwartz & Schaffer, 1978 =Ho11oway, Adams,.Desai & Thambran,\1969
‘ ‘yPuroth 1979 “Stern, 1979) ~ Two coht%o]]ed"tr1a1s (F1ner & Boyd c

. ;1978 F1ner Moriartey & Boyd 1979) us1ng contact-hee1 percuss1ons,_a 'ff

: new form of CPT for neonates have been conducted 1n recent years .Theo.J*

S

‘results of these stud1es have been 1ncons1stent ' There 1s a dearth off-:3

8 ‘4conc1us1ve ev1dence about how neonates respond to CPT and the most'i.i

" Need :for’ the Study \

'; eff1cac1ous method of CPT for-. neonates

with the rap1d1y expand1ng ro]e of the neonata] 1ntens1ve care _jj'

",ljnurse severa1 procedures from other d1sc1p11nes*hgvg/been 1ntegrated _d



'ﬂi,into'the rout%ne‘nurSing'care’of the-tritdca1TyTiTT'neonate (Bé]]fg;
1980 Dunn & Lew1s, 1973 Hansen, 1982 Ostra & Schuman 1974 Peterson'u

& F1sher 1979 S]ov1s & Commerc1 1974) Procedures such as start1ng';

'1'9 over of nurs1ng staff 1n the NICU s1nce her departure Ihus,

x1ntravenOUS (IV)- 11nes ' draw1ng arterda1 b]ood samp]es, man1pu1at1n93
resp1rator settwngs and vary1ng oxygen concentrat1ons and doing'CPT.nouni
fa]] w1th1n the nurse s~ doma1n ' | , . ' \

AL the present time, in the NICU of the Roya1 A1exandra Paed1atr1c.
Pav1110n cPT 1s ordered for a]T pat1ents who require mechan1ca] vent11-'2
at1on to keep the art1f1c1a1 alrway, __.‘ endotcachea] tube (ETT)
patent, and to 1mprove vent11at1on through nnvement of secret1ons from -
sma11er bronchio]es and bronch1 to the 1arger ma1nstem bronch1. Becauseu

. the Boyd method of - CPT percuss1ons 1n wh1ch contact-hee1 percuss1ons“'
were used was found to be effect1ve (F1ner & Boyd 1978) 1t was system—'
at1ca11y taught to the neonata] nurses and qu1ck1y rep]aced the Bennett4

- . method in wh1ch a c]osed-end Bennett mask for percuss1on was used The :
efficacy of the Bennett method of percuss1ons has rema1ned unproven L

| It has been noted that over the past two years the staff in the"

'NICU has 1arge]y reverted to us1ng the Bennett percuss1ons Th1s change?i_
has been due Jin part to the*departure from the un1t of the des1gner off;(

the technique Mrs Jan Boyd D P.T:, as well as- to. the very h1gh turn-VV

the best%kare poss1b1e to neonates 1t was crucial to study the effec-a.

t1veness of the Boyd and Bennett methods of CPT

N S
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i SRR #' " purpose’ of the Study SR [
) ? . . ) 4‘”‘\. i -. = - . i ".; .; ) , . g

‘ ‘v._ ) . ‘ Co : “'. R : . " 5 .
The purpose of the study Was. to’ descr1be compare ”and evaTuate the‘“

-

physiological responses of . the respiratory d1stressed neonate to the

B Bennett_anduBde methodsAof CPT% . ; -': 5:: o 7~f“
. SR Lo e L .

..-Research Questions = - = ...

' 3';.: What are. the resp1ratory d1stressed neonate S responses to the Ben-;'
".‘hett and Boyd methods of CPT as 1nd1cated by the phys1olog1ca1 par-.‘
:ameters of heart rate (H/R) mean arter1a1 pressure (MAP) 1ntra-
fcran1a11 pressure (ICP) transcutaneous oxygen‘ tensfon 1eve1
.f(Tcpozj and- transcutaneous ,oarbon :id1oifde‘ Ltens1on, 1eve1, |

. 2} - Are there d1fferences in the responses ot the respiratory~ d1s--
| -tressed neonate to the Bennett and Boyd methods of CPT as 1nd1cated |
‘7°by the phys1o1og1ca1 parameters of H/R MAP ICP, a1veo1ar-arter1a1
"oxygen' grad1ent (A-a 02 grad1ent) Tchz,"TcpCOZ,f and_:artef

| ""rtai'oarbon dio§1de tension-(PaC02)7 | L :y - | :
V’B;okiwhat 1s the extent and nature of the d1fferences,'if'any;5%ntthé'“
isresp1ratory d1stressed neonate s respooces to’ the Bennett and Boyd
R methods of CPT as 1nd1cated by the phy51o.og1ca1 parameters of H/R

MAP., ICP ‘A-a 02 grad1ent Tcpoz, TcpCOZ, gad PaCOZ?
: . . ‘ .



Research Hypothesés

fResearch hypotheses re]ated to the second and th1rd research quest1ons.

”.swere as fo]]ows

L

v

'There s no d1fference in the H/R dur1ng and fol]ow1ng the Bennett

method of CPT as compared to the Boyd method of CPT /‘.'

.-There is. no~d1fference in the MAP dur1ng and fo]]ow1ng the Bennett o
u method of CPT as. compared ‘to. the Boyd- method of CPT. g _ -
flThere 1s no d1fference in the ICP ‘during and fol]owing the Bennett
‘method of CPT as compared to the Boyd method of CPT. y

. ‘;'There is no d1fference 1n the change 1n the Tcp02 1eve1 dur1ng |
:ir.the Bennett method of CPT as compared to the Boyd method of CPT '
tThere 1s no difference 1n the A-a 02 grad1ent fo]]ounng the
jfijBennett méthod of CPT as compared to the Boyd method of CPT

. ijhere 1s no d1fference 1n the change in the TcpC02 leveb dur1ng
- the' Bennett method of CPT as compared to the Boyd method of CPT |
‘;There 1s no d1fference 1n the change 1n the PaC02 1eve] fo]]ow1ng

"; the Bennett method of CPT as compared to the Boyd method of CPT

.Definition:of-Terms R

The fo]]owing defin1t1ons were accepted by the 1nvestigator for :;

terms ut111zed 1n the study

-



~

A neonate s an 1nfant who has not yet reached h1s/her twentyi o

.- e1ghth day of 11fe (Hasse]meyer 1964 p. 2)

The neonata] per1od is the per1od of t1me from b1rth to the comp]e- '“f

1

' ca]]y 111 neonate

_ resp1ratory distressed neonate

t1on of the twenty seventh day of’ life (Hasse1meyer, 1964 p. 3)

A preterm or premature 1nfant is any 1nfant born before the end of

the th1rty seventh week of gestat1on regard]ess of'b1rth,wejght-"—

(Korones & Lancaster 1981 P 83)

iy

; Ac-term 1nfant_ is. any 1nfant born at or after the end of the“i;f

- thirty-seventh 'week of gestation, regard]ess of b1rth~ wejght_

o (Korones & Lancaster, 1981 . pi83).

A respiratory d1stressed neonate 1s one who requ1res endotracheal o
" N
1ntubat1on 1n order to estab1ish and/or ma1nta1n normox1a, nonmo-_”*v

é:‘~carb1a a norma] pH 1eve1, and an unobstructed a1rway

Chest phys1otherapy is the app]ication of percuss1ons to the neo-ﬁjh»

nate s externa1 cbest wa11 fo110w1ng postura] drainage and rnvo1ves S

1nsti11at1on and suctioning of the ETT to: remove secret1ons fromv e

part1cu1ar pu]monary 1obes "f”*'ff‘\;'

A neonata1 1ntens1Ve care un1t is a’ spec1a11zed nursery wh1ch pro-ff B

v1des fac11it1es and tra1ned personne1 for the care of the cr1t1-ﬂ“f:_

:"“Q*ASSumptionSf;:'fke'”

" .

S1x bas1c assumptions were cons1dered to be essent1a1 to the-study xffji

CPT 11g required to help c]ear pu]monary secret1ons of thec_jff

1]



"'2. T'Inst1T1at1on and suct1on1ng of the ETT is. requ1red to ensure remo-,,

ﬂ:va1 of pu]monary secret1ons and hence, patency of the ETT of the-l o

- resp1ratory d1stressed neonate.. ”j.f:p 7;» "p;" ~-3..; ,‘”,

s -

'-p;5t1ne procedure CPT.

- 3f.‘ Hand11ng 1S necessary to prOV1de care - to the resp1ratory d1stressedi;'
f‘neonate o ' ' e o ~h; -

T_;4,.;pA state of homeostas1s is better for the resp1ratory d1s\ressedfnﬂ'
"ﬂ-neonate than w1de var1at1ons 1n phy5101og1ca1 Parameters '/_;it‘
f,psﬂﬁ_iA neonate who 1s re1axed a"d<qu1et has “a- greater 11ke/)ﬂéod ofszf

”'flachiev1ng or ma1nta1ning homeostas1s than one who 1eﬁi§3\‘~J

;:ﬁo‘ffNon-1nvas1ve mon1tor1ng 1s 1n no way harmfu] to theycr(tlca11y 111j,‘*‘
- ,;'neonate Lo T rsﬁ;,i”_,';-, g

< sumary

Many changei have occurred 1n neonato]ogy Proggdures wh1ch oncefl:jf

j{were performed by’ non-nurs1n9 Personne1 are be1ng performed by nurses:f-;zg

'5foThere 1s a 1ack of knowledge about how 1nfants respond to the care theyf”f]Qf

\

J?rece1ve Thls study was des1gned to descr1be compare, and eva]uate thef{a‘f

Z-H ¥phys1o1og1ca1 responses of the respiratory d1stressed neonate to a rou-igaf:



CCHAPTER I

"REVIEW OF THE LITERATURE

t“'71nfant CPT as we11 as adu1t stud1es re]evant

R L1terature perta1n1ng to chest phys1otherapy as we11 as other'*

re]ated areas 1s presented 1n four sect1ons Stud1es of neonata1 and/or

,»4

the present research aref‘

[j;presented and eva]uated 1n terms of the1r methodology, resu1ts,.,‘ nd'- o

:VTrecommendat1ons Stud1es and other 1iterature on 1nfant hand11ng are'j_;

3

"-;descr1bed and eva1uated Stud1es descr1b1ng the effects of 1nst111at1on C

~!

= .and suct1on1ng of the ETT on. 1nfants are presented F1na11y, 11terature

'ﬂfre]evant to the 1nstrumentat1on requ1red by the study protocol for’f"

'1-1measurement of the selected phys1o1og1ca1 parameters 1s dlscussed

"ﬂi'thestfphysfotherapyt?; ';_‘:
L . 2 ey E \ |

s

Am1dst a re1at1ve dearth of ava11ab1e stud1es, a controversy ex1sts3.f=

‘w?;71n the 11terature as to the most eff1cacious method of performing CPT onfo :

-Gfthe neonate Chest phys1otherapy 1s fe]t 0. be 1nd1cated nn any cond1-'f;

S :;_t10n 1n wh1ch an excess of pu]monary secret1ons cannot be removed byj'p;“
" “1such'normal cTearance mechan1sms as. c111ary act1on and coughlng It hasQ_,,;

uifif;also been 1nd1cated in. the treatment of ate1ecta51s a patho]og1ca1 con?“ f&

i f,fid1tion to which neonates are very prone (Schaffer & Avery, 1971)



\r-ﬁ’

HoTToway, Adams, Desa1, ‘and Thambr1an (1969) were one of the f1rst
) f;groups of researchers to report on the effects of chest phy510therapy on :

| neonates They attempted to va11date resu]ts of a pre11m1nary 1nvest1-

vT,gat1on (HoTToway, Desa1 & KeTTy, 1966) 1n wh1ch a faTT 1n arter1a1 oxy-
‘;_gen pressure foTTow1ng "standard1zed chest phys1otherapy . wh1ch
'”took the form of cTapp1ng (HoTToway et’ aT 1966 p 422) was documented

: In the 1969 study, HoT]oway et a] stud1ed 51 neonates who were%d}v1ded

'f:_ 1nto 3 groups Group 1 cons1sted of 14 spontaneous]y breath1ng, nonnaT

*_ bab1es seTected 10 match the pat1ents in . the other two groups w1th

"respect to age Group 2 cons1sted of 22 curar1zed and venthated/heo-

‘:T.nates w1th tetanus neonatorum Ten of these nt'. S

's1ons and suct1on1ng beTowed by i'h’_crease 1n vent11atory 1nf1at1on

'jpressure of 10_cen”f

‘:3}1ncrease 1n 1nf1at1on pressure The 1nfants were random]y ass1gned toff1

--_13_'3 rece1ved percuss1ons.P‘ ‘

7

| “rotthese sub groups Group 3 was composed of 15 neonates 1n s1m11ar cond1-f‘fjdjf

rece1ved percus-"f'"

;‘ers of water (cm HZO) for 10 m1nutes GTthf=pj<§

“: 1ng 12 1nfants rece1ved percussions and suct1on1ng w1thout ana; vl

V'ivt1on to those 1n Group 2 | Through random ass1gnment 8 neonatesifa-ffl

e rece1ved an 1ncrease 1n vent11atory 1nf1at1on pressure fbr 30 m1nutes;3""

”wh11e the rema1nder rece1ved no 1ncrease None of the 1nfants 1n Group;*f

The dependent variabTes 1n the above ment1oned study 1nc1uded thetf.“.

o oxygen and carbon dioxide tens1on Tewels of arter1a11zed bTood obta1nedf}

_ﬁfrom the scan of a11 infants and the A-a grad1ent TeveT for oxygen efuf

.f;NonmaT standards for resting arter1a1 oxygen tens1on (Pa02)

.,-'



: " ‘%er _~ : t ..o:.‘ .
':'Pacoz TeveTs were obta1ned on Group 1 1nfants who served as’ controTs"fﬁ<ﬁ

o One bTood samp]e was taken from each 1nfant in th1s group w1th Group'
g

"‘fi 2 bTood samples were drawn pr1or to the commencement of the percuss:'

-Tswons 1mmed1ate]y foTTow1ng the percuss1ons and suctfon1ng, at the endﬁ“;

of the ten m1nute per1od of hyper1nf1at1on,,and one hour foTTow1ng the'V‘

1Y

hyper1nf1at1on per1od A contro] or base11%§ bTood sample was also A;'

adrawn from the 1nfants in. Group 3 1n add1t1on to a sampTe drawn 30’{”

.‘; m1nutes fo]]ow1ng the hyper1nf1at1on per1od

HoTToway, et aT (1969) reported that the percuss1ons and suct1on1ngff.'i

'fd1d not 1mprove the Pa02 TeveTS but actuaT]y produced a. smaTT decreaseNj

"“111n the Pa02 and PaC02 TeveTS and an 1ncrease in’ the A-a grad1ent,_f-

: pTeveT for oxygen The PaC02 levels d1d return to the pre-CPT Tevels3;7_

. one hour fol]ow1ng the hyper1nf1at1on per1od Th1s return to norma] was*f?f

“'r:;acceTerated‘by ventiTatory hyper1nf1at1on Moderate hyper1nfTat1on (IQ'7fff

~e1cm H20) w1thout benef1t of percussions produced smaTT 1ncreases in the; ‘;

’"j,PaOZ-TeveT Ne1ther percuss1ons nor hyper1nf1at1on aTone or together:f?

|

. ”Tffifproduced bTood gas Tevels s1m11ar to those of the normaT 1nfantsn51n"“:"'

;T;Group 1 ‘
In a retrospective rev1ew of 130 charts of neonates w1th HWD

“Remond1ere Re11er Esc]apez and Beaudo1n (1976) d1scovered s1gn1f1cant

7?id1fferences 1n pu1monary comp11cat1ons between those 1nfants who hadjﬁlhf

;“'Vﬂrece1ved percuss1ons by c]app1ng and those who had not.» There wereh;fn

| %qffewer 1nc1dences“of airway obstruct1on and pu]monary ateTectas1s 1n thehdf'

'JVFQ bneonates who had been treated w1th percussions. The 1nvest1gators '



| '”conc1uded that prov1ded 1t is carried out’ by an expert -and provided'-"

\*e]ementary ru]es of prudence are respected resp1ratory phys1otherapy 1si R

. [ ¢

w1thout danger 1n the premature and newborn ‘ It 1s thus an essent1a1'f -

accessory form of treatment ;_ oo dur1ng the neonata1' perfodfp‘v'

;(Remond1ere et al, 1976 :p.622)\_

In 'the1r 'study, Fox, Schwartz, _and Schaffer (1978) random]yf:lt”

"selected 13 neonates from an 1ntens1ve care un1t in order to 1nvestigate';" ’

"fph;¥1olog1ca1 a]terat1ons in resp1ratory funct1on<assoc1ated w1th CPT P

..lArter1a1 blood gas 1eve1s resp1ratory patterns, 1ung mechanxcs ndw.:

. -tfunct1ona1 resvdua] canac1ty were measured during a’ contro] per1od [

fo11ow1ng 30 seconds ot v1brat1ons CPT and suct1on1ng, fol]ow1ng hyper-f;jr°

fventt1at1on and two hours fo1 w1ng suct1on1ng In a11 cases the<.75

f7fract1on of 1nsp1red oxygen (F102) was mainta1ned at the contro]t._f".

1§per1od 1eve] 1n orderAto ascerta1n the responses of the 1nfants under1;

) *fh1gh1y contro]]ed cond1t1ons When compar1ng test and control measurest-?“f;

;the researchers found s1gn1f1cant decreases 1n the Paﬁz 1evels fo11ow—.:3

.’1ng suction1ng as we]] as 1n5p1ratory res1stance and a s1gn1f1cant“

'“?7:1ncrease 1n the Pa02 1evels after hyper1nf1at1on,fand 1n the resp1ra-ﬁf

-”tory rate fo]]ow1ng suct1on1ng There was a]so a trend 1n wh1ch 1ung.,:.

' comp11ance 1ncreased as’ funct1ona1 res1dua1 capac1ty. 1ncreased during- -
Tf? suction1ng _ L : i | . ld :_ ey p.
| Etches and Scott (1978) demonstrated that the anount of upper air- ‘
{way secretions removed by suct1on1ng was s1gn1f1cant1y 1ess than thatA

1'removed by suct1on1ng fo]lowing CPT The CPT used on the s1x neonates;

‘v
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in th1s study was postura1 dra1nage and manua] vibration during the ‘

exp1ratory phase - as we]] gent]e percuss1on of the chest wa]]"_ ‘

(Etches & Scott, 19/8 p. 713) A clapp1ng motion. w1th the cupped hand
prov1ded the percuss1ons to the externa] chest i ' "
A study by F1ner and Boyd (1978) and F1ner Boyd, and Grace (1978)
compar1ng the effect of postura] dra1nage to postura] dra1nage accompanﬁ_ f
ied by’ chest percuss1ons, 1ntroduced a new method of perfonm1ng cheste
':hpercuss1onsf contact-hee1 percussions In the f1rst group of 10 neo-“
.'nates .studied there was no 31gn1f1cant a]terat1on in: the arter1a1;
»}Pa02”~1eve1 fo1low1ng the postura] dra1nage There was '“however in‘.%
lthe second group of 10 neonates,_a s1gn1f1cant 1ncrease in the PaOéhl
Tevel, when percuss1ons were added to the postura] dra1nage ‘The 1nves—~i
t1dators found no d1fference in: the pH or PaC02 1eve1 e1ther pr1or toé‘t
or dur1ng the treatment or 15 m1nutes posttreatment in a11 20 1nfants
‘_ Ina very poor]y contro]]ed study by Currdn . and Kachoyeanos (1979)
s1u neonates were. random]y ass1gned to one of three- CPT groups -l) .

v1brat1on" us1ng an e]ectr1c toothbrush 2) percusé\bns us1ng a padded

: n1pp1e, and 3) no CPT It was not reported 1f postura] dra1nage mmss..

emp1oyed The resu]ts 1nd1cated that the 1nfants 1n Group 1 exh1b1ted
‘:~the h1ghest 1evels of mean p02 and pCOz (CUrran & Kachoyeanos

1979 p. 313) as well as the best sk1n co]or and c1earer breath sounds
J1mmed1ate1y fo]]ow1ng CPT Neonates 1n a11 groups had s1m11ar s1gn1fi->-~
cant 1ncreases 1n ap1ca] pu1se and respIratory rate follow1ng CPT | )

el

. T e, A
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t-fn'~a :combfned retrospect1ve ' d"prospéctivéd‘study;ﬂ Ftner

Mor1§rtey, Boyd Ph1111ps, Stewart and U]an (1979) demonstrated that :

1nfaht‘ extubated after 24 hours. of 1ntubat1on benef1tted svgn1f1~ -

' cant]y from CPT wh1ch cons1sted of - hourly manua1 chest v1brat1ons

i V}app11ed to the r1ght upper ]obe and postura] dralnage ' Of the 85 neo--t

”‘nates eva]uated (43 w1thout CPT and 42 W1th CPT) 17 suffered from r1ght“

dupper 1obe (RUL) ate1ectas1s fo1low1ng extubat1on 3 S1xteen of therl
h;1nfants w1th RUL ate]ectas1s were not treated w1th CPT fo110w1ng extuba—.:'”
.f_t1on, wh11e one. 1nfant rece1ved CPT fol1ow1ng extubat1on The 1nvest1- o

'gators conc]uded that CPT 1s benef1c1a1 1n the prevent1on of RUL atelmaf

'~_ectas1s fo1low1ng pro]onged 1ntubat1on

In their study, Tudehope and Bag1ey (1980) added the transcutaneous'?

.5oxygen factor to the . var1ab1e oﬁ arteria] b]ood gas (ABG) levels stud—‘hfp
- ded. Three d1fferent techn1ques of CPT were evaTuated 1n 15 prematures SR
{’  requ1r1ng mechan1ca1 vent11at1on contact-hee1 percuss1ons c]app1ng f{
with a Bennett face mask, and v1brat1ons w1th an e]ectr1c toothbrush [ﬁ
TEach 1nfant rece1ved a11 three treatments two. hours apart Arter1a1

'“b1ood gas 1eve1s were obtalned pr1or to. and 15 m1nutes fo110w1ng each:~”

-

0 CPT sess1on A11 CPT techn1ques were accompan1ed by postura] dra1nage

‘A-S1gn1f1cant 1ncreases in the Pa02 1evels were demonstrated 1n the - two{2ﬂ77
‘percuss1ons groups (contact-hee] and Bennett mask) with no d1fferences:f.‘

ﬁ{1n the pH or PaC02 1evels noted 1n any of the three groups The éPT

“5}¢fwas genera11y we]] tolerated by the 1nf5nts



——~4———~(0 5——& 5——and*2 5—m1nutes) on‘the“neonataT“pu1monary functlon para- fff“

In a recent abstract Duara Bessard Kesz]er Artes and Batzer -

(1983) reported the effects of three d1fferent percuss1on t1me 1nterva1sl,fi

. meters of m1nute vent11at1on (VE) TCpOZ, 1ung comp11ance (CLI ';r

| 1nsp1ratory res1stance (Ri) and exp1ratory res1stance (RE) ‘.Ait

‘ data were obta1ned pre CPT and post CPT frdm s1x 1ntubated neonates w1thm»'

.“HMD A card1oresp1rograph was obta1ned throughout the study The per-g‘fﬂ'

".cussTdh t1mes were tested 1n three sess1ons w1th s1x postura1 dra1nage o

R

pos1t1ons per sess1on done at two hour 1nterva1s For a11 s1x 1nfants;£;u}

. -after the 2 5 m1nutes of percuss1on t1me per pos1t1on sess1on the-CLr'

B 1ncreased by 74 3% the RI 1ncreased by 56 4% and the RE decrEased f:

1
o .

'by 34, 1% Changes fo]low1ng'the 0 5 minute sess1on were var1ab1e wh11e‘;

«1,_ ,,,,, //hanges fo]]owwng the 1 5 m1auteosess1on 1nd1cated a deter1orat1on in

:_ses51ons and the VE »showed no: s]gn1f1cant change fo]]ow1ng JaTli‘*r“

:}sess1ons In compar151on w1th base11ne 1eve1s, the Tcp02 decreased oyZ;;gT'

E,the 1nfants cond1t1ons The H/R stayed cons1stent throughout a]]”

A':5 1% after the 0 5 m1nute session by 11 5% fo110w1ng the 1. 5 m1nute i

'.*'sess1on and by 7 7% fo]]ow1ng the 2 5 m1nute sess1on a The researchers'

S concluded. that the 2. 5 minutes of percuss1ons produced the greatest ‘ﬂ '

o ,f1mprovement 1n pu]monary funct1on w1thout any greater decrease in

iTchz and comprom1se of the card1ovascuTar system

Mu1t1p1e r1b fractures can easi]y occur in newborn 1nfants w1th w"

-f'osteogenes1s 1mperfecta congen1ta congen1ta1 hypophosphatasia,'osteo-ﬂ< .

t'poros1s _:and yknodysotos1s and;{in,-1nfants fol]ow1ng vagorous



resusc1tat1ve efforts (Wescenberg, 97{) A]so two cases are reportediAT

\

1n the 11terature Jdn- whwch overforcefu] hand percuss1ons were 1mp11cated4"

[

“;*f‘———‘as the cause of‘r1b_fractures -in 1nfants (Puroth Ca]dwe]] & Levkoff.
1975 Geggé1 Per1era & Spackman 1978) . | ‘ g "_ . ‘
' Puroh1t Caldwe]],:and Levkoff 1975) reported a case of a 75 day o

o]d premature 1nfant whose x-rays revea]ed hea11ng r1b fractures of the;S,«

r1ght s1xth and seventh, and, 1eft e1ghth r1bs Th1s 1nfant had rece1ved -
VTgorous percuss1ons fo1low1ng the occurrencé of postextubat1on ate1ec-ffi

- tas1s on the 53rd day of §1fe It was fe]t that the force used 1n the?'

CPT desp1te thef"techn1ca1 expert1se of nurs1ng personne]“'(Puroh1t etlfb"

ffai; 1975 p 1104) e1ther alone or 1n conJunct1on w1th stress due to }_ft

resp1ratory d1stress, was enough to fracture the r1b cage~ g{,tu

Gegge] Per1era and Spackman (1978) also 1mp11cated hand percus-€7~~~

'Lif s1ons (clapp1ng) 1n the r1b fractures of two premature 1nfants In both{*{ﬂr

cases, as 1n the prev1ous case the 1nfant*s postnata] age ‘was’ approx1--ﬁ*
mate]y 2° 1/2 months,. Both 1nfants suffered from r1ckets and severe 1ung’:

d1sease chkets has been 1mp11cated 1n the development of resp1ratoryr?

REEY

d1stress in prematuré 1nfants, even in the absence of under]ying 1ung}ff"

d1sease (G1ascow & Thomas, 1977) Th1s resp1ratory distress has been:f,_;

attr1buted to softened or fractured r1bs and to a myopathy generated by

“a def1c1t 1n 1, 25 dfhydroxyvitamin DB (Schott & wi11s, 1976) One-offiW -

the authors of the case study (Pere1ra 1982) recommended that chestfid'

r

percuss1ons be avo1ded ent1re1y and on]y v1brations and postural drain-if%;f

age be used 1n bab1es w1th poor]y m1nera1ized bones ' He further‘?fti»



recommended that V1tam1n D and ca1c1um supp1ements be added to the

';_'nutr1t1ona1 therapy of these 1nfants

J.m 1.97 “"WO_T'E Lﬁied —

mechamca] ventﬂatwn for resp1ratory faﬂure when the pat1ents kpe/

"turned from a Supqne to a’ prOne p051t1on us1ng a Clrcoe1ectr1c bed

_""the1r Pa02 1eve1s 1ncreased by an average of 47 torr Af,ter‘ the

\"'pat1ents were: in the prone pos1t1on for 4 to 8 hours “their. Pa02‘

71eve1s gradua]]y returned to the 1eve‘|s obtamed 1n1t1a11y In th1s-'.

f,study, arter1a1 b]ood samp]es were obtamed by rad1a1 artery puncture or - -

',from 1ndwe]hng arteria] catheters,,pmor to and 30 '- 120 m1nutes-"

foHomng body pos1 t1on changes

In a. prospective study of 47 adu]t patients rece1ving mechamca]_'

\'.vevventﬂatmn McKenz1e Schmn and McAsseHn (1978) eva1uated the__‘

‘,:changes in, the Pa02 1eve1s wh1ch occurred foHowing CPT cons1st1ng ofj

-.pon«tural dra1nage, c1app1ng or v1brations,.\encouragement of coughmg,- g

‘ | .z.:and suct1on1ng The- changes 1n the Pa02 1eve1s were not found to be'jv,

- ']_'l"s1gn1f1cant A1though the Pa02 1evels d1d not 1mprove, chest x-rays-

;taken mthm 24 hours of the treatment 1nd1cated 1mproved 'Iung status 1n
:i‘,f_68% of the pat1ents The CPT ‘Was - most effectwe 1n the treatment of'.,
.J"':".um'lobar dens1 t'ies and ate]ectas1s of acute onset. S | L | o

_ : ' FoHomng the advent, 1n 1977 of vndespread use of transcutaneousi. :

:Roxygen momtomng, Hedstrand Rooth and Ogren (1978) attempted to eva]-."
':‘."'uate the effect of indiv1dua]ized therapeut1c methods utﬂ1zed in res-".._'»

o p1ratory phys1otherapy. , Arteria] oxygen tens1on was estimated by the:",f"



transcutaneous oxygen tenSion method Forty five postoperative patients
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Y
¢

) cooperated 1n a study in which ‘the effects of taking 3 deep breaths in a, | A

60 second epoch,_a551sted by 1 of 3_reSpiratory_iMerapy dev1cesr_were
compared to the effects obtained during imp]ementation of a standard.
phy51otherapy programme A peak 1ncrease 1n the Tchz 1eve1 occurred |
after 1 minute and 51gnif1cant1y increased 1evels were seen for 2 to 4 )
minutes fo]iowLng deep breathing with the respiratory dev1ces - The
routine phy51otherapy programme of verba] and manua] a551sted deep
breathing resu]ted Jin- an even greater rise in the Tcp02 1eve1 and~

proiongation of this 1ncrease to 6 minutes

Many recommendations have been made regarding CPT techniques 1n -

1972 Pinney pubiished one of the earliest guides for p051tioning'fl‘f

; 1nfants for CPT. The method of CPT recommended was percuSSions uSing a“

cupped hand

Dunn and Lewis (1973) recommended postura] drainage in order o
faciiitate grav1tationa1 drainage of secretions from the. sna11er bronchiﬁrv
. t° the 13"99Y bronchi They suggested that the 1nfant be p]aced in the>‘¢;

appropriate drainage positions for lower and middle 1obes for up to.fy‘.'

Sixty minutes at a time They a]so advocated the use of percussions;?’

USing a smali, padded plastic cup to proVide effective percu551on with;:;.‘

S s“°t1°" C"p a°t1°"" (D“"" & Lewis, 1973 p. 489) From their ciinicai' e

I

experiences and aduit studies u51ng bronchoscopy to view moyement of ff

secretions 1n third order bronchi Dunn and LeWis feit that vibrations.‘- i

ALY




us1ng an- e1ectr1c toothbrush was even more effect1ve than percuss1ons

"_,for loosen1ng secret1ons

4

Ph111p L1977l_recommended_the_use of a_rubben_n1pp]e base_for_pera__;;

~""cuss1on ‘of the neonata] chest wa]] w1th the 1nfant in. the appropr1ate

- dra1nage posit1on V1brat10ns us1ng an e]ectr1c toothbrush ‘was also o

;advocated but .no other gu1dance on technique was. offered
__f. In an art1c1e regard1ng pogﬁural drainage pos1t1ons, percuss1onsp?;
"and v1brat1ons techn1ques (Teck]in 1979) Teck]in 111ustrated three“' |
»_types of equ1pment used in chest wa11 percuss1on an anaesthes1a maskf S
'-.for premature 1nfants, a padded med1c1ne cup,»and a stethoscope head forji;
t‘term and ‘older 1nfants The nurse was warned to not percuss ‘as. v1gor-‘
ous1y as you would for an - adult" (Teck]in 1979,”p.68). LThe,vjbrationsr;plf
| techn1que was not recommended for 1nfants ' lid‘?v;} :l'h - '. v
Me1er; (1979) wh11e main]y fu1f1111ng a request to eva1uate &
-research study (Curran & Kachoyeanos, 1979) made some conclusrons about-}
- 'the safest and most effect1ve fonn of CPT for a11 neonates She recom—tgj.-
'»mended 12 appropriate dra1nage pos1t1ons w1thout percuss1ons or v1bra-ii,'f
J_:t1ons.v.Lw';:i.ajﬁl;”]f;ef,!nr5gf,;5 f_lf; S f "" | g - ‘.
‘In, their rev1ew of CPT techn1ques, Th1beau1t and Gregory d1979)752fy

- ’recommended that’percussions,, a ser1es of blows L‘,j.‘ de11vered to the'

'f’thorax over. the d1str12ut1on of the bronchopu]monary tree" (Th1beau1t &j(i -

‘ "ﬁGregory, 1979 p 249) be performed pr1or to each trachea] suct1on1ngvf

}Vand fo]]owing postura] dra1nage. They a]so suggested that fo110w1ngd_?
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.jpercuss1ons,~v1brat1ons,‘US1ng an e1ectr1c toothbrush be'administered‘ .

‘7f,¢for a’ period of th1rty seconds

RS ;.ﬂone of~the most»recentncomprehens1ve neonata1 nurs1ng—text book~¥f%f——%f-
| : 1t was reCommended that CPT shou]d be 'exped1t1ous to avo1d t1r1ng the":
| t.;;1nfant" (0eh1er 1981 P 203) : The author stated that _prior to dra1n-hv S
i'age of the appropriate 1obe percuss1ons us1ng a v1brator padded medl-;,
:'c1ne cup, or padded toothbrush shou]d be adm1n1stered to 1oosen secre-_.z
l'j;‘t1ons V1brat1ons shou]d then be used to ass1st the movement of secre-; ;
"t1ons from the pulmonary per1phery . | " . e -
- Obladen rev1ewed the maJor stud1es undertaken 1n CPT and descr1bed H:' o
:'CPT as a rad1ca1 measure (Obladen, 1981 p 98) wh1ch 1n exper1encedi;
:’hands prov1ded an effect1ve means of remov1ng bronch1a1 secrEt1ons andfﬁ}li"
| . prevention of wander1ng ate]ectas1s" (0b1aden 1981 p. 98) The methodjﬁjf 1i-
}"of CPT advocated 1n the stud1es was v1brat1ons us1ng an e1ectr1c:‘ e

n

"‘massager or toothbrush" It was a1so advocated that postural dra1nage begx*

= ;fused only in cases of atelectas1s ’f.;,’.'hﬂ“, i'j'!'n,j : _'f{“;;7;f3 R

?;o;fvlf Meyer (1982) descr1bed a ser1es of steps 1n CPT Percuss1ons, :'Eff
e s1ng a padded bu]b syringe cut 1n ha]f or a padded bott]e n1pp1e,§;p;JAfrf
‘l‘:d1rected to the particu]ar area of d1sease was recommended every two top;"

d;jfiffour hours.' Postura1 dra1nage was also to be used 1n conjunction wﬂthr’

s;:"achTF Percuss1ons hbwever were not to- be used on a rout1ne bas1s but;fz?‘v'

n“: 'only with those 1nfants whose cond1t10ns were re]at1ve1y stab]e or. who¥{_¢

‘ [ R
had m11d resp1ratory d1stress.‘ Meyer cautioned that many comp11cat1ons-- :

€ ..
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ii; = of CPT could Tead. to r1b fractures (Purhoit'et aT,_lQ?S} Geg§e1xettalyv.

1978). I N

" Infant Handiing

v . t
. ‘ .

The 11T neonate is almost canp]ete1y depr1ved of. vest1bu1ar and.?' :;

B ;soc1a1 stTmu11 vuch of the st1mu1at10n the neonate receives 1s of anj
.f1ntrusive and nox10us nature by way of 1n3ect1ons, gavage feed1ngs :
"Ib1ood tak1ng,‘ and’ d1agnost1c tests The on]y t1me the neonate may_"

*fexper1ence non1ntrus1ve tact11e st1mu1at1on or touch 1s\when he se1fs'

:h1n1t1ates it through acc1denta1 movements, such as mov1ng or. squ1rm1ng°fﬂ,,~

"'aga1nst the bedd1ng Faced w1th the demands of” keeping the 111 neo-g-"

:j‘nate 5 b1o1og1ca1 systems funct1on1ng and 1nf1uenced by the assumpt1onjei_?-‘

-----

'7,»that hand11ng of any k1nd 1hcreases the neonate s energy consumpt1on,'

l”fnursang personne1 usua]]y do not provide the .flﬂ. neonate w1th ther»'“

‘s;'cudd11ng,v caressing,4 and hold1ng that the hea]th1er 1nfant usua]]yfgf,

”rece1ves.;w

Kulka, Fry, and Go]dste1n (1960) hypothes1zed the ex1stence of al’” ;

‘f.k1naesthet1c phase predat1ng the ora1 phase of deve]opment and the ex1s-~ ffif

'tence of k1naesthet1c needs or- drives, separate from and of equa] impor-fQﬂf"

”tance to the ora], ana], and pha111c dr1ves descr1bed by Freud (1910)1’f”:"h

’dBy k1naesthet1c 1s meant all 1ncom1ng sensory moda11t1es 11ght touch"lf T

'pressure temperature viscera] afferent and the1r contro] representa-f

- tions K1naesthet1c dr1ve refers to tens1on re]ease orvp1easure der1vedif;,

o



'thfouéh‘the above modaT1t1es The k1naesthet1c phase ‘of deve]opment 15"? :

never compTeteTy Teft beh1nd but s~ mod1f1ed and 1ncorporated' 1nto;-':"

—h1gh1y—comp1ex—and~sub11mated-act1v1t1es throughout~41fe

The moda11ty of expre551on of the k1naesthet1c dr1ve s mot111ty?'

T'A In: the neonate, mot1on 1s_the first means of tens1on discharge At;ujx‘

b1rth the mye]fn1zat1on of the pyram1da1 tracts 1s 1ncomp1ete A]so o

s1nce the extrapyramida] system s’ the dom1nant funct10n1ng motor sys- ';ff“

tem cort1ca1 controT has not yet been estabT1shed. Therefore, the dom-d

1nant movement pattern ava11ab1e for tens1on discharge and the re-estab-”.’.f‘”

T1shment of homeostas1s 1s the mass refTex or so caTTed mass movement e o

The more premature or 1mmature the 1nfant the more th1s mass movementu'?

dom1nates and 1s on]y graduaTTy repTaced by the Tess pr1m1t1ve refTexes,"‘l'.fn

"-f and coord1nated motor act1v1t1es w1th the twenty e1ght week on:“”: E

1nfant touch resuTts 1n aTertness and sT1ght motor act1v1ty, wh11e paan,,14?“1

Teads to w1thdrawa1 " In the gestat1ona11y o]der 1nfant pa;n aTso'

Y

S causes a cry or gr1mace

Greenacre (1941) stressed the fact that 1ntrauter1ne 11fe and ear]yv

1nfancy fohm a cont1nuum, and that the foetus reacts to d1scomfort w1th;’,”»7:'

f an acceTerat1on of the Tife movements at 1ts d1sposa] She stated thatf";”l'°

: these movements are an ear]ier fonm of an anx1ety 11ke response 'She,"'

further postuTated that the foetus der1ves some pTeaSure from mov1ng and'~

being 1n contact with the maternaT body

when .a baby cr1es, adults aTmost 1nst1nct1veTy p1ck up and hon theﬁf,f,

baby cTose to them, often the 1nfant qu1ets at once The restra1nt, as;.



"

:f’ﬁmuch as the human contact, seems to affect the 1nfant S act1v1ty 1eve1

x4

._f Greenacre stated

L

:ézilejﬁ

A"The term restra1nt is a broad one, but in .all’ forms of restra1nt.i

,‘fthere is the common situation that the free response (usually
-~ partly motor) of which the subject is ‘capable is not perm1tted
" Restraint ‘may be- app11ed through physical means -as-in b1nd1ng

“the chitd's body L (Greenacre 1947, P- 2044 ~

4."4 -

In nurs1ng tethOOkS, swadd11ng wh1ch may be def1ned -as - shugip e

1ngs as the bas1s for th1s procedure

- f‘:11966) found ho d1fferences among sooth1ng techn1ques of wanm water ;i’\"

The research 11terature presents some contrad1ct1ons In‘an ekpér-al*'*

,4..' <

7':;-irock1ng, pac1f1er, and sounds.g

’fse]ves and move to a 1ower state of consc1ousness The most common]yf'*lf'“

,;L.observed actions used by newborns to qu1et themse]ves were hand-to_;ﬂkteéﬁrfg

Braze1ton (1973) f°“"d that m°5t fUSS1"g or Cry1ng newborns seemedfclﬁ..

TS

' :mrapp1ng was suggested as ‘a means of sooth1hg the 1rr1tab}e 4nfantvfj,:

B Reeder Mastro1ann1 Mart1n, and F1tzpatr1ck (1977),'when d1scuss1ng the?‘?-

-.'(hYPeft0n1C 1nfant wrote,f "These 1nfants usua]]y respond favorably to‘ !‘b=i"
;tbe1ng he]d securely . he]ps to allay tenseness (Reeder et a] 1977 “;.F?*‘.'”

f?ip 418) Others (C]ark & Alfonso, 1979 Jensen Benson & Boback 1977);;;}34722

,gg1ve s1m11ar advice None of the authors c1ted nurs1ng research f1nd-%é‘°'

fﬂh 1menta1 study of 1nfant sooth1ng techn1ques Birns,’ B1ank and Brtdger'”'

| u%to untntentiona]]y 1n1tiate severa1 maneuvers to rega1n contro1 of them*g ;;ﬁif o

r'gmouth movements, suck1ng on f1ngers or f1st suck1ng with noth1ng 1nf':” S



71:§~ the 1nfants d1sp1ayed d1stress 1n response to 1mmun1zat1ons materna1\ 3f:f,“

the1r mouths, pay1ng attent1on to vo1ces or faces 1n the env1ronment

.,—‘\- trv

and changes 1n pos1t1on Some newborns however made few or very br1ef -

B

._attemptsnto_conso1e_themselves and a1ways needed outsxde 1ntervent1on.
Others tr1ed to conso1e themse]ves, some were successfu] wh11e others
"fs were not The newborns were ab]e to ca]m themse]ves at t1mes, at 1east e
br1ef1y, wh11e at other times they needed outs1de he1p A few 1nfants
were COns1stent1y ab]e to conso1e themse1ves and needed on]y min1ma1 or o
“~z-occas1ona1 1ntervent1on Most 1nfants however, needed per1od1c he1p \
from others 1n conso11ng themselves Braze]ton found some 1nfants
‘f became qu1et when they were ta1ked to. for a few“m1nutes Not a11 how- ;:ﬂif'“
o ever became qu1et at the sound of a vo1ce Some infants responded to |
be1ng touched (such as be1ng stroked hav1ng the caretaker s ent1re hand f‘:‘
p1aced on: the1r chest or abdomen) hav1ng the1r arms restra1ned ‘
be1ng swadd]ed F1na11y, one 1ast group of 1nfants qu1eted when rocked
“;_ and/or g1ven a pac1f1er B ‘y e |
- In her study of materna] comfort1ng techn1ques 1n 30 mother-1nfant

pa1rs attend1ng a we11 baby c]1n1c Dz1k (1979) found that; as soon as

"5_ comfort1ng 1n the form of patt1ng, rock1ng, or cudd11ng was 1nst1tuted

"'f The 1nfants soon qu1eted w1th these comforting measures ‘vvi;_j. rf’f;7¥gr>fij
| | In her very comprehensaVe rev1ew of the 11terature Tomney (1980) B
.conc1uded that wh11e 1nfantlst1mu1at1on programs of tact11e, vest1bu-s~fv?ﬁ‘J
| 1ar,, and/or aud1tory 1nput have demonstrated desirab]e effects of

1ncreased we1ght gain and maturatlon of neurological processes 1n the



healthy preterm 1nfant the act of’ handhng the cr1t1ca11y 111 neonate .
' can have de1eter1ous effects on oxygenatmn There 1s ev1dmce that
"f._““.’f‘“;_both hypoch and hyperox1c ep1sodes wh1ch “can— resu]t f"rom excess1ve———4——'¥,'
. handhng of the 1nf‘ant may resu'lt 1n 1ong-stand1ng negatwe sequelae . -
w1th regard to motor and cogn1t1ve functwmng "

In her study, Tomne_y cont1nuous1y recorded neonatal responses to’ -

'-,,":'hand‘hng in.. an 1ntens1ve care un1t Ten cr1t1ca11y 111 prematures were
"-7-'."_,'.stud1ed 1n two twe1ve hour epochs whﬂe on. and off pancuromum a'"‘""

; "_\,ske]eta] musc1e re]axant The study revea]ed a s1gmf1cant1y greater o

9

"ﬁf“-:durat’lOn of hypox1a and hyperox1a dur1ng the non-re]axed per1od winen the

‘.."1nfants d1d not receive pancuromum As weH duratmns of IC' e]eva- :

[_-t1on 10 cm H20 above the 1nfants basehne were s1gmf1canty 1ess
-.’»‘-"-,"":'durmg para’lys1s as were sp1kes df ICP to greater than 25 cm H2 ". :
vof the maJor concluswns estabhshed by Tomney was that‘ nurs'ing care
‘;i.i..:'-f‘anf'luences the physio]ogma] stab111ty of the cr1t1ca11y Hpr‘eterm'
‘_;""IZA.-j‘_neonate, whether or not he/she 1s para]yzed" (Tomney, 1980 p 77)
7'"':""..;_.‘VSince the comp1et1on of Tomney S stud_y (1980) there has been a def1n1te o
- 1 ack. of stud1es eva1 uatmg neonata] responses t0. handhng L Lo
o .' 'In a very recent study, Jay (1982) subaected 13 mechamcaﬂy ven-
tﬂated premature 1nfants to 4 to 12 m1nute perrlods of touch daﬂy
o :"':‘.Dependent var1ab1es 1nc1uded we1ght ga1n,}temperature stab1hty, oxy-
}““‘-'jf_igen requ1rement inc1dence of apnoea and bradycard1a to]eratmn of oral
‘v':z.'feedlngs, haematocr1t 1eve1 Pa02 and PaC02 1eve1§ pH and 1engthA

R "of hospitahzatmn when the 1ntervent1on group was compared to a
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>

'retrospectavely matched controT group, ﬂg d1 ffered s1gn1f1cantTy vnth

)

'regards to two var1ab1es haematocrit TeveT and frequency of apnoea

-

’ {*text was baged on the author °s exper1ence and on one reference (Korones,

’over t1me The mtenv_entmn_group had__htgher_haematocmt Teue]s and____

more apnoe1c ep1 sodes than the control group

) Norr1s, CampbeTT and Brenkert (1982) eval uated" the effects of 3 ;

L routme nurs1ng procedures }repos1t1on1ng, trachea] suctiomng, and .
perform'mg a hee] st1ck, on the Tcp02 TeveTs of 25 ventﬂated premature a
”""-?;mfants over a. 3 hour per1od I comparing mean Tcp02 TeveTs measured-

: "-":‘udurmg the procedures to those obta1ned during a. three m1nute basehne

B

-pemod, s1gn1f1cant decreases were noted dur1ng suct1on1ng and repos1-

't1on1ng, w1th the former resu]tmg in the greatest change Recovery

time ( the. amount of time requ1red by the TCpOz TeveT to retuw_ the

:baseHne Tevel) was s1gn1f1cant1y reTated to the magmtude of change due
- to repos1t1on1ng of ,the 1nfants | The 1nvest1gators suggested that the o

L infants responses were“l' FT uenced by the type of procedure performed

. N
N A recent textbook on neonataT 1ntens1ve care contams one very. ’-

"f‘j‘_,-;~_jbr1ef chapter ent1t1ed “MimmaT Handhng (Roberton 1981, P. 30)

’_,'v1976) The ma1n concept of th1s chapter 1s embod1ed 1n the first

"“:3.{-"'sentence "-._’.'7{‘ a bas1c te\t\of neonatal carje is -that handh_ng and
- .“-disturbmg s1ck neonate in any way causeNi's.., Londition to
-;idetemorate" (Roberton, 1981 p 30) S B __\ o o V
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Tracheal Suctioning

. suct1on1ng wT11 be presented f1rst fol]owed by a reV1ew of pertmenta g

T X
v’

| Fo11owfng anymmethod of CPT, “the neonate'must-be'suctfoned'ﬁn7order N

~to remove any: secret1ons wh1ch may have accumulated 1n the 1arger bron—l
'chi. A few pub11shed research studles hﬂth regard to neonata] suct1on--°'"
| ing techn1ques and/or 1ts consequences are ava11ab1e for‘ex§m1nat1on

" In this sect1on stud1es of neohatal and adu]t responses to trachea]

11terature w1th recommendat1ons regard1ng suct1on1ng techn1ques gf.

As ear]y as 1963 1nvest1gators began 1ook1ng at the - anatom1ca1

;d1fferences between adu]ts and 1nfants (Bush 1963) Work1ng w1th fresh
“lintubated cadavers w1thout obvious chest 1es1ons, Bush found that a
'stra1ght catheter passed on]y 1nto the r1ght ma1nstem bronchus (RMSB)

0n the other hand, an ang]ed catheter entered the 1eft mainstem bronchus ;‘.f

'_(LMSB) 80%6§Tvthe time." When &hve subJects were stud1ed, in 19 out of |

J/‘

22 attempts, a stra1ghf#%atheter entered the RMSB UsTng ‘the - ang]ed

catheter, :the. 1nvestfgator wa?»able to reach the LMSB 1n 29 out of’ 34

attempts In a11 cases, the subJect s head was he]d 1n the hnd11ne

i-s'pos1tlon The author advocated the use of an angled suct1on catheter to

- adequate]y remove secret1ons from both sides of the: bronch1a1 tree

| -

Ln assess1ng adu]t responses to suct1dn1ng, Sh1n, F1ne Fernandez,

‘ f;and N1111ams (1969) studled the e1ectrocard1ograms of 17 pat1ents dur1ng

'j'tracheal suct1on1ng Trans1ent card1ac arrhythm1as occurred dur1ng 35%

1 ‘l‘
e L . : Yitaews i ' Lo ’ :
T T T T~
T X TR ) . R . - Yy,
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'_natorun‘i Var1ab1es measured 1nc1uded a1rway pressure, oesophageal"

oo

".-‘préssure exp1red t1da1 vo1ume, transpulmonary pressure, and pu]monary""

| of the’"suctionin'g;"’episodes These arrhythm1as d1d not occur when the

>

pat1ents—~breathed—-l00%—~oxygen—for—5— —m1nutes—~pr1or to~—suct1 on1ng 3

.Because of tms stat1st1ca11y s1gn1f1cant f1nd1ng, the procedure of-

A

breath1ng 100%/ oxygen pr1or to and . dur1ng trachea1 suct1on1ng was'_‘

- -advocated for.. all- pat1en‘ts -to avo1d potent1a11_y dangerous card1ac,h\,

a.rrhythmlas e R T " e

i

Brandstater and MuaHen ('196‘9) found that - ate]ectas1s occurred"f'
foHowmg trachea] suct1on1ng of 51x mfants who were para]yzed mth,-.; "

musc‘le re]axants and ventﬂated as treatment for severe tetanus neo-‘

comp'hance : Tracheal suct1oning consi stently produced a marked faH i,n

pu]monary comphance Th1s fa]'l ‘Was - even more pronounced when suct1on- :

ing was pro]onged When the 1nfants were reconnected to the same'

~

resp1rator at the or1g1na1 sett'mgs, the1r lungs rema1ned part1a11y\,""'
coHapsed untﬂ a h1gher pressure or 1arge t1da1 vo]ume was app11ed

Partia] 1ung reexpans1on occurred commonly and was more comp1ete when_f -

1n1t1a1 1nf'|ation pressure or stroke vo]ume was h1gh The authors“ TR

conc]uded that espec1a11y 1n mfants the overzeal ous use of suct1om;ng SRR

to prevent pu]monar_y atel ectas1s may, 1n some cases be 1ts mam cause

Cordero and Hon (1971) demonstrated the effects of two different“‘,

suct1omng techn‘lques on the neonata1 card1ac rate AH neonates were

momtored contmuous]y pr1or to dehvery and were cons1dered to be nor-_'

_ma1"._} Asp1ration of the nasopharynx of 41 neonates w1th a bulb syr\mge



did not produce any’card1ac arrhythm1a On the -other hand 7 of 46ff

-————‘—mneonates—deveToped severe— bradycard1a—on 1ntroduct1on”ot—a nasogastr1c -

"ftube (deLee suct1on trap) and suct1on1ng of the oropharynx "In5 out of,l"

Anl’hf.the 7 cases, apnoea aTso occurred VagaT st1mu1at1on was suggested as:
rtthe under1y1ng cause for th1s phenomenon N | | H
| The resuTts of a pre11m1nary evaTuat1on of the transcutaneous oxy-
_'gen probe appeared in, abstract form 1n 1976 In the abstract Dangman
»‘,3:;Hehy1 H1att Idnyk and James (1976) reported very w1de var1at1ons 1ny
. the Tcp02 Leve]s They found endotrachea] suct1on1ng resu]ted :jﬁ o

:,=fa115 of TCp02 1eveTs of up to 40 torr _ The neonates requ1red a-

.

‘.recovery period from the suct1oning of up to 7 m1nutes, a much greater L

' D
‘»per1od than that requ1red for card1ac recovery from the same procedure
The study by Fox et a1 (1978) has been referred to 1n an ear11er_fk
| anluded a s1gn1ficant decrease in the Pa02 TeveT and ‘an 1ncrease.dn"
resp1ratory rate foT]ow1ng suct1on1ng The 1nvest1gators recommended"
cthat suct1on1ng not be performed on a rout1ne bas1s in 1nfants recover-a '

'._'1ng from resp1ratory d1seases o ‘f' R v;~“

'T:sect1on on CPT techniques The study resu]ts pert1nent to th1s sect1on" o

RaVET Mora Yeh, and P11des (1978) stud1ed the effects of percus-f;-d-~'

. s1ons and suct10n1ng on seven neonates who required vent11ation 'Thef'

I var1ab1e measured was the Tchg TeveT ' wh11e the TeveTS fell- s1gnif1~_;{‘f‘~v-

‘;cantTy dugkng each of the procedures there was a s1gnff1cant 1ncrease

| "_1n the Tcp02 1eve1 at the end of the suct1on1ng procedure 3: rhe';,',

g”1nvest1gators conc1uded that percussions }andf suct1on1ng :1mproved(ﬁ;’“

e )

La o
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"oxygenat1on and that 1n order to avo1d hypox1c ep1sodes the 1nfant
;_““*‘f‘_‘“shou1d be‘“permltted“_tO"‘rest“between the two procedureS‘““‘ﬁhey a1so ——
conc1uded that vent11at10n, using on1y d 10% 1ncrease in- oxygen v1a theip ;3;:"
"resp1rator was a safer procedure than the co mon]y accepted rout1ne of,;;",."r

E:us1ng 100% oxygen o N | | o fﬁ. \% .:
In an attempt to overcune the de]eter1ous effects of suct1on1ng,at'a'
spec1a1 suct1on adapter to enab1e caretakers to suct1on neonates w1thoutﬂi?
’d1sconnect1ng them from the re5p1rator,’was developed ‘-Caba1 Devast- f . .
f; kar, S1ass1, P]aJstek waffarn, Btanco and Hodgman (1979) reported the;ig. SN
responses of a group of premature 1nfants w1th severe resp1ratory d1s-._*
"i,ltress to. the new adapter Each of the e1ght neonates was cont1nuous1y c
Jhm n1tored during two different methods of suction1ng ' Var1ab1es_meas-}vﬁf
ﬁ}{ured 1nc1uded arter1a1 oxygen saturation and beatato-beat H7R in*the<~" '
- ff1rst method the 1nfant was pre-oxygenated and then disconnected from_ .
.llthe respirator for each pass of the catheter In the second method, ajhl;‘
a[SpeC1a1 Novametr1x C/D suct1on adapter was used wﬁthout Pre-oxygenat1on {.;:-"-
p A]though w1th both\methods,vH/R as. we11 as satﬁrat1on 1eve1 decreased |
jhgboth 1evels fe11 to s1gn1ficant1y 1ower 1eve1s dur1ng .the f1rst method:
"::of suct1on1ng A]so these decreases were 1onger 1n durat1on f |
: In 1979 1t was thought that the neonate s head pos1t1on may affect.r.'g ;:’7
| Np1acement of the catheter during ETT suction1ng (Fewe11 Arr1ngton .

- uSe1bert 1979) Bronch1a1 catheter1zat1on was performed on 8 1ntubatedf

- neonata1 cadavers, w1th the posit1on of the radio-Opaque tube belng ff
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.confirmed by:x-ray Each cadaver was catheter1zed 6 t1mes twice'wfthg'

,‘the head rotated to the 1eft tw1ce w1th _the head stra1ght and tw1ce ..‘

;'w1th the head rotated to the right In add1t1on, to determ1ne the ang]e‘avﬁyl

: of b1furcat1on of the trachea 40 chest X=rays. of 11v1ng neonates were

'“fmeasured and compared Pos1t1on1ng of the cadavers head to° the r1ght7‘

3~1n preparat1on for suct1on1ng fac111tated but d1d not guarantee cathe—”',r‘

”1fter1zat1on of the LMSB Pos1t1on1ng the cadavers head_ stra1ght or[-'

”~Hturn1ng 1t to. the 1eft was equa]]y effect1ve 1n perm1tt1ng the Catheter

'hv,‘to enter the RMSB The ‘mean ang]es of d1vergence of the LMSB and thev )

"RMSB from the trachea were 44 0° and 24. 1° respectlvely The 1nvest1—
.'-gators concluded that contra]atera] head turn1ng may change the angle of” ,
'-d1vergence of the LMSB .and thus' a1d 1n_ catheter1zat1on dur1ngn

[;suct1oning

Tudehope -and Bag]ey S (1980) eva]uat1on study of CPT methods has

"1'a1so been ment1oned ear11er In exam1n1ng neonata1 responses to ETT

‘u>:‘1n neonates, S1mbruner, Corade11o Fodor, Have]ac Lubec,mand PoJ]ak

‘Msuction1ng, the 1nvest1gators found that when the maJor1ty of 1nfant5~ff
',were d1sconnected from the vent11ator and hence the oxygen source for{v'
B ;suct10n1ng, hypox1a and bradycardia deve10ped : However by- using: aru
' suctioning adapter, _Tudehope and Bag]ey found that they were ab]e to fi
.:reduce the amount of hypox1a and bradycard1a [,»'j ,*f" f ;v TR

In order to eva]uate the effects of tracheal suct1on1ng on oxygen-"

at1on card1ac rate, arter1a1 b]ood pressure,.and pu1monary comp]iance

&

;:(1981) assessed 5 1nfants 1n each of 2 groups _ Theuxf1rst.<grOUp
| : A | B s &
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cbnsfSted'of neonates weighing Tess“thanj1250,grams;; The second -group -

"inc1udedt neonates 5weigh1ng,vgreater “than 1750 grmns, During tracheal

. 'suctionfng,j'the mean Tcp02 Jevel. fe11f'25"torr;’:whi1e ‘the' mean H/R
decreased 19 beats per m1nute (bpm)_ and the MAP 1ncreased 5 torr . ATd‘

‘V‘changes,_when compared to contro] vaTues were stat1st1ca11y s1gn1f1—‘

"'j'cant;‘ No d1fferences were found between the two groups The 1nvest1-

u,gators, however,' ra1sed the pos§pb111ty that a neonate 5. negat1ue e

T-Lvresponse to hand11ng coqu produce similar changes

.mercury (mmHg) and dur1ng ES was 7 5 mmHg ) The mean ICP 1ncrease;

PerTman and Volpe (1982) presented, in abstract form the effect of'*
AvoraT suctwoning (0s). and endotrachea] suct1on1ng (ES) .on. cerebra] bTood:
 flow veTocwty (CBFV) MAP, and ICP 1n 15 premature neonates, In»each:wih

| f-fcase,‘the4CBFV MAP and ICP 1ncreased sign1ficant1y w1th both types. off.“:'

fsuctioning ‘ The mean change in MAP during OS was 7 2 m1111meters of\

-

N

.j recorded dur1ng OS was. 7 3 cm. H20 and dur1ng ES was 8 0 cm H20 IThe}"”

, data ind1cated that both forms. of suct10n1ng were assoc1ated w1th alb S
l."gsudden 1ncrease in CBFV The researchers theor1zed that the 1ncrease 1ntfuf7}
;‘.sMAP (because of 1mpa1red autoregulation) Ted to an 1"Cf¢a$e; *""CBdeﬁ ‘

" which was- then refTected in the- ICP 1ncrease " 'T | o

:_ :' cUnn1ngham NeTson and Baun (1983) stud1ed eight Premature infan;sffzb‘f
'"during suctioning of the ETT to determ1ne the effect1veness of oxygenv«'

-}:(02) concentrations 10% and 20% h1gher than ma1ntenance, at rates of 5 .

'_ breaths in 15 seconds or 10 breaths 1n_§Qﬁseconds_,___The var1abTeswc,;~

‘ .‘1stud1ed were Tcp02 and H/R Data 1nd1cated that neonates be1ng. o



ventﬂated for HMD responded more adverse1y to ETT suct1on1ng than neo—

- nates bemg ventﬂated for other resp1ratory prob1ems Bradycard1a"'

occurred in, 5 1nfants but was. more frequent dur1ng the use' "'of. 10% -

:"supplementa’l 02 g1ven over 15 seconds {.1’n' those'mfants “with HMD -
‘_.OveraH the study, reported in abstract form, 1nd1cated that supp]e-
: menta1 02 20% greater than mamtenance at a rate of 5 breaths in. 15
g _fseconds pr1or to and fo]]owmg each pass of the suct1on catheter resu]t-

ed 1n the 1east frequent occurrence of hypox1a and/or bradycardw

Vaughan Menke, and G1aco1ce (1978) presented :a. case. - report of two

‘neonates w1th pneumothoraces wh1ch were d1rect]y attributab]e to ETT"

suct1omng .”f Nhen chest x-rays of these neonates were taken w1th a

'rad1o opaque catheter in place, the catheter was assessed as be1ng
- ,.‘_the r1ght p]eural space As a resu1t the authors quest1oned the recom-' ’
-,"',ﬂmended Suctromng techmque of. 1nsert1ng the suct1on catheter as far.-"'
«",;f‘mto the a1rway"’as possible w1thout usmg force and then w1thdraw1ng the ,

: catheter 0: 5 cm pr1or to the app11cat1on of suct1on (Gregory, 1972)

Several recommendatwns regardmg suct1on1ng techmques are to be .

: ”-'""found 1n the Hterature‘ Gregory (1971) warned that due o apnoea and" 2
"g;"bradycard1a,'ETT suct1omng was a potent1a11y hazardous procedure for :

“.”‘.,j:the neonate. In order to overcome these prob]ems, he recommended the
u se of hyperinﬂation usmg s1ghs of pressures 25% greater than norma1

o ;'idur1ng the procedure as weH as ﬂomng oxygen over the ETT connector : _'

m’a1 nstem bronch1 was a] so adygcated

.‘during suct1on1nq fHead turninq to faci'htate cathetemzatmn of both

-
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Accordmg to Dunn and Lems (1973) two peop]e should be present to~.

exped1te endotrachea1 suctwmng Also, the airway hou]d not be,,'-

3
N

obstrUcted by | tt)e* suct10n catheter 1onger‘ than ten seconds to 11m1t C
hypox1a and "bag breath1 ng wi th an 1ncreased oxygen concentratwn (Dunn )
& Lew1s, i973, p. 494) In order to 1ncrease the 11kehhood of reachmg'_.
secret‘lons vin _bo_th ma1,nstemﬁ broncm, head turmng was,. aga1n,""
recommended ' S D ‘ ‘ _ E '
K]aus and Fanaroff (1973) c1ted four poss1b1e comphcatwns wh1ch -
cou]d occur vnth suct1on1ng .. a) 1ntroduct1on of 1nfectTon, _b) 5_"_‘02‘1.3"
c) ate]ectas1s and d) product1on of traumat1c 1es1ons As a resu‘Tt
str1ct sterﬂe techmque was advocated as weH as a recovery per1od e
between each pass of the’ catheter ’Rout'me mstﬂ]atmn of nonna’l‘..v
sahne pr1or to suct1omng was thought to be not necessary "1f adea‘ﬁate
. nebuhzat'ion is used" (K]aus & Fanaroff 1973 p 160) \ | |
Accord1ng to Th1beau1t and Gregory (1979), suct1onmg of the a1rway""
1s part1cu1ar'|y 1mportant foﬂowmg any method of CPT v After examimng_:
the hterature “the " authors conc1uded that most of the comphcations of
suct1on1ng could be avoided through the use of a proper techmque R :'“;'
Accordlng to Thibeau]t and Gregory,' suct1on1ng should occur at 'least' )

'a

every two hours 1mmed1ate1y fol.,]ovn ng CPT Infants shou]d,be ventﬂated_ S En

/ -
with 10% h1gher oxygen Just pY‘lOY‘ to and shortly foﬂomng suctioning

~

and durat'ion of suctiomng should not exceed ‘ten seconds They further

!

stated that mstﬂ]ation of normal sahne into the ETT and head rotat'ion



R E " S

f.ensured max1mum removal of secretions and that f]dWing oxygen over ‘the

! d’ETT connector during suctioning aided 1n av01d1ng hypox1a

Stav1s and’ Krauss (1980) suggested that endotrachea1 1ntubationk;r"
”1nh1bits ciliary movemgpt resu]ting in the 1oss of a norma1 meCHanism,_'f
"‘for ciearing mucus They - p01nted out that an adequate]y Sized suction.\:r'
8 catheter shou]d be enp]oyed in. order to clear ‘the maximum mnount of
mucus possibie and . to av01d carbon dioxide (COz) retention and ETT
'biockage Some comp1ications of inadequate or improper technique mited
"I_“by Stov1s and Krauss inciuded pneumothorax and overhydnation due “to
d‘failure to, remove a11 instiiled fiuid d L | L " ;
_ The hazard of introduc1ng infection during suctioning was of utmost dﬁ.' ‘
-_.?oncern to. Obiaden (1980) Besides str1ct adherence to aseptic tech-
_nique, he . 7dvocated the use of hyperventiiation prior to SUCtioning
VeA‘iHead turning was recommended “in. order to stretch the contraiateral
'Jprimary bronchus ; In order to prevent ate]ecta51s, heé stated that the
'7suction catheter shouid never sea1 the 1umen ofcthe’ETT and shou]d be
."'linserted one’ centimeter beyond the end of the ETT' before appTying

o

‘suction. ."Af'__. ’.', : "..'* : 7.%, .?‘*‘;f "“:'- ”,_ffu,. b

SN R L e . P L_,//_.

'lfg“vn'Oehler (1981) stated that suctioning of the airway shouid be

.7perfénmed whenever necessary, usua]iy On an hour1y basis.ﬂ Both hyper jfh-
T 'oxygenation and hyperventi]ation were recommended prior to initiation of

o q,:.i .~

: suctioning : Fo]lowing insti]iation of the ETT Oehier pointed out that

.f the suction catheter shou]d be inserted 0 5 to l.cm_beyond the end- of :

“

the tube. No more than ten seconds of suctioning at one time was
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'.recommended If further passes of the catheter were requ1red a"fuTTv*T

;.minute s rest between each pass was advocated

'S

Roberton (1981) suggested that suct1on1ng every 4 to 6 hours was_. -
uff1c1ent to ma1nta1n patenqy Qf the a1rway of a- neonate w1th early‘f.*
respiratory d1stress He stated that foTTownng 1nst111at1on of the '

- ETT, suct1on1ng shou1d commence and that if the Tcp02 Tevel feTT 0

Tess than 50 torr,uthe 1nfant shoqu be reconnected 1mmed1ate1y to the'u‘,'f

vent11ator

Ve

Caut1on was advocated by Schre1ner and K1511ng (1982) in suct1on1ng'”‘

‘iv1a the ETT They recommended that head turn1ng be used to place thesfti?

i catheter 1n the des1red ma1nstem bronchus and that fo110w1ng 1nst111am“u'”

o _t1on of - normaT sa11ne the ETT shoqu be catheterized for no Tonger than_f--'

'.'10 seconds They stateg that 1nfants who were term or near-tenn

}fgestationaT age shou]d be hyperventi]ated and hyperoxygenated before andf" o
~after suct1on1ng They stressed that the cond1t1on Qf the 1nfant shoqu_.‘-

d1ctate frequency of suctioning Carefu] observat1on of the 1nfant dur-ffb_:

f .,
,  -Q

.“-1ng suctioning was thought to be 1mperat1ve

'*;LIInstrumEntatTon}:f "

f; Over the past ten .years there has been a notﬁceab]e Shlft from : ;“f“

) monitor1ng the cr1t1ca11y 111 neonate us1ng 1nvas1ve (requ1r1ng bTood toﬁ”r

1

be draWn or sk1n to be broken) procedures to us1ng non-1nvas1ve nnnitor- E

"~ ing procedures (F1ner 1980 Ph1Tip,.1982) The a1m of cont1nuou51yfl

’“T'mon1tor1ng the neonate 1s to detect prob]ems as ear]y as possib]e '45 o

“ ¥



.'eradd1t1on, eff1cient mon1tor1ng perm1ts the newborn s caretakerSLfto'f

v '}assess and eva]uate the effect1veness of therapy

‘”35f‘[n;"

Non-1nvas1ve monitor1ng was f1rst used to observe the e1ectr1ca17é-‘"

.

. ?'}act1v1ty of the heart (EKG) Th1s form of mon1tor1ng made it poss1b1efh :

‘to fb]]ow the heart beat d1rect1y on a screen.} Through the use of the,;
;.éKG it a]so became possib1e to ascerta1n 1nd1rect (albeit 1mprec1se)
o i1nformation ref]ect1ng 1mba1ances 1n the chem1ca1 compos1t1on of the“ )

__b1ood‘ Ltasoon became apparent however, that th1s form of mon1tor1ngﬂ |

-

"‘.was not su1tab1e for use w1th the newborn 1nfant because of the approx1—ﬂ‘

‘f;mate nature of the 1nd1rec 1nformat1on and the tlme wh1ch 1apsedf§f:ﬂ

'between the occurrence of actua] bradycardia or tachycard1a and thef-;'

.A~signa11ng of the situat1on via the monitoring a]arm

The 11nkage of card1ac mon1tor1ng to the mon1torang of - resp1ratoryl‘“h

-

"movements by 1mpedance measurement (Ph111p, 1977) . was- a def1n1te':
'1mprovement because most d1sorders 1n essent1a1 funct1ons of the neo-j

‘nate, espec1a11y the premature 1nfant ' are resp1ratory 1n origin.

]Rep]acement of s1mp1e EKG mon1tor1ng by the record1ng ‘of beat-to-beat' B

: fi; H/R also permitted an indirect assessment of neuro]og1ca1 dmstress o

"-(W111ard Messer & Benoit 1976 Finer, 1980) Cardnac rhythm?is,fin.’

"f}f fact part]y regu]ated by afferent nerves. Wh11e thorac1c 1mpedance’h}'””

(‘;{ measurement provides an accurate 1nd1cation of the mechanical aspects of ij

a”venti1ation, 1t prOV1des 11tt1e information as. to the efficacy off
3
|

) . . . R

~3ﬂ1resp1rat1ons | {';' - »1_ e - SOV S
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The advent of cont1nuous non-1nvas1ve measurement of the Pa02v"

"1eve1 made 1t poss1b1e to detect patho]og1es 1n oxygenat1on of the b]ood_

".3w1th1n. seconds of a threaten1ng event It a]so made it poss1b1e ‘to g

”;-';adapt -more exact]y, oxygen as we]] as. other forms of therapy, to thej*;f\

. needs of the Lnfant be1ng treated (F1ner & Stewart 1980)

‘o

Transcutaneous oxygen mon1tors, 'when app11ed correctly, prov1de-ﬁ7 ;

'~;-1nformat1on 'wh1ch . when ana]yzed have shown h1gh,sregress1on coeff1- S

‘.'c1ents between the Pa02 1eve1 and the Tcp02 1eve1 These<regress1ont<." :

coeff1c1ents haVe ranged between O 94 - (Huch Huch & A]ban1, 1976) ando f1,?

” 9550 98 (Peabody,»W1111s, Gregory, Tooley,,& Lucey,’1978) Tomney (1980)

. 3reported a Pearson s r value ofxO 93 Such h1gh correlct1ons 1endf;rT¢

"f credence to the be11ef that transcutaneous oxygen mon1tor1ng g1ves anf*f"'~-

o accurate ref1ect1on of - the neonata] arteria] oxygen 1eve]

One of the 1atesz 1nnovat1ons 1n non—1nvas1ve neonata] monitor1ng. -

: ‘{;15 the TcpC02 monitor The Pa02 and PaC02 1evels general]y Change”sl-,i;.,¢

| “:1n a symmetrica] and 1nverse manner as a’ dlrect funct1on of the preva11-%'

, ;flng patho]ogy and adm1n1stered treatments : Severa1 canmon neonatal;injh7,~bf

'h_cond1t1ons such as. HMD and bronchopu]monary dysp]as1a (BPD) ex1st
,‘wh1ch oxygen and carbon d1ox1de part1a1 pressure curves are not re]ated'i'

,‘to each oth . It has been estab11shed that hypercapn1a, 1n assoc1at1on L

fiwith ac1dosis has a vasoconstr1ctor effect on the pu1monary c1rcu1at1on‘&lhf7

"f'and an. unfavourab]e effect on b]ood oxygenat1on However, 1ts role as affj;ij'_”

.,cerebral vasod11ator vs stressed 1ess frequently (Hamb]eton & w1gg1es—_,‘;

worth 1976 Leahy,_Sankaran, Cates, McCa11um, & R1gatto» 1980) ) Therefnrh
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1s a- d1st1nct poss1b111ty that th1s vasodﬂatmn pTays a maJor o

perhaps, secbndary ro]e 1n the fomatwn of cerebra] haemorrhages in the ‘

newborn Hypercapma Teads to cerebraT vasoconstr1ct1on and hyper-

'.’Iactaema wh1ch, 1n turn may a] so have metabohc consequences

It 1s, then, 1mportant to momtor the PaCOz 1eve1 of the cr1t1—:"., -

"caHy 111 neonate to try to ma1nta1n 1t w'ithm safe hmits 8 There hasf"f':‘

e -been a grow1ng 1nterest 1n the deve]opment of a non-mvaswe PaCOZQ.

‘“probe | It is’ a reTativeTy new mon1tor1ng techmque ; The apphcabﬂ1ty"-._'-.‘._;' ‘

< and 11m1tat1ons of 'thjs tEChmq“e need t° be eXIﬂOY‘Ed CHmcaT tr1aT S L

"‘*“,have been underway s1nce 1979

Measurement Of the TCPCGE1eve1 is based on the chem1ca'l react1on'-5-‘-_

. of carbon d1oxide mth water and the formation of b1carbonate and hydro-':j‘;‘»'

'_-’gen 1ons The pH potent1a1 of the hydrogen 1ons 1s converted 1nterna11y""-"'- =

” ,_‘1n the TcpCOz probe to represent a pCOz frequency s1gna1 | Th1s ‘,

' 'f‘f fs1gna1 is transm1tted to and converted 1n the amphﬁer, and ﬁnaﬂy

R
. s’h«

-'v,“.'appears on a d1g1ta1 d1sp1 ay at the beds1de

Ear]y re]1ab111ty and va11d1ty reports of the TcpCOz' sensor are.

. ’_“"1-prom1s1ng Laptook and Oh (1981) were ab]e to estabhsh a correTatmnl'-V
uf‘j.{"_'coefficient of 0 85 between 191 arteriaT COz and transcutaneous COQFF'L';"'
= TevéTS of 20 neonates . Monaco and Mch tty s correTatwn coeff1c1ent of'“f": o :

r 0 91 is even more prom1s1ng The 1nvest1gators measured 106 C02’4_'j’

B __-»,.:_’ipa1rs (arter1a1 and transcutaneous) 1n 15 s1ck neonates Bhat K1m,_“';' L

0

o .;,ShukTer & V1dyasagar (1981) estabhshed an overaTT correTat1on of r

K

079 f"__Inj thi_s study, 108 sampTes were taken from 22 cr1t1ca11y ‘11



’Jneonates A study of the re11ab111ty and va11d1ty of the Roche TcpC02

“"“w‘;probe dan the Roya1 A]exandra NICU. tnd1cated a. corre]at1on coeff1c1ent of

£

“n

v

‘ d(arter1a1 and transcutanebus) pa1rs o a",“ =

-.;LO 78 between the PaC02 1eve1 ‘and _the Tcp002 1eyel on 196 CQZ

The f1na1 phys1o]og1ca1 measurement used . 1n the current study was

"ﬂoesophagea] pressure Chest phys1otherapy (percuss1ons and v1brat1ons)

: 1s based on the pr1nc1p1e that‘pressure 1s transferred from the externa]

-\r,'.-;";

L %~Chest wa]] (str1k1ng pQTnt) to the 1ung surface and bronch1a1 tree
‘f;Th1s transfer of ﬁorce may be detected by mon1tor1ng ‘the oes0phagea1
v?fhpressure FOP Years, oesophagea1 pressure has been measured w1th the'"
.;&;d use of oeSOphagea1 ba11oons (Agostone 1959 Chern1ak Farh1, Armstrong,_
fﬂt& Proctor 1959 Ayery & Cook 1961 Da]y & Bondurant 1963 N1ght1nga]e
,'}& R1chards, 1965 Geube]]e & Senterre 1970) In two reéent stud1es’£:,a<‘,

“Zf.igsat1sfactory oesophagea1 pressure trac1ngs were obta1ned through the use 'ﬂé

of a water-f111ed feed1ng catheter or tube.}_p'%“~ < r:

26 premature and 10' fu]] term mechan1ca11y vent11ated 1nfants. _~;The~~'t
"'f"« 1nvest1gators reported that dur1ng mechan1ca1 venti]at1on 'the h1gh

chest wal] canp]1ance and 1ow 1ung canpllance of premature 1nfants g8

L

prevented a s1gn1f1cant r1se 1n 1ntrap1euraT,pressure The researchers f;' :'

reported that 1t was poss1b1e v1a a feed1ng tube to "transmat esopha-~

gea] pressure changes w1th accuracy"' (Gerhardt & Bancalar1 1980

v" -

361)

LA .
A

Gerhardt and Banca]ar1 (1980) deteraned chest-wa]] comp11ance dn 5

......
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Asher Coates, CoHJnge and M1]1c-Em111 (1982) as’se'ssed“"the'accur'-~"‘

o _Aacy_o_t the_wa,ter;f_ﬂLed,_oesophageal catheter by__conpamng_the changes_i n~__

~

oeSOphageal pressure and a1rway opemng pressure wh1ch occurred
s1mu1 taneous]y dur1ng occluded resp1 ratory ef‘forts 1n s1x hea1 thy -neo- ..

nates They conc] uded that "the water-fﬂ]ed 8 Fr esophagea] catheter

gwes -an accurate measurement of p] eura] pressure changes (Asher et a1 )
1982, p491) B U P .

'\/\\ .- ) . : »
. Lt . . N T - !
. '

- .. Conceptual Framework of the Study . o N

“ .
: . o0 C . R4 RN R N J
X oo : X 1 v e R R et 2
. ' - L o t- o ¢

i

. ~

The conceptua1 “ frameuo‘rk 'used 'for-' t:h'ef.-'stu'dy ﬁs based on phy.si.o'-“v: |
log1ca1 theory ‘ It 1s ‘a combmatwon of cHnIca] and theoret1ca1 know]-

" , edge. A grapmc representatwn, of the framework appears 1n F1gure 1 '

L Whﬂ’e the effect (of dehberate apphcatwn of pressure to the
~ " external chest waH (and thereby mcreasmg 1ntrathorac1c pressure) has

beemmaﬂy exammed stud1es of the effects of negatwe pressure

ventﬂatmn ’4‘n neonates have shown\that an 1ncrease 1n negatwe pressure i
1eads to an mcrease in - functiona] res1dua1 capac1ty (FRC) and venous . - -
return frbm those areas of the body to wh1ch pressure 1s not direct]y
apphed (Chermck 1973; '~Chermck & VTdyasagar, “1972) ' Nhen “one
cons1ders that more than 50% of the . tota] neonata,l b1ood vo] ume may be
circu‘lated to the bra1n in very 1mmature 1nfants, sh1fts in the d1str1-

- /§ H
-» -b‘ut1on~'of qn]y- a -very‘,smaH« vpropor-t1on of the _c1rculat_3_ng_ vol-ume may - -

e !
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" Percussions ‘< - - ~——53 Hanaling of the Néonate :
mcrease of murachoracw pressure—)Tsysthm'lc vanous return— - s LT T erying v,
¢ - “"dilation of right heart' T " struggling . - A
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" ! _ R - : S - X.<'[nst111at'ion 4 édi:tfohiné o - ) ‘
' _ . o : ’interruotw&f ventﬂa;‘lon—,i?aoz-b?l\-a ()2 gradient i ’
. ) LT . LT . +Pac0 ow

: ' ¢-1rr1tat10n of tracheobroncmal system-—) reﬂex bronchospasm B L'_ ’ I
o s o e eIt C 7 Ltida valume | - :

S T A o . BRI ‘vagal st‘imulation—),LH/R-)lcard'lac output
' : LT e S o ~cough reﬂex—-nLH/R—slcardiac output

N ’:,i * r'emoval af aveolar gases—) alveolar coHapse—) 1eft to’ r1gnt shunt.
- - ' : - ’ - - Jha 0, gradient -
.. . . . . . “ . . " Lo oy
. ' . et R S o Lo . wmte out e e
Ca g T furtier mcrease of 1ntratnorac1c pressure—)‘l‘systemc vé‘nous retum—) .

. dilat‘lon or r1ght neart "
e -~ forlBP.- '
: *-fqricsﬁ

s ’._ - v .
: . oL . o oo ;

. ) - . . BRI - s
- : . End Result < = * o

_ hypoxaemia —» cerebral anoxia-— intraceresi| haemorrhage—y death



42 . -
resu1t’- i"n-majOrn'ncreases in’ pulmonary vascular volume. Th1s in turn

may lead 10 a decrease in_systemic blood pressure, cardiac output and

cerebra1 b1ood ﬂow (CBF) SN

The app11cat1on of pressure to the externa1 chest waH at a’ rate

AT other than that o\‘/_\person S resp1ratory rate may be d1 sruptwe to the B

‘ i

0

norma] rhythmic breathmg pattern Such an 1nterruption can 1ead to o
apnoea, asynchronous resp1rat1ons per:od1c breath1ng, cry1ng, r(d/or
strugghng «The end result- of any d1srupt1on 1n vent11at1on no ma}‘tter
." how br1ef may be a decrease )n the Paoz 1eve] and a concurrent r1se
| _ 1n the PaC02 1eve1 : _ 7

l

Tomney (1980) has effectwe]y demonstrated that cr1t1ca1]y 1'I1 pre-

S matUre neonates respond to most handHng and/or noxious st1mu11 n a N

ﬂ'/‘-‘..ductus arteriosus (PDA) may a]so contr1bute to the estabhshmént 1 of

" re]atwe]y pred1ctab1e pattern of increased H/R P* and ICP In .

- .5 _,add1t1on,_\the Pa02, PaCOz, and pH (wh1ch may 1ncrease or decrease)

.D

o '4"1evels may decrease Because of the pathOphysm'Iogy 1nvo]ved 1n cry1ng, .

"r_"one can “al so conc]ude that an 1ncrease 1n 1ntrathorac1c pressure (as 1n
‘.‘.‘»

- 'Va] sa]va s test) may 1ead to a decrease 1n venous return&, card1ac out- S

",fr;put, and pu]monary vascu]ar fﬂhng The foramen ova]e and thUatent .

"-\ .

" .fgreat pu1monary shunts (both 1ntrapu1monary and extrapu'lmonary) dur1ng

B . U .
-t A .

| Instﬂ]atwn ahd suctiomng of the ETT has ‘Iong been felt to’be 2 .

R '-?,l'noxmus but very necessary procedure to ensure patency of the ETT

b"-'".f"Normal saHne 1s usuaﬂycused to dﬂute the v1scos1ty of the micus, '
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: _thereby fac111tat1ng its.'remova1 by the suction cathéter . This

pnocedure requ1res turning the head to_the contra]atera] side (1ead1ng

to an increase in ICP) and’ d1sconnect1ng the. ETT from the vent11ator' '

-

'and hence cutt1ng off the oxygen source as we11 as a1rway res1stance 3

and 1mpetus to breathe The fol]owing may resu]t a decrease 1n the

',NPaOZ 1eve1 ,and an 1ncrease 1n the A-a 02 grad1ent and the PaC02

-’Q_'ieve1 © -Also, the sa11ne and the suct1on catheter may 1rr1tate the".f

‘e'tracheobronch1a1 system Th1s 1rr1tation may 1ead to a reflex broncho-

spasm, a decrease in t1da] vo1ume (VT) ‘and vaga] and/or cough ref]ex{

t

‘;'st1mu1at1on wh1ch may, 1n turn,,decrease the H/R and card1ac output. o

A\ S :
When the unucus is. suct1oned 1ntrapu1mon1c gases are also asp1rated N

7-;Thé sudden remova] of these gases may cause a decrease in pressure w1th-

’, 1n the alve011 1ead1ng to algeolar co]]apse The sudden drop in Pa02

. p'can resu]t 1n 1eft to right shuntﬁng of b1ood 1ead1ng to pu]monaryi‘.

' uhﬁ»engorgement, 1ncreased haemodynam1c load on the 1eft ventr1c1e and 1f‘ﬂ

’x

: jpro]onged pulmonary oedema [ F]etcher and Avery (1973) demonstratgd’[,i"

‘ -«that when a neonate vent11ated with an F102 of 1 0 is suct1oned o

“‘-;hprolonged periods of t1me y ;

,ate1ectasis of 1arge areas of 1ung tfssue resu]ts wh1ch may preva11 fbr"

Ced >

Because the neonata] heart cannot 1ncrease 1ts own stroke volume o
Q

f;any substantia] drop 1n H/R (40%) may be accompan1ed by a dangerous fa]]ff'

‘f31n card1ac output (F1ner & Stewart 1977) Th1s fa11 1n card1ac output.f.ggj

'idljmqy,)in turn be ref1ected in a concurrent decrease 1n arterial blood‘i.;“

K4

:3‘3ffpressure_ Final]y, an. adequate b1ood supp1y to the brain 1s dependent S

ST

A

- ’ . PR 1
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for - the- most part on the cerebra1 perfusion pressure which >can"be_j

fdefined'as the d1fference between mean venous and mean arter1a1 pres—

| sures (Reynolds, Eyans, .Reyno]ds,_ Saunders,‘-Durb1n, &,‘w1gglesworth,?
”1.1979 p.170). ) ',"'- C o S
. ‘.In a]] phases of the mode] | a decrease in - the Pa02 1eve1 mayf"
- resu1t. The’ vo1ume of 02 poor b]ood c1rcu1at1ng to the bra1n can'“"
j-"'-T<1u1ck'l,y lead. to cerebra] hypoxia or. even anox1a : There is c11n1ca1 andi_;

- exper1menta1 evidence -that - the brain is. re1at1ve1y res1stant to arter1a1 ;

"tf‘ hypoxt&-(Pape & w1991esworth 1979) A pronounced or pro]onged 1ower1ng f- .

:;of the Pa02 1eve1 may be accompan1ed by an 1ncrease 1n CBF wh1ch may”

'-‘ cause 1rrever51b1e structural damage through fbca1 1ntracran1a1 haemor-'f

‘rhages It has been suggested on the bas1s of anatom1ca1 stud1es, thatm:_;jq,

‘ld1srupt1on of the microc1rcu1ation w1th1n the subependymal matr1x m1ght7inf;t

"result- from trans1e£§ 1ncreases in arter1a1 pressure assoc1ated w1th"”

\

'fi}‘apnoea (Hambleton & W1gg1esworth 1976 N1gg1esworth & Pape 1980) _

fa;'Th1s effect may be accentuated by the cerebral vasod11at1on caused by |

""the hypox1a and hypercapnia of HMD with the p11ab1e cranimn of the=

«“neonate ‘increases fjn arter1a1 pressure .are accompanied by more

—pronounced' changes 1n transmura1 pressure than 1s the ~case w1th the

fused sku11 of the adu]t

P . -

’-‘; appears to be a direct relationsh1p between CBF and b1ood pressure (BP)li

“in such 1nfants have been demonstrated 1t has been suggested that ‘

-—

In stud1es of CBF using the Xenon133 method (Low, Lassen &f S
Fr11 Hansen, 1979) a. 1ow CBF 1n asphyxiated premature 1nfants and what'



c:'asphyx1a results in a 1oss of autoregu1at1on of CBF in preterm 1nfantsft"

_‘and that overperfus1on resu]ts, when the 1nfant ] BP returns to normar

k'_v_yet to be proven Another poss1b11ity vs that a 1ow CBF causes dtrect];*

:or h1gh 1eve1s fo110w1ng 1ts decrease It has yet to be estab11shed‘if

i; whether or not the sma]] preterm 1nfant has the ab111ty to autoregu1ate :

' CBF. 1n the c]ass1ca1 manner, that 1s, to ma1nta1n a re]at1ve1y constant_.}‘f

“CEX over a wide - range of BP In adults autoregu1atwon is. abo]1shed by} ’
extreme hypercapn1a or hypox1a Thus the 1ack of autoregulat1on 1n\7
/1nfants w1th asphyx1a or HMD may be no more, than the expected resu1t of‘_s

a.b]ood gas changes

A 1ow CBF accompan1ed by a decrease 1n BP dur1ng asphyx1a mayff s

.1mpa1r the neonate ‘s ab1]1ty to. autoregu1ate the CBF Nhether or not. [

;;th1s 1mpa1rment pers1sts after b]ood gas ten51ons retUrn to norma1 has‘f B

A

) ischaém1c damage to the 1ntegr1ty of the cap111ary bed w1th1n the sub-; jf'_

2ependyma] matr1x.. In any,event a r1se 1n BP fol]ow1ng 1ts decrease mayvqi .

"i cause haemorrhage due to d1sruptlon of the perivéntricu]ar cap111ary1fj";

a;b d The maJor problem, u1t1mate1y, 1s the poor contro1 of CBF 1n the} o

»'acritica11y 111 neonate It seems very probab1e that quite rapid f1uctu-tfny ;

:.ations between hypOperfus1on and hyperperfus1on of these 1nfants bra1nsli~_ :

1”may 1ead to haemorrhage._ If the haemorrhage 1s severe enough death can§?3f“r

“wensue. g”f<‘fl"i}"¥t,i",”]’_if“‘_,-~ri .;;*;f”;V“,.i e e

B



¢

'[}Summary

ot

o

~

[
PR

A R

::J} neonataT phy51oiogy can be measured fairly accurateiy through the use ofnfi

'f N corrected

The obJectives of CPT are to remove secretions and 1mprove ventiia-igf?;
tion.‘ The effectiveness of CPT 1n remov1ng secretiohs (Etches & Scott i**
1978) has been demonstrated Jdn at Teast one study Studies conducted to;Q

determine whether CPT 1mproves ventiTation and/or oxygenation haVe pro-ir

»

dUced C°"f11ct’"9 findings,' The belief that CPT and suctioning areff"’
yet to, be’ sc1ent1f1ca11y validated “In view of the fact that there are:,_,s

” must be subJected to handiing and noxious stimuii, CPT certainiy cannot

et

R ~

be con51dered a benfgn P”°C8dure ;sy‘,lfvs

A

both 1nvasive and non—invasive monitoring procedures Continuous

monitOring techniques can’ prov1de 1nformation ab0ut how the neonate is:ﬁ?ﬂl:

e T, ';._',',,' R
',",

responding ‘to therapy administered to him/her

-

The conceptuaT framework based on the reView of the Titerature,ﬁl-F

(percussions handTing of the 1nfant instiTlation and suctioning of theﬁ-”_:'”"t

-

ETT) and the expected resuTts ‘ 1f deTeterious responses are nbtliltif

)
Y S

jhg effective in maintaining airway patency 1s genera]iy accepted but has e

'“2:45 many poténtial cvmplications assoc1ated’w1th#CPT and that the neonateff‘

.

BeCause of the great advances in modern techno]ogy, many aspects ofﬂ;f'L

graphically depicts the expected resu]ts of the various aspects of CPT'ﬁsffl
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_ _iIhe study was deSigned to yieid a descri

ption of the responses of. S

'V,*the respiratory distressed neonate to chest physiotherapy 1n tenns of{,i -

i-;gsome seiected phySioiogicai parameters i It was aiso designed to enabie”v-f"

"a comparison of the respiratory distressed neonate *S responses to two.e

“ N :

’

A c1in1ca1 controiied randomized exper

"y,~‘Lat1n square However, the cross-over design

- umber of treatments (tw07 given in. each case

';f‘“depicted as foi]ows

Group I Tl T,xr'-'Tszff ‘Group 11 Ty

n 15) R PR

Bennett GPAP mask percussion meth

. where:’ X{

>
~n
1l

: contact-hee] percu551on method (B

—
"

o
SN
R I N

= pretest

= posttest

o7

od (Bennett methQ_l __*_;_j"

\

._.‘_-.

x‘7sf"d1fferent methods of CPT in.;terms of some seiected physioiogicaiﬁf

1menta1 simp]e cross—over-'

was used due to the smaii'

X T2 SR

de method)

S '-fdeSign (Cochran & Cox, 1957) With each neonate acting as his/her own;;'“ e

‘ Tcontroi ‘was used The cross—over de51gn 1s very Simiiar to that of the ..

The study deSign may be fi"tﬁ



o Accord1ng to Ker11nger (1973), a research des1gn has two ma1n pur- .

"{-.poses 1.a) to. answer the research quest1on(s) and - b) to contro1 var1-

I var1ab1es

«;ance " The exper1menta1 design is- considered to be a r1gorous research
':approach as it al]ows for r1g1d/control of relevant var1ab1es that may
"fvcontr1bute to var1ance In an Amperimental des1gn the researcher man-;;;-f
!n'd1pu1ates and contro]s one- or more var1ab1es in order to exam1ne the

f'resu1t1ng var1at1on Ker11nger (1973) stated that three sources “of

4

nd var1ance must be cons1dered and control]ed 1n any effective design.,'fr"'5
::ldusystemat1c, extraneous and error | " L
_ o §ystemat1c varwance refers to the var1ance of the effect of the5vgi.?

"1ndependent var1ab]e(s) on the dependent var1ab1e(s) It should beF'
""nmaxfm1zed The 1ndependent var1ab1es 1n th1s study were the o’ d1f—! i
.ferent methods of adm1nistering CPT wh11e the dependent var1ab1esi»»‘
'.mcluded A0y gradient, TCpOZ, , Pacoz, TcpCOz, THYR, ‘”I('Z'P and
'fMAP In the study, 1f the two methods of CPf prove to be not substan-‘:"‘

t1a11y d1fferent there w111 be 1ess chance of separatxng the effects ofi;; |

_the 1ndependent var1ab1es from the tota1 var1ance_;ofﬁ3the._dependent g""”

\"i "“

A second source of var1ance to be controT]ed 1s the varlance due to."

'"extraneous variab1es Ker11nger (1973) suggested that the most effec-_.;':
' t”tive way of contro111ng these variab]es s through random1zat10n L

.:j;Random ass1gnment of patients to treatment groups and then treatments to'"_;ffj

!

*-; the groups 15 the best way to contro1 a1] p0551b1e extraneous var1ab1esj o :

7

o



'r’also the best method for assur1ng that groups are stat1st1ca11y equ1va-;”

"

-~ .
N

that m1ght poss1b1y 1nf1uence the dependent var1ab1es Randomization‘is'

-py1ent at the beginning of “the - study In the study, the subJects were

| ‘def1ned by Ker11nger as:

A 1mportant source of error variance der1ves from errors of measure-f'

kg;to ensure equiva]ency 1n the rate of percuss1ons

random]y ass1gned to one bf two treatment order groups

The f1na1 source of variance is- error var1ance Error var1ance is

- . R e Co
. . /|

_'var1ab111tyvof measires due to randmn f1uﬁtuat1ons whose baSTc
_-*. ‘characteristic is that they are self compensating. . . Random
- cerrors’ tend to balance: each- other olit so that their mean is -

:zero, -but_systemati¢ variance is in essence pred1ctab1e .Error

’ var1ance'?s unpned1ctab1e (Ker11nger, 1973, - p. 311) ~

:

: standardizat1on of the exper1menta1 cond1tions : In the study, a11 :

l

}

Experamentaj designs can be threatened by severa] factors wh1ch,?.i‘f4a

k] .

B
1

'.’ment._ These errors “can - be: e11m1nated to a 1arge degree throughﬁ'w

. epochs were timed us1ng the same t1me-p1 ece, and a metronome Was. empl oyed'_ﬂ: "

liJeopard1ze 1nterna1 and externa1 va11d1ty , Interna} vaJ1dity 1s thef= '

;'degree to wh1ch changes in a dependent var1ab1e are d1rect}y attribut-?.?;i

‘ "-fﬂab1e to the 1ndependent var1ab1e (Campbel] & Stanley, 1963) A]though:}ﬂﬁ"

| 'e1ght threats to 1nterna1 va11d1ty have been descr1bed in the 11ter-n1_[15u'

ﬁ1urature, on]y four were cons1dered to be app11cab1e to th1s study :

':?a)' history, b) maturat1on c) instrumentat1on and d) test1ng

'and second measurement

History refers to ﬁﬁhi>specific events occurr1ng between the flrstl
i

[ S

add1tion -to the experimenta] variable '

) 'I’_LCampbeP1 & Stan]ey, 1963 p 5) ExampTes of such poss1b1e events 1n.'°”



- i v
.

" this study -included: ~'ch’anges‘f in -ihtravenous 1nfus1ons changes .in o

véhtﬂatdry'sett'i‘ng's and the adm1n1strat1on of med1ca1 therapy which

']

4 "".(CampbeH & Stan]ey,_1963) - The maJor1ty of subJects 1n th1s study.,' N

‘.7'; studied when they Were at 1east- 48 hours of age :,_A1,so_, random'

"between one observation and another

k rema1ned a poss1b111ty

tasa Function. of t1me and ‘are .not. spec1f1c to. a part'lcular event"'-"f»"

' 'hours 5 1apse between CPT sessi

I"

however conducted on cr1t1<;,a11yv-»1

'therapy requ1rements were to take precedenc

"m1ght have had .a d1 rect eff’jrt upon the neonate s responses to- the CPT.

The anf]uence of h1story becomes more prob]emat1c as the time 1nterva1

B AN attempt to m1n1m1ze
N 3

1y a max imum of four—

o

nate The study was,

& who& tond1f¥on and‘-.

S0
up'_

re adherence to the study‘

_"_.protoco1 As a resu]t 1nter_na1 1nvahd1ty due to h1stor1ca1 sources<

\
'

(S

Maturat1on refers to those processes w1th1n subJects wh1ch operatez'm

. suffered from HMD - a d1sease wh1ch when uncomphcated has a fafrly__

';pred1ctab1e-course._ Typ1ca11y, the conditwn of an 1nfant mth I-MD
-gradua'Hy worsens over the f1rst 48 hours of hfe as the 1nfant t1res;,‘}"
."'\',-'-:stabﬂizes for 24 hOurs, and then steadﬂy 1mproves.' By the end of thev‘ '
. f'Irst week of ]1fe the ‘mfant has usua'{} recovered (Roberton 1981)
In th1s study, 1t was thus poss1b1e for the 1nterna1 va11d1ty of the
‘_‘,,'study to be threatened by the maturat1ona] processes of the 1nfants

"',-‘-stage of d'isease and by norma‘l physwlogical changes 1n the infants. To

overcome th1s prob1em 1n part‘ neonates w1th unc0mp11cated HMD were_‘,,;f"



’
) L.

.ass1gnment to the treatment groups and treatment order was useg tolf

: overcome maturat1ona1 threats to 1nterna] va]adaty

'J

.

Ty Instrumentat1on refers to the measur1ng too]s (Campbe11 & Stan]ey,eh]

L

.h1963) In th1s study, the threat to 1nterna1 va11d1ty through changes'

~1n the measuring too] or 1n the observers over t1me was reduced by ca11<!‘;ﬁ~

!

brat1ng the 1nstruments prior to each CPT sess1on and by hav1ng\on1y the‘

researcher take the measurements Pr1or to the start of each data co]-ghf_:.g

, 1ect1on per1od va]ues determ1ned through transcutaneous mon1tor1ng were« o

compared to those of arter1a1 b]ood samp]es drawn s1mu1taneous]y to:afvt'

.~d1g1ta1 readout observat1on from the appropr1ate non—1nvas1ve mon1tor

Testing refers to. “the effects of tak1ng a test upon the scores of} P

‘cxa second test1ng (Campbe11 & Stan]ey,‘1963) In order to decrease the;:'e[;l
;zlnf1uence of’ th1$ factor, two procedures were bu11t 1nt0 the research?ijgy
'dees1gn. _ F1rst alT 1nfants were random]y al]ocated to one of tw01}f f?f
.;1-:a19V°UPS Grouo one rece1ved the Bennett method of CPT f1rst fo1lowed byff'n
"v%lihthe Boyd method °f CPT Wh11e GFOUP two rece1ved the CPT sess1ons 1nd7"ijs?
é'reverse order Second1y, the CPT sess1ons were g1ven at 1east one hour{ii;f
i'«apart so that secretions could reaccumulate 1 ;' _ ' ‘ | : 8 ”:}
_. --The externa] va]1d1ty of a study refers to the degree to wh1ch«_fd5;-
v aflfind1ngs can be genera11zed to other popu1ations, sett1ngs or c1rcum_;:;.;,
'iestances (Campbe11 & Stan]ey, 1963) If nurs1ng research 15 to be effec---.h -
t1ve 1n 1mprov1ng nursing praCt1ce, 1ts find1ngs must be applicab]e to,flvf

nursing pract1ce Unfortunate1y, frequent1y Jn;nursing ;Esearch s1tua-.e L

’g' t1ons, subJects cannot be random]y se]ected from a defined popu]at1on,l:'

bR B RN AP TN
L \
'

f@?‘:;v;

|: \51 .". L
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'\.“ . ¢

o It 1s - then 1mposs1b1e to genera11ze from the research f1nd1vgs“ In'thig--'

't"lj,study, the sma]] number of bab1es observed 1n each group (h?%-ié)handllf'3'

o .vJa re]at1ve1y homogenous samp1e, a mJn1mum number of de11m1tat1ons were-r[f"”
tufused 1n th1s study ;ﬁ' "';ﬁ*"Fbif'f‘ff';;ﬂ.}ff,fff’ me
"'?.hgrs*"Ff'“ N

the 1ack of, random se1ect1on 11m1t the app11cab111ty of

' i:fifthe study popu]at1on The fact that neonates were rand

'huhva1 1s the first day fo]]owxng b1rth&

s

; ’.bTases and the exper1menta1 var1ab1es T;‘.':&¢'ﬂ-fam';‘:'”‘

1y assigned to L
» "?treatment groups and treatment order does a1d in part .‘" °Ver°°m1”g -

-,:threats to externa] va11d1ty due to 1nteract1on effects of se]ect1onftf“1“

S1nc1a1r (1966) suggested that researchers use each 1nfant as - h1s/f"

X

X

.,.

'bli:an 1nord1nate number of samp]e de11m1tat10ns great]y restr1cts the tar—j;t%-f

* "7 “Criteria for Selection of Subjects =

‘>“fﬂher own contro], and measure 1nfant response to a random1zed order ofﬁzﬂ
’ ,:test s1tuat1ons to contend w1th known (or unknown) heterogene1ty of the?fi'
~:study samp]e Many factors remain unknown or uncontro]]ab]e and 1t 15 a.;j;,j

| "“fform1dab1e task to se]ect a complete]y homogeneous samp]e Theause ofjf* >

;-fget popu1at1on to wh1ch the study results can be genera11zed To ensurefﬂ o

Only nEonates were 1nc1uded 1n the study as 1t 1s cruc1a1 to learnf;“_,.

'fhow to decrease the h1gh morta11ty rate which character1zes the ent1ref

e

P I
T

- P g AN . . 0 e o
i Ty LR . T RN ~ ,*

f;ffirst month of ]1fe ' The per1od of greatest r1sk w1tb regard to surv1-ﬁggff;"
in‘part to the cr1t1ca11y 111f;7”5‘

"frnewborﬁr 1nab111ty to adapt @hys1olog1ca1]y to hJs/her externa?f;ﬁvtf



' 1tse'|f w1th1n twe]ve hours of b1r\th and 1s resolved w1th'r,,_z-~‘

. ¢ . 4 o . T : . . ‘. i
. "9,' : ‘\ . , . . R :.k o

| e‘nVir"onment‘. F°‘” the most part neonata] resp1ratory d1 stresﬁ& m\nﬁiests o

T :1!‘

L

a. two v»eek_-f, T

-

;A

E:.}f'preterm 1nfant 1s thus_*

:\

perwd B.Y 28 days °f age the 1nfant is rare]y in-a- state of, ;con'stant'

'
. : ot
N

Only 1nfants .\shose we1ght was greater than 750 grams mere 1nc'| udevd'.f'ﬁ
1n the study for the foﬂomng reasons. Advances 1n neonata1 med1ca1‘_'-;
lenow]edge and techno]ogy have made poss1b1e the surv1va1 of smaHer".' B

1nfants. Aggresswe treatment of 1nfants who we1gh less than 750 gram’s

at b1rth 15 preva]ent (Gordon,";;‘1‘977 Knob]och Ma1one E]hson, Stevens. T

& Neb 1982 wﬂhams & Chen, L9?2) However an 1nfant who we1ghs”_'...~

poor]y supported w1th muscular and adventrtia’l t1ssue The very smaH‘,l_ K

[}
2,

'at great r1sk for 1ncurr1ng an 1ntracran1a1

haemorrhage, the 1ead1ng caus, of death of very premature 1nfants."‘.-7""

&'-':-'Schwartz, 1979 BeJar, Curbe]o Coen,

(Ahmann, _Lazza a, Dykes, Brann‘
Leopo]d James & G1uck 1980 De Courten & Rabmomcz, 1981 Papﬂe,°
Burstem,'“Burstem & Kofﬂer 1978 Shmnar, Moltem Gammon D Souza
AHman & Freeman, 1982 vVobl'pe 1981) \"""Excesswe handhng durmg th1S-_",-‘lj.-i -

critica] deve]opmentaT phase can 1ead to de1eter'lous results 1n the'"'."

oo

&, 20N

>
R4
”

neonate (Tomney, 1980) As a result 1t was fe]t the extra handhng_._"_'.'
requir‘ed for th1s study may 'lead 102" deterioration 1n the ;’ng\onate s; :,j'_il"-‘;_f.‘
cond1t1on.. In add1tion, the very sma]1 neonate has simp]y t@g smaH to .

perm'it p1 acement of the monitoring equipment necessary for the studya '
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': - ‘l‘* ,
Infaﬁtsfwho weretintubated were chosen for_study"to decrease vari-
_atqon w1th regard—to—suct1on1ng“techn1quesm~in add4t1on —the requ1rement~ )}
of an F102 of .50 or: 1ess perm1tted “the - researcher some 1eeway wi'th E
regard *%o resusc1tat1on 1f the neonate requ1red 1t#wdur1ng the CPT -or "-?~;
§ : post CPT per1od Ef - }.? ‘ﬂ,f'yffig”y ;tgﬁn‘ *.d‘f':f ?e :.rllffx”f; . ]

It was cons1dered necessary for a11 1nfan€s to have an; 1ndwe111ng.-

\

arter1a] 11ne to perm1t easy, unobstructed adtess to arter1a1 blood: for

ng}"' B evaluat1on of blood gas 1evels (Shap1ro, Harr1son & Walton 1972) 'Ihe"

T arter1a1 11ne a]so perﬁﬂtted cont1nuous record1ng of the mean arter1a1 R
*'»‘E‘ The' use of short-act1ng sedat1on pr1or to treatment may a1so‘g“ o
.y s :

Co decrease ‘the. 1nfant s ab111ty to respond t6'5t1mu11. Consequent1y, any=fﬁ

?Q v 1nc1uded 1n<the study popu]at1on.; _,f"“ jrs-k % '“d"‘ "qu‘ g
" 1, SRR | . e .. , PR v \}:..?'"

Edmonton“v Slxteen of the 1nfants hadia._f*

1 *“7the remaander had a. var1ety of d1aganes

ST i
. . R M
C O ’ }

x'ductus arterﬁosys (PDAJ waifa canp11cat1on of prematur1ty Tn fbur of the;d

tubes.“




B . . . . . d .
'1".; T, . . . CER ~ o
. . . . S
: . . . .

pneumothoracesf In aH cases,the pneumothor\ax was unﬂateral and chest

»’»7‘ AN

——'—',—-ﬂtubes——weﬁe mserted bﬂateraﬂy—to preven -'—occurrence—of--—a--second—"‘l

!
o ‘)-v‘.:..‘

'-pnewnothor'gx won Ethontra]atéra] s1deL’ \The study samg_Le of 17 ma]es

. . and f?y

A

7 .
, "thezg rnfants “were ‘cons1de;=e_

e P3 ‘ged in b1rthwe1ght from 350 \526*4639« grams mth a: m@n

Lok PRI PSR e o
a{ms I‘SD + 873 74) TheJ’%fantsJ éfst‘ationa] ages var1ed fr m

------

\‘ﬁbe&s (SD + 4‘01 Twenty five of

Aw‘v'"d“‘ ’: "'b\f"'

P
,‘ \~_ - - V‘.J

' Append1x 2 and "the respiratdry status of a]] study subJects are-

B presented*ﬂn Appendﬁg 3.

2 h ‘u,‘ ‘.; e
,y. e i ~"

'--.9 Group I of the samp1e conS1sted of 15 neonates whose b1rthwe1ght

. 3‘..!.

g
ranged from 760 to 3720 grams mth a mean of 2204 70 grams (SD +

-

-ma]e ' E1ght 1nfants suffered from HMD 2 1n'fants were d1a§nosed 'as i =4

1048 86) and ges’tationa1 age ranged from 25 to 40 w"eeks mtba a mean of

\

A

w_(,havmg a PDA Pour 1nfants were =stud1ed ghﬂek on Puu]on and 2~ nednates

' b1nthwe1ght from 750 to 3030 grams w1th a mean ‘o-f"*'2203 30 grams

. aPavul on and 8 heon?tes had chest tubes. o AR

had chest tubes ol » %

Group II of the samp1e cons1sted of"é@.,S neonates who ranged 1n

e

(SD + 702 77) and 1n gestationa'l «we ‘From 26 to’ 42 weeks w1th a mean of
32 80 weeks: (SD + 3 54) Of the 7 fema] es. and 8 ma]es 7 suffered from

1
\

HMD and 2— sufferedgfreul, a PDA Two 1nf3nts were stud1ed whﬂe on -
& . Lo

2 "\. /

v b ;Q T }e ,’7_ 7_"‘ V. ,‘, .

Al . S
. s o S& Y

s

..34.60 wseks (80 433) S1x of the 1nfants vere’ fema‘le and 9 were

zﬁv‘

Py



aQ

There were no s1gn1f1cant dufferences at a level of.p <0 0.05: between .

_________the_two_groups_of ned%ates,_based_on_non-pa1red sfnront 3 E.comparisons

of - demograph1c data and pre CPT status (f.ef F102, Pa02, 'peak
| inspiratory pressure (PIP) pos1t1ve end-expiratory pressure (PEEP)" 3
continuous positive. airway, pressure (CPAP) PaCOz, pH . 1nterm1ttent~-

mandﬁtory'-venti1ation .(IMV);-?A-a pé .gradjent ICP / wwiAP?ngcp02,~

watw)

Neonata15care_ o

. . 1 . .

- . . v

.. o .

s - K
. o co . . N - Y .
. by, 2
| o . . C R R
. . * . s . co BN . » A A
’ : . . - L . .
.

.".\ o o . R

x

ALY neonates were nursed in- overhead rad1ant warmer beds w1th the1r.{i
g §k1n or rectal temperature ma1nta1ned at 36 8°C by servo-contr01 7A11 f;‘h'
’-1nfants were 1ntubated nasa11y by med1ca1 staff us1ng a #2 5 to #3. 5 mm |

" Portex tube.l Infants rece1ved vent11atory support by e1ther a Bagg&81rd

| ~n 20) Sechr1st (n = 3) or Hea1thdyne (n =7) vent11ator A}] ’ A;;
« " R *)’\;‘47-"

nvvent11ator sett1ngs [PIP PEEP CPAP IMV, and 1nsp1ratory t1mes ITQEH.;

were determ1ned‘1nd1v1dua11y accord1ng to the-b]ood gas 1eve1§ and the ]_'17

-

o
B

gf c11nrca1 cond1t10n of each 1nfant

‘. :_‘. Intravenous f1u1ds were adm1n1stered to the neonates By way of the f‘
S earter1a1 11ne . where the arter1a1 11ne was not an umb111ca1 catheter, a
oo 24 -‘0») ;.
: j vsecond per1phera1 ve1n was used for 1ntravenous perfus1on. A pér1phera1

vein was a1so used to 1nfuse blood or blood products because the 11nebto

the arteria] b]ood pressure transducer had to be c]amped to preveht

'fx
A

contam1nation by blood products 1hfusing through the arter1a1 11ne

e -

st
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T

Chest Physiotherapy Methods -

'.‘v ! i -

' Each neonate was p1aced in the appropr1ate postural drainage pos1-
B t1on for the affected 1obe ;in - accordance . w1th the gu1de11nes of ‘the -
.‘j's;g_.,___'_ Roya1 Alexandra Hosp1ta1s Phys1otherapy Department (see Append1x 4)

' . “N u
%" Each neonate was kept in. th1s posntmn for” f1ve m1nutes pr1or to the
Y - p;« . . . ) .

.,.'

"\

‘é"éommeﬁcement of the percuss1ons . .

i The - Bennett method of percuss1ons. wa's performed accord1ng to the

’ 1nstruct1ons of two phys1otherapists who worked in the Ro_ya1 A1exandra

NICU "The Bennett mask’ used (#5281 Pur1tan Bennett Los Ange]es, Ca )

K a doughnut-shaped mask made of transl ucent s111cone rubber A hand1e .

" :t“ f1t the therap1st s first two ﬁngers was’ made out of*a p1ast1c cap & )
o o

of an 18 gauge need]e and taped 1nto p1 ace on the mask The neonate S . w

affected 1obe was percussed w1th the prepared mask at a rate of 80 to ‘.

PR ;"-’5'-4’Thé?' Boyd m'e"tho'd of '-'pe"r'cu'ssio'ns is alss “'known “as” contact-hee1‘"

percuss1on ' In th1s method pressure s apphed usmg the thenar-- |

> s
. : 9&_‘ oo

h_ypothenar emmence of the hand at r1ght ang]es to the chest waH of the
neonate : An attempt to ach1eve a thoracic d1 sp] acement of L. to 2 cm -was

e made.. The rate of percuss1ons matched those of the Bennett method

&

Each CPT sess1on con51sted of ﬁve mtnutes of percuss18ns ﬂhen- "
= 3 ' '
ever the 1nfant s cond1t1on deter1orated to beyond accepted 'hm1ts for '

normox1a and H/R t1me and correctwe measures wer}f taken to return the

3. <. .
‘.4A

3 o
o .

(. ) . — - ) . R ‘...'_'"‘» s 2 = . I Vo S
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1nfant s H/R and/or Tcp0s 1eve1 to w1th1n accepted ]1m1ts pr1or“to the

Trachea1 suctionmg was carried out foHowmg 1nst111at1on of 0. 5

- ’_‘ml of norma] sahne 1nto the ETT. As was outhned 1n the NICU procedure"j.

manual, the neonate S head was tUrned to the contra1 atera1 s1’de and the.

. N R :w :
_trachea 1nst111ed pY‘H)LtO 1ntroduct1on of the suct15ncatheter. The,'

*

and easy passage"‘ No more than three passes of the catheter on

each ‘side. was reqmred or employed - Each suctmnmg sess1on wa5~

.

comp]eted 1n 1ess than ten ‘seconds whﬂe the neonate was normoxic,,""

5 . ‘.

“-'c'cpraT suct1oning to . clear the oropharyngea1 area of any accumm‘ated

’sec"retlons.' A mean t1me of 3 9 m'inutes (range 1 5. to 5 5. m1nutes) wasf

-requ1red for the ent1re suctmmng procedure ,\'i T § ﬁf": e
- | e - RS .:‘}.:.%_’-l;.‘ s § . . .
ST ety Measurement Topls T one b

H/R MAP Tchz 1eve1

.\

L : ‘. (

/sure, were used t9~,,a'id ina the care of the

a,-

'(7 ’ -;"'- . . e R - T . - t M ! .

resumptmn of the percuss1ons S ~_ » " L

‘catheters were. measured and marked so the catheter wou]d not be’ passed:,r._ '
. / - ) - :‘. .‘.'.

greater than one cm beyond the end of the 1nfant s ETT ’ In each

.accordmg tm the Tcp02 momtor., Trachea1 suct1on1ng was fo'Howed by'- A

‘.“*Ic?, and oesophagea1 pressure. !

4'» . . ’
L ATexar?dra Paéd1at\t®1§;Pa‘vﬁion a]'l momtormgf o

r1t1ca"l]y 11] neonate. -
b [ % . N B . v L i



T C et

- Dev1ces tor measure the first three parameters were used routineiy in. they“ o

”;"ffFollgwing application of the electrode onto'the gﬁfant no readings were'f

“_~'_',"‘.NICU AL

'anrtery cutdown cannuia wh'n the umbiiical catheter was uf

'. Heart rate was measured using adhesive, pre—gel]ed neonatai cardiac
' ‘;electrodes The 1nfant s electrocardiogram and mean H/R were recorded =
’*,,on a. bedSide monitor (Mode] 78342A Hewlett Packard waTtham Ma?).“

R : ATarms were set at 100 bpm (bradycardia) and 200 bpm (tachycardia) for

aTT premature infahts and for aTT fuTTterm neonates who were not asphyx- ‘

s depressed and resuits in a Tow resting apicaT rate

4

Mean arteria] @Tood pressure was measured using a #3 5 or #5 umbi]-

i;\;cal artery catheter, radiai artery catheter, or an anterifr thTa]?‘;f

%
) ,vf R f,

‘.f;gonitored uSing a tranSducer (Mode] 4 327 Ef Hew]ett Packard Na]tham df';

1 v : 4

v

=fffp1ayed on the cardiac monitor '
TranSCutaneous oxygen Tevels were measured using a neonata] trans-f”

"oxode (Type 33 Module 632 Roche, Basel Switzer]and) ~The TCpOz ‘J

i,c..

4

R inU_iated For the fu]iterm asphyx1ated neonate the aTarm for bradycardia i S

- was set at 80 bpm 51nce the sympathetic nervous system of such a neonate[. N

it was .

.:Vinserted to the TeveT of the eighth thorac1c vertebra.; The MAP wasi-"
'LﬁfMa P attached to the arteriai Tiﬁe ATT transducers were fTushed andfiea-"“

'”“:‘recaiibrated at the Tevel of the 1nfant s atrium prior to the commence-f-7ff7

.if'_ment of each study session VaTues for the MAP were continuousiy dTS-lef~'f‘

:{t!electrode was. removed and calibrated 'prror to each study session. .}ﬁ~?7i

~5r‘taken for fifteen minutes to aTTow for 1ncreased bTood fﬂow to the areaj'szf g



B A

l'lfand arter1a11zat1on of the e1ectrode s read1ngs Va1ues»were continu-, f?

}ous1y d1sp1ayed on a mon1tor at the ' bedside A1arm 1eve]s for hypox1a~'--

'*; removed and ca11brated pr1orntogeach study sessiongM

b'a .{,Ltd Mississauga, Ontario) -

”f 'and hyperox1a were set at the dxscretion of the attend1ng neonato]og1st.]

P accord1ng to- the gestat1ona1page cy1n1ca1 cond1t10n, and post-nata1 age

. Jof the neonate. A$ a resu]t ~hypoX

‘ _}'from neonate to neonate “'F*‘f j yﬂtf. ;’p”tfﬂh’,.féﬁ7hﬂff S

Transcutaneous carbon d1oxide 1evels were obta1ned w1th the use of

and hyperoxia 11mitat1ons d1ffered'_f.

| ;da pH g1ass e]ectrode (ﬂﬁde1 341 51 Modu]e 634 Roche Base1 ‘Switzer-fv_ .

'Z”_1and% 'sﬁ w1th the Tchz e]ectrode,< the TcpCOz e]ectrode wasf

S AGhe ; 2 _
o uous]y disp]ayed on a beds1de mon1tor AlarmSJQevels were setp@t 1oa,

s

"torr (hypocapn1a) and 50 torr (hypercapnia)

‘Intracran1a1 pres;ure was‘measured by a fiberopt1c sensor (Mode]

"

Vaﬁues'were cont1n- o

‘hi10004 Ladd Research Industrles Bur11ngton, Vt ) ‘ Th1s non-1nvas1ve FENa

"'“sensor was taped onto the shaved anterior fontanel]e o? the 1nfant by

.

'J_-means of a cotton fi]led se]f-adhesive neonata1 card1ac e1ectrode f;ii‘“

ﬂ«

"fi;able on a bedside monitﬁr (Model M1000 Uadd Research Industr1es,,. "_t

| ﬂ;fBur11ngton Vt )

0esophagea1 pressure was measured us1ng an 8—FG (2 mm 1nterna1

':711f5d1ameter) standard 1nfant feed1ng catheter (#71031 AHS McGaw Supply

The catheter was attached to a neonata]

- f*b]ood pressure transducer.(Type 4 327 I Bel] & Howe11 Instrumentat1on

niD1v1sion Pasadena, Ca ) . The catheter and transducer were fil]ed w1th

: “1 (#01-0110 NDM Dayton Oh ), A cont1nuous d1sp1ay of va1ues was avai]-a”'

B

L ST . . R
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M»

:',_.water and subsequent]y kept free of bubb]es by f1ush1ng them w1th‘

sterﬂe watef between measurements The catheter Was 1nserted into the",i _

'_1nfant 85 stomach throug&m s/her mouth The-catheter-, was then mthdrawn. '

'prox1ma11y to the card1a and then mthdrawﬁwa further 2 - 3 cm 1nto the .
"1ower th1rd of ‘t:;e oesophagus A cont1nuous waveform and d1g1ta1'_'.
‘readout of mean va]ues were d1sp1ayed on- the card1ac momtor

Leve]s of aH s1x parameters were coht'lnuously recorded throughout_ :

_aH CPT sess1ons on a six channe1 recor/der at the beds1de (Mode1 3316 SN

N

o So] tec Sun Va]]ey, Ca s

R Pre—CPT and post CPT artema] b]ood 935 ]eve1s, ‘“SP’ red oxygeni(;." ;
f'concentratmns,_SystOHC and diastoHc arter1a1 BP and demog?‘élphic data"-:
'-."f'_’.-:vfas outhned on the data form 1n ApPe"d‘x 5. were recorded Artehaliﬁ'ﬁ'}‘j"‘m

.

. »“v_lbIood for gas ana]ysis was drawn b_y the researcher and ana]yzed by an-.'l',

_awa1T’ab1e respirafory techno/log1st (R. T) on. duty 1n the NICU Th1sg'f".','_'.1.4:'j

-»R T. a1 so recorded ventﬂatory sett‘lngs w1th each blood analysis.; Since_' 'hf-"'--"f

- the NICU R T works on a permanent bas1s 1n tﬁe NICU and b]ood gas ana]-".'x' '

-

"“.i.f..."ys1s_cunpr1ses a 'large port1on of h1 s!her required duties h1 s/her pro-?‘i'._."
."'f1cienc,y in b]ood gas ana]ysis was ’e;oﬁﬁécted to be un1form'ly high _.11
samp]es were ana]yzed us1ng one of two blood gas ana]yzers (Mode1 #81373V-'_'--__“' .
or #1303 Instrumentatwn Laboratory Inc " Lexington Ma») t. Each ana-'.f“’;;.":.“
.llyzer was ca] ibrated daﬂy to standard so1ut1ons. o In add'i’tion one ana—y'_’
) 1yzer on- which 90% of the gases were run, had a feature of an auto;_:-a}'.',-“f e

o ~
. LR Co

- se1f check between each samp]e ana]ys1s, 3 ;‘ : '

e el



“Condict of the Study -

'"fv. Hosp1tals

..
NN

1nfant no longer fit the study criteria.J,t, .

Data cpﬂ]ectnonbtook p]ace over a. s1x month per1od from 02 August ;}:

,u

study by the Cl1n1ca1 Investlgation Comm1ttee of the RoyaT A]exandra?f;f '

1982 to 31 January, 1983 foTTow1ng eth1ca1 rev1ew and clearance of thézfli'i

Se]ection of subjects for 1nc1us1on in the study was made on thes :

b3515 °f ava11ab111ty of - su1tab1e subJects Once 1nfants who met the”"‘

se]ect1on cr1ter1a were assessed by the researcher as ab]e to w1thstando “'f

N -

\

the study wgs obta1ned from the neonato]og1st in charge of their care

\

Informed verba] consent was obta1ned by—the 1nvestigator from one'~;*’Ty

or both parents of ‘a1l 1nfants who were 1nc1uded'1n the study~ It was;‘fk <

'wou1d not affect the care whrch the1r baby Mnuld rece1ve The parents;glg

N \

«rh'

t

th;% by d01no so, they wou]d not JeOpardize thefr 1nfant s care -Ihevit:
Parents were a1so 1nv1ted tQ be present during the study and encouraged-{;;.[ﬂ
t01ask questions On}y one parent refused admiss1on of her 1nfant tdfc.f;‘w
the StUdy as, She W1Shed to d1scuss 1t with her husband who was out ofdl'

town jOr three or four days By the t1me consent cou1d be obta1ned the;ﬁdff?f

N
Cy

- - T
4... Lo .
. L. s e

Al - PRI . o
. 2 R Ty RN

. app11cation of the mon1tor1ng equ1pment perm1ss1on to 1nc1ude them 1n*‘ji

: “‘“t emphasized to th parents that the1r refusa1 to part1c1pate 1n the studyf‘}t‘“;

.vdf who consented to al]ow the1r 1nf;%t to be stud1ed were 1nformed that;ef;:f

'IJfree to w1thdraw the1r baby from the stUdy at any t1me and‘yf7f:‘
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~

.
3

study by means of a toss of a co1n and a prev1ous1y constructed schedu]e

.' f:ksecond CPT seSS1on (tai]s)] The schedule of the study for both groups;fffiiﬁt

"'-’\‘:m:.....v e

s
AT s

7fr The mean t1me between each CPT sess1on was 1 Qbﬁours (range 1 to 43f?”ftff

M

. "

Of random pa1rs [1 e the Bennett method in - the f1rst CPT sess1onflf? e

fo]lowed by the Boyd method 1n the second CPT sess1on (heads); the. Boyd‘h'5~"

method 1n the first CPT sess1on fo1lowed by the Bennett method ‘dn thea 
t

1s dep1cted 1n Appendlx 6.

.,-‘

Once a CPT sess1on commenced the 1nvesttgator took over the nurs-iffg'ﬂ;;

£ 3

. 1ng care of the 1nfant untﬂ the end of‘ the CPT sess1ons No otherf S

e

personnel were perm1tted to handTe the 1nfant unti] comp]et1on of the5}x;fu

CPT sess1ons

“'511 ca11brat1on rout1nes,; equipment set-up, chest percussﬁﬁn,f?hfrxiﬁt

1nsti11at1on and suct1oning, withdrawal of arter1a1 b]ood observat1ons ’””f

.r\_ STy

h}

man1pu1at1on of F102,, and record1ng Were done by the 1nvest1gator,t'>;f.,*¥

Approxwmote]y 90 m1nutes were requ1red to canp1ete each CPT sess1dh 'f '

b

N
hours)ue Apprdx1mate1y one hour was required pr1or to the first CPT,_;_.;”*
sess1on to ensure pnoper ca]1brat1on and app11cat10n of equipment fh}f*f"

a1} cases the procedures out11qed 1n Appendwx 6 were fo]lowed.'v?ff?;;jhi”'.?'.

. patadnaiysis »

s .1' v' T ', :..4
. A . CLn

traclngs each CPT sesston ”

~ L

0nce parenta] consent was obta1ned the 1nfant was entered 1nto the"frid'

. T
TN

Once data were°collected on the 30 study subJects, the recorded !f;fwﬁ

.xhand-d'lgit‘ized f l”e'leVant



. . . } \
' vl . RS o LI

§ ‘Linformation. To avo1d b1as a b11nd ana]ys1s of the trac1ngs was done

u”=7that 1s, the method ot,CPT ut1T1zed on the neonate was unknown to the

' *ff,j_fana1ys1s :s presented 1n Append1x 2.

L Mtc_.hae1 1980) St T

"Qﬁco11ected for a. dua] purpose ; for descr1ption and hypothes1s test1ng,

';:var1ety of ana1ytjca1 methods were used o ff_jjf_f".i3f???a;_,{wfv’

1nvest1gator dur1ng thts per1od of ana]ys1s Because the data were g.'

]

o

S Descr1pt1ve statistics (mean, SD, and range) were ut111zed to des- lu

fcr1be a]? re]évant variab]es of the study For hypothes1s test1ng, data

5fthat were measured on q§d1na1 or nom1na1 sca]es were ana1yzed U$1n9 ‘the.

s

hffysus emp]oyed the fo110w1ng tests Student s‘¢ Pearson s o oneway
k- ';}?ana1ys1s of var1ance (ANOVA) anﬁgmu1t1ple 11near regress1on (G1ass &
'f:ﬁStan1ey, 1970) In add1t1on,. ANOVA us1ng a Latin square format

‘,‘fs(Cochran & Cox 1958), was employed to ascerta1n d1fferences between

¢ ¢

Y Vi_fsubJects and effect of treatment order., An examp1e of th1s type of

. . i _ e w
Stat1St1q€1 1nference tests\are often c1as ,1ed as parametr1c %

% : .._“‘.

- ~,non parametr1c. _ A1though a11 1nference tests depend on popu]at1on

,°

‘ :“?'tests are min1ma1 when the data.are nom1na1 or ord1na1 and there 13 an

3

Yo extreme v1o]at1on of an assumpt1on of the parametric test or the

‘ 1‘1nvestigator be]ieves the sca1ing of the data makes the parametr1c test

(N

S :non-parametric test of Chi- square wh11e 1nterva1 and rat1o data ana1-‘;ff‘

.\..

{character1st1cs to some extent the requirements fbr us1ng nonparametr1c S

:331nappropr1ate a nonparametr1c 1nference test shou1d be emp]oyed (Isaac ,T“h



65

On the other hand the requ1rements for us1ng a. parametr1c 1nfer—-,l.“§‘!

| t ence test enta11 certa1n assumpt1ons about popu]at1dn character1st1cs or

.,."

'4 ' “; C‘PT.'A-E._'

have been v1o1ated

parameters The t tests fbr two samp]es or cond1t1ons (dependent t or‘n

1ndependent t) requ1re that the popu]at1on scores be norma]]y d]str1b- SN

uted when the samples are sma11 : The 1ndependent t test further”
requ1res that the popu1at1on van1ances be equal; The ANOVA has requ1re--‘
ments qu1te s1m11ar to those of the 1ndependent t test Desp1te these

requ1rements, many of the‘oparametr1c inference tests are robust w1th

regards to v1olat1ons of under1y1ng assumpt1ons A test 1s robust 1,

v1o]at1ons of the assumpt1ons do not great]y d1sturb the samp11ngi

o d1str1but1on of the statist1c Even though theoret1ca11y, nonna11ty in i ,e :
the populat1on 1s requ1red w1th sma11 samp]es, 1t turns out emp1rﬁca]1y.rt;°“

' *iﬂghat un1e$s the departures from norma] are substantia} the samp11ng:jf§i

d1str1but1on of t rema1ns essentia]ly the same Thus, the t test is.fhf;'7~

,4«,

robust regard1ng the v1o]ation of norma11ty,1n the popu]ation ' Asﬂaﬂ -

resu1t the t test can be used even though the assumpt1ons of norma]ityiff.i

- Q

. s "~"
P

The pa1red t test was emp]oyed to determ1ne the s1gn1f1cance of thej;;upjzyi

t

B d1fference, 1f any, between means of a11 data co]]ected dur1ng the base-{_-;,fuf

11ne per1od andﬁmeai;s %f‘ aH measurements made dur1ng and folTowmg__

A._s

where more:than one variab]e was compared to another the ANOVA,QJ;jefi
(oneway or Lat1n square model) was used L1ke the t test the ANOVA 1sfbx*-*-t

. r°bu5t test. It 15‘ “”“""a”)’ affectad by vm]ations q‘f DOpufatmn

L

N .'-'l‘jt‘”“v o T
B A



fnorma11ty It 1s a1So re]at1ve1y 1nsens1trVe to v1o1atnons of homo-f'

'.lﬁgene1ty of var1ance prov1ded the samp]es are’ of equa1 s1ze

N

‘:to ascerta1n the re11ab111ty of‘ both transcutan

ERRSTRE

Regress1on models were emp]oyed to 1nves 1gate re]at1onsh1ps bei _

‘ tween methods of CPT and the 1eve1s of the phys1 1og1ca1 parameters and

'hs mon1tors (Tcp02‘¢

s

'V and TcpC02) Corre1at1on coeff1c1ents der1ved from these ana]yses‘“

"xn'ab111ty va1ue p).of equa1 to or 1ess than 0. 05 was used.- ﬁ'?f

e

) »7

'ffof the study perm1tted each neonate to act as h1s/her own contro] butfuff -

:,WaS SUbJeCt to threats of 1nterna1 va11d1ty due to h1story, maturation;:'ﬁ“
4 ff1nstrumentat1on,_and test1ng. The study subJects 1nc1uded th1rty neo-4F L
fnates who were 1ntubated, had an F102 of 0 9 or qe557'we1ghed more'
:than 750 grams,_had an indwe111ng arteria] 11ne, and did not requ1ref:;th,:
short—acting sedation Each 1nfant rece1ved both types of percuss1ons;:?»ﬂﬂ"t

”;fn;'random1zed order,» once parenta] consent was obta1ned inghe}'& i

7 (Armitage, 1974,:p74) 1

.T{Q 1nferentia1 test1n9,,a sign1f1cance 1eve1 (prb;?;iilr"

The c11n1ca1, contro11ed random1zed exper1menta1 cross over des1gnfc",l_l3
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} S e .

8

‘1nvest1gator prov@ded a11 nurs1ng care dur1ng thé study per1od 'fInéd;?‘fﬂi

Vg

phys1o]og1ca1 parameters cont1nuous1y recorded 1nc1uded H/R MAp ICp;f"ﬁ-j

-ioesophagea1 pressurey Tchz, and TcpCOz - In add1t10n, pre-test and_ﬁ*:?f.

K}

dn?post test arter1a1 b]ood gas 1eve1s and 02 requ1rement changes weref .

. D .
,j:recorded a]ong w1th pert1nent demograﬂh1c data Stat1st1ca1 analys1s of,:ﬁ

l’ \‘l

' dthe data uti11zed descr1pt1ve stat1st1cs (mean SD and range) fbr a11<

>'re1evant var1ab1es -and stat1st1ca1 1nferent1a1 tests (Ch1 squares t n

"

’ 'rtests, Pearson s r, ANOVA) for hypothesis test1ng A s1gn1f1cance 1eve1

. of <0 05 was used 1n a]] cases of 1nferent1a1(test1ng o ?“r;"

A .
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B | The reséﬂ‘ts sqggest that,. whﬂe th'e“neonates Inean phys1o1og1c 1

“

ne’sponses dur1ng the posturaJ dra'mage phase Qf OPT were not 51gmf1-”‘

e

| carit]y d1ffere‘ht from thos‘é observed dur1ng the pre-CPT and post CPT
. L oL -(\ -

p}" .‘- 's wpa@es, the - neonates - meari responses dur'ing th& inst1ﬂat1on '-a'nd,

i

e

7- 1omng phase varied sigmfioantTy from those observed dur1ng al”
‘ ( .
o&ner phases of CPT wi th the except;on of the percusswns phase. There LY

Y ‘m were s1gn1f1cant d1fferences deteoted “m the neonates responses to ;he

R R A f
v Bennet't percu?@ions and the Boyd perclgsswrfs as measured along the seven. o 1
.“ RS

phys1o'l ogica&'l parameters '&‘ H?R_ MAP I prg, TcpCOz, ‘A—a %2 R
j, o r; S S " e, ) g ‘0 : ‘I . ::_."
) grad1ent and P%COZ TR AN L “ ° ~_‘~'=. SR
. '..‘ . Q ..':: ', . - o . . ;'..'3, ‘.;._. {: .' iy . T :’&;32' k ; v
STl o Neonatd) to Chest P o
T _Mgona a Responses o est hysgtherapy CeF
’ o . .’. BRI Y » R ', : _', ‘ ; PV , "0: '. s . ‘ ‘
- The five phases of CPT referred to in. th“ls sect1on 1nc1ude.». pre- ‘
h h
CPT (basehne) postUra] dramage percusswns (Bennett or Bo}d method) o
e 1nst111ation and suctiomng of. the ETT and post-CPT The mean respons- o
: es of the 30 neonates to aH 60 CPT sess1on5', exc]usWe of the perc:us-'-.-,?;_- B

; sions phase of the sesswns uare presented Af QTabTe I Because the neo-“",.,-_». :

= - nates responses to-the two d1fferent percussiobods were found o e
Vel ° be '§1’§n1f1cant1y d1fferent the mean va]ues oF~each phase are presented"'ﬂ- |
d“";\.&j‘ .' k . \A i - S ) ‘l ‘ o '
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t

.‘by percuss1on method Jn Ta.b]es II and III "‘wThe mean vaIUes of each

D

wm PR L T e \-‘!"""".: :
.-" _ . . .b-': *#‘U : L
- 3 C ] L ‘ .. ’ \ uy( P ‘:& 70 J
L " ) 4: .. . . m . . v".i‘:“:{' ) .‘;_ ‘ C "“}éﬁ\ . .\' i
; - s ‘;; . ] L; e ' c o B ‘, ,."J o ,.i/ » s
T e A SRS

_phase °were compared wi‘tth those of aH othe;jc .phase§ by one way, ANOVA

wm

The resu‘Jts of th1s anaLys1s~are 1nc‘|uded -in Tables I II and III
w4

3 cant d1 fferences observed be%l‘een the pre-c%a and post C,P‘

\l

s a‘).‘.

» 5
’

-' Durﬁng postura] drainage thé"ﬁam HéR And ‘MAP 1nc-'rea§9d by 0s40 bpwnd ‘4 ,‘

E The IeveIs of aIl phys1oIog1ca1 parameters mgashred durlng the pre-~ ‘

'.‘P

#,

C,PT .phase were aH w1thin norma] 11m1ts for a- ,neoﬁ\‘te ".ALso, these

-

\.\w

ETS K ‘."1 A 9. Es) . .
‘.tw‘“leveIs returned to withq"n norma] Hﬁnts *I'n\’{:the post‘-CPT phase'.,. ,\«h the

regard t@ H/R IC TCpOz, and chCOz,A there wer.e' 4

v .7 s LN
- G
¢ .
. ‘% .

.."Tﬁé' levels of aN _phys1o]ogicp] paramet?}s measured during the &,,_

)"%o-‘

postura] dramage phase relhame‘d wé’ﬁnn norma] hm'lts f&% eaqﬁ neonate‘ 0

%

0 50 torr respectwely above "the pre-CP‘r Iekge}s. _ A'lso,-_ the mean ICP M

Ieve] 1ncreased by 0 75 cm ‘H"é“above the %reeﬁPT IeveI» rBoth the meaa
Tcpozﬂevel and Epe mean Tcp002 lew;] 1ncreased by°' a very .‘s.ma‘n .,Q-{ :"z-
amount 1. 00 %’torr add 0 10 torr respectwe]_y . . ;::"
N1th postura'l d‘r"‘ahnage ef hoth 4 pe ' k BB | % *
oant char;ges were.no:ev:“:n Ithe,means,,‘: th1s%phase as’ compared to those .
L v B

of the pre-gPT and post CPT phases.‘ However a s1gmf1cant 1ncre.a4se 1n

ICP was no‘ted when the fnfants were pI aced 1n the head down pos1tion for o

e
Iower Iobe draf’gge [t (9) 4 04 p = 0 003] whﬂe the maJority of

......

the neonateg sett]ed qu:ickly foﬂowing rEpos1t1on‘ing (in Iess than 35

‘econds) two mfants took 10hger to settIe One 1nfant requ1red

ventﬂatwn w1th a Jackson-Reese c1rcuit (a spec1a1 c1rcu1t wh1ch per-

et . q e

mats dehvery sof an F102 1 00 \as we11 as hand bagging) for both



a0

B S

- Ty o TS sosoupudued<ij sisqun” 336N
T \A
A\,_m.i Mm ¢m .X‘mw‘.mv omm mmm..,mv. o mm :N n._w o Nooao._,..

DA

B Nonw._.

[
-~

o SLT00°0 4 5. 1 (4§°L). T'6 %NN _: 0" oﬁ A“ﬂumv;wum\.,amw.wv.m . ,ﬂw;num,
" T o B 1 = u R k |.MW£H u,mmu Sy s : : : ;

)
’
)

Tl : o o

Lo

o ow “HJNHHANQJOﬁy‘N.we

.-

Asnav
z\z

T L _u.  J9jouELRy
. .-.A_.n_.u...u.moﬁ_

Fcu_mopo_m»;m

, ) . !-N'-!

.

. TR PR SRR m:owmmgv um upm:cmm. qmgwpwsmxan\~—< R S “4«mewM_m
S 4,.m=opm mpccucﬁ mo mmm:oqﬂmx 40. m:oreuw>mnmwgcv=opm pue’ sueay HH o/ya» L e




.
2 .
. o
’ ~
-
- .
5 .
) -
3y -
#e
N
. 3
> .
e
o

"o

]

o = . . R : . . s //. o .
H i ~ i s \ -
i o _v, wnw. momm:ucwgmn =P mg@n&=z .wuozu
: > Q = . m..\ L
. : .uav_ e & .
ST E Aggowv‘

2LL0

Ais'v) 13,

+49e°8) 6799

.

&

-,

-3

(Lv'1) 8'v.  (s6'2) &8

Awm NAV o Nm qhﬁh aﬁv v mv

5 9). .m,.S

l#.

» - el

..N Sm s

-

Amm ov m N¢

o

Nounohw

Aggouv,
NQQOFG

ey

=

,w._pmuqudmm .H :o_umeﬂwnmcH m:o_mmzogum~

ax..

..._‘awmm:_mkq_
. lednysoq

2

pe
B <~‘ﬁ,

Ll m:o_mmzoxmmwvxdm

: \.mgmqosc;mm Ly m:opm SN
.ma:uu=H mo mmmcoammm 40 mcow»aw>oo n;mvcmum vce m:cmz HHH wpnoh

.




-ayed

— . .o v\"-.» ._v

ey

-e i

O 35 in order to to]erate the head down p%1t1on : 0therw1ise,

postural dramage pbs*ttions were well to]erated by the neonates

R treatment sessions. The ,\'ot‘.'her 1nfant requ1red aa 1ncrease 1n (;;102 of

¢

-,

S :73" .

ST N . .
¢ : : . . . o : . ‘. ¢
. . . . . . . v
. . . : S . : AN PR .
P . P .. - , . e ~ s T L
- - . , e T L o
. . . . N ) v AL v
. . I . 5 . Yoo v e P - S A
gy . R TA . . . . T R )
IR o e - i . ' e e ¢
hd . " L. - : . . . . . . . . o
- . o .

‘&11

.
NO ‘
: .
.

- m1nﬂ’t’e 11m1t reqm rement

L 0'12'.5.2.1 490) o

l.found to be s1gniﬁcant1y greater (B <0 001)

"r"

- vl
»v-q.

Instﬂ1at10n and suctiomngeof the ETT affected aH 1nfant

"o

detrimenta’l manner A tota] of 12 bradycard1a episodes (range*l to 3

mean 0 r2 SD + 0 632) and 7 epxsode&%\; ta'chycard1a (ranﬁ% to 3,emea§ .

- R . RS
PRRTRITE (S5 R
“

1ng of” the ETT produced large sw1ngs 1n thew var1ous phys1o]og1ca1

'.-g:;"'“The mean V%Tues and the ﬂleanu“'l".:'
(range 3 to 101 ppm) MAP 12 68 torr (r;;z ’
H20 (range 0 50 to 82 cm HZO)" cp02 154@(5

torr),‘and TcpC02 4. 25 torr (range 0 to 13 ‘torr)

Overa‘H when for each phys1o]og1ca] parameter the mean ranges of

(—
Tge e

ey -.‘Jv'. ‘e

edf dur@ng th1s phase .' Irbsti%latmne and euction—l

&‘ infants required term1nat1on of the dra*inage p051t1on pr1or to the fwe

AR CRY

'7.5'9"""','

th1s phase were compared to the mean ranges of the pre-CPT postura]

dra1nage ,and the post CPT phases, the mean ranges of th1s phase were

'
noted when the means of the 1nst111ation and suct1oning phase‘
compared with those ;of""the» pre—CPT phase In comparison to the’ mean
pre-CPT 1eve1s the meanv ‘lncrease"' h - mean

s "-"b-:qj .v-g,y o ;;.‘,,.,
MAP and the mean I'SP mcreas ot H20 respec-_ -
t1ve'|y Wh11e the mean Tcpoz level decreased by 6 torr,v the nIean

-,

S1gh1ficant d'lfferences

-,
£

anong an physiowgical parameters, except for H/R and TCPCOZ’ "e*‘e

were ;2: Do

l‘" ‘ )
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TcpCOg level.rose mim,many by 0 10 torr._, The lowest mean TCpOz— :
@evel detected was 9 88"‘torr" (range 22 %o 77 torr SD + 7 81) 1nd1cat1ng *

‘.“v

| a mear&maxmﬂm decrease of 16 79 torr.: -:';5- fr". L I .

There—was—an—average—of—3 23 ICP spikes* (range*O tq—17—tota1_194

SD + 4, 82) to greater n 10 £m. H20 above g\the ‘emean pr“é**—ﬁﬁ’T le\%i )
B B
dur1ng mstﬂlatwn and suct1omng of the ETT The Jarge ﬂuctuatnons 3

the §1ghést ».3 %

1n the ICP 1eve'f‘s can best‘"ibe"'presented by demctmg ‘bothu\ o

o."’-1‘7 so ‘+"‘o 15) above the pre-c_pr”
| b | e
correTation (r s 0 47 .E ‘0 0017) betﬁeen

1 evel

had to be 1ncreased tgq maintam nonnoxia during 1n‘stﬂ]at1on an:.

e

¥ R
&uct'iomngt_%{ the “E‘IS:T During 51 (85%) of the sess1ons the 1nfants T

"“h ok C e
requ1red at 'Ieast once during then procedure extra @reaths v1a the‘
ventﬂator or a Jackson Reese c1rcu1t Desp1te these measures, an T
hypox1c episode was observed to 1ast an average of 0 45 m1nutes (range 0 R o
to 3 mmutes, SD + 0 587) and an h,gperoxw. episode an average of 0 33:_ 3’ f“\
minutes (rangeO to 3 0 minetes SD + 0 707) T ".‘ R,



“ ; o
R . .N . '?) | .
S -
v Q}‘ Y 7 ¥
- : ‘ ‘9' .

Intracran1a1 Pressure

Pre Chest Phys1otherapy Mean aAd




l' . : . ": . \
‘ g - 76.
; N | . e
| Comparison of Neonatal Responses to. the R
_Bennett and Boyd Methods of Percu§51ons
—“———Prior—to anainis—of—the data—obtained dun1ng—~the— —~me'=thods—of“

»_'percusswns, all pre-CPT basehne 1eve1s were comparéd to estabhsh
: ;";""-;_equiva'lency of the two method groups (see Appendices 8. and 9) _ In a]],'.'-“.‘,‘

.'cases there were no 51gm ficant differences detected It ms therefore L

o - f""‘\

assumed that a1'| data from Bennett percusswns sessions - couid be(} com—‘ .

b,gned and all d‘ata from Boyd percusswns sessmns c%ouid be combined to

“I’- — <

R T

permit comparison bS' inferentiai ana]ySis In add tion, aH pre-Bennettl o

ﬁg P ST

. g

Oesophageai pressl”"" i_eve]s vlere analyzed usmg Student s t anai-_“;

y‘s1$ of paired variat" and found to be simﬂar for both methods of

percusswns [t 29) 0 §71 p >0 5] The mean pr;essure due to chest

compressmn Eas 2 56 cm H20 (range 0 50 to 3 50 cm Hzo) fgr the

Bennett percussions and 2 63 cm H20 (range 0 50 to 3’50. ngO) for

/_'l

the Boyd percuss,ions Thus, any differences betweeq the two methods

cou1d be attributedi the *nherent diffesences in the techmcwes téem- CoT

seimes ra.ther than the amount of chest waH displacement which
occurred R e T
R o . . Yo -',‘ o u" \_', LT

AH significant differences detected between the two methodsf of

percusswns are presented 1n Tabies IV and V In aH percussions ses-

. ,-:CPT gaseUne da&a%were compared to aH pre-Boyd CPT baseiine data and no@:f

-Y'Significanb ‘gefferences were. found SEAITRAT MY .__' o R ,} AT

‘\ e . "r:‘:'.' o

. T ST T
. B
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| 'detected Dur1ng the Bennett percusswns, the ~mean 1ncrease m H/R was o

K > *2‘- ® v

| v16 37 bpm (range 0 to: 35 bpm) \ Dur1ng the Boyd percuss1ons, the mean
f\ynncrease in H/R was 6 51, bpm (range 0 to 20 80 bpm) " Nhen the mean ;

fli-iincrease 1n"H/R§»for—the—twod methods“‘of“percussion were—compared—the—“——'*~

d1fference was found to be s1gn1f1oant (p <0 001) ' When the mean H/R

dur1ng percuss1ons was compared to the mean H/R 1ng postural dram- .

z ¥ e d;,fference %; agam ev1dent (p}p 001) Wi th the mo
wE e ;h ‘l theQmean d1ffer- : '
N ‘bpm‘\(range 0 to 35 20 bpm& 7&1 th t~he Boyd percus-’ v w
, s1ons ther mean E;'lf'?erehce 1n PI/R Was 5. 70 bpm"(range 0 t 20 80 bpm) Q& :

The great amOunt--'of‘- 1uctuat‘1on 1n HéR wh1ch dccurred dur1ng each

__A;h'lghest and 1owest heart rates observed
: isstons, th;s H/R ﬂ-‘uctuatmn ranged from 4 to
R g e
_.’{_101 bpm with a mean range 1n H/R%ﬁ 45"50 bpm. Pumng the Boyd percus—‘ Lo

s1ons the H/R ﬂuctuatwn ranged between 4 and 38 bpm mth a mean J'ange

A, s1gn1f1cant d1 fvference was detected (p <0 001)

least one ep1sode of tachycardw (>200 bpm) c&x‘ging R
h-3the W

ons No 1nfants eki:erienced tachycard1a wit

5 eVe1 ' 'co 10 torr above the pre-CPT Ievel (mean 1 62 torr) When the




\ ! o ‘
‘ P 81 =
) } .. 2 o
LA .;. . o -y ', _."J' REPE "Q ’
: : : ( &k
mean 1ncrease in the WAP for the two methods of percus*ons were com-Qw
¥

p‘(ﬁﬁi the d1fference was found to be s1gnif1cant (p <. 05) when the'

33' M@P 1eve1s observed dur1ng postura1 drainage were compared to those of

-« ‘\ - -"-,‘»
————the“percussions—phase—a ST gmﬁ cant dn‘ference was*ev1dentmth—the“two“—*‘—*
. L % .“ e ,,'
methods of pereussions, (p <0 05) During %he Bennett percusswns,, the IR

s g

' B
'MAP ranged from 6 torr be] ow the mean posturaT drainage ]eve] to 20 torr
i’ : . .
’ »adee the me@n postura] dramage 1?:31 (mean 4, 18 torr) .‘ Durmg the',_ SO
AT

Bo_yd percu§s1ons,.the MAP ranged frt{n?wm tqrr be]ow the mean postura] Cb '
-mean postura( dramage Leve] mean

& drainagg“(evﬂ to. 19. torr above t_'
L B S
: s S ‘vv?‘edu caae

Dur1ng the Bennett per(?ussions, the mean' "increase in. ICP above the (

base]ine 1eve1 was 4 74 cm H20 ”‘(\range -0,.70 ’to 39 40 cm H20) whﬂe “

B ""6’

the mean &;ncrease during (the Boyd percussmn? was 1 60 cm Hzo, (range

-1 40 to 7 50‘=cm HZO) A sign'iﬁcant d1fference was detected(

o

¢

j (p <0 05) The neonatés produced an dverage of 6. 00 sp1kes of ICP to

Lo

greater than 10 cm H20 above the baseline 1eve'| (range O to 32) durmg o
the Bennett percussvons and only l 13 spikes of the same nature (.rangié’ ‘

&T’-"’:"‘"‘“"‘di Pfefencd wa éfotund “td “be

to\}Q) during the Boyd percdss'ions.,

o A

stat1 st'i ca'l '(

’u

‘signif,icant (p <0 02) L ?x;r
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30 n,eonates dur1nq the_BenneJ:t_percusswns ganLJoyd__percuss1ons,M__

:t respect1ve1y . A11 extra breaths g1ven were w1th1n norma] 11m1ts of the
PIP for each 1nd1v1dua1 neonate For 22 of the neonates the, F102 had
- to be 1ncreased above the pre CPT Tevel dur1ng the Bennett percuss1ons
In e'ontrast on19’13”neonates requ1red add1t1ona1 oxygen to remam
'?'normox1c dur1ng the Boyd percu551ons , Th1s d1fference was found to be\;
E stat1st1ca11y S1gn1f1cant (p - 0. 019) | L . ’
The mean - amount of oxygen 1ncrease requ1red by - the 1nfants a]so
f var1ed @hth the part1cu1ar method of percuss1onsdl Dur1ng the Bennett
- 9rcuss1ons, the neonates requ1red a mean 1ncrease 1n F102 above the
'ﬂh,pre-CPT level of 0 14 (range 0 to 0 46) Dur1ng the Boyd percuss1ons, s
‘e.the neonates requ1red a mean 1ncrease 1n F102 above the pre-CPT 1eve1 o
'of 0 07 (range 0 to 0 46) A sugn1f1cant d1fference was noted
tf(p <O 01) In add1t1on to extra oxygen, 19 neonates requ1red add1t1ona1
f”breaths in. order to toJerate the Bennett percuss1ons 0n1y~11 1nfants”:;'
t‘;requ1red extra breaths dur1ng the Boyd percuss1ons - Whenf thts
;,;d1fference was compared it was found to be s1gn1f1cant1y d1fferent
(p 0036) | . R e | vi .
| Desp1te a]] attempts to keep the 1nfants as stable as possib]e
'deurlng the percuss1ons, per1ods of hypox1a and hyperox1a were recorded
df:Seventeen neonates were Judged to be hyp0X1C accord1ng. to the Tchz
;erecord dur1ng the Bennett percuss1ons wh11e on]y n1ne were hypox1c '{l“"'

”‘Jdur1ng the Boyd percuss1ons During the Bennett percuss1ons the neo-

- nates rema1ned, on- the avérage 0 66 minutes (range 0 to 2 5 m1nutes)



o . L . ’ Lo ..
. . A . P , e . .

- o

be]ow the 1ow Tchp 1eve1 for normox1a On the other hand during the C

;"Boyd percuss1ons» th1s t1me was reduced by 75% %o a mean of 0 16 m1nutes
-'_}(range 0 to 1 00 m1nutes) ' when these means were compared, a. s1gn1f1-_.
' cant d1fference was detected (p <0 01) Dur1ng the Bennett percuss1ons,
v,-'the neonates were hyperoxic a mean time of 0 21 m1nutes (range 0 to 1 50
J‘_‘m1nutes) Dur1ng the Boyd percu551ons, a mean t1me of 0. 05 m1nutes ‘was rf
| rspent 1n hyperox1a (range 0 to l. 50 m1nutes) by the neonates A's1gnjf-~'d?
) ;1cant d1fference was. ev1dent (p <0. 05) (v _ . s < ‘J
"‘i, The TcpC02 data were noted to be s1m11ar for both methods of per- ,:
;i cu551ons Dur1ng the Bennett percuss1ons the TcpCOz decreased a mean :
f‘f .of 1 90 torr (range 0 -~1 70 torr) be]ow the mean pre-CPT level Dur1ng
hl'the Boyd percuss1ons,vthe Tcp002 fe]] to a mean “of 1 50 torr (range 0. _.‘ﬁ
B - 8.50" torr) be1ow the mean pre-CPT 1eve1 . These mean decreases_were (
'fhnot found to be s1gn1f1cant1y d1fferent ERRTEE . :

Aga1n, there were w1de rénges 1n the 1eve1s of the f1ve phys1o- &

jb‘ff1og1ca1 parameters (H/R MAP ICP Tchz, Tcpcoz) dur1ng the percus- B
g s(phase These ranges are 111ustrated graph1ca11y to j;monstrate“
.:ifferences 1n 1ndiv1dua1 neonata] responses to the two methods of“,‘;h
;; percuss1ons (see Append1ces 10 to 14) _ !} h - . | )

| Ind1v1dua1 pre-CPT and post-CPT values of H/R MAP iCP; A-a 02
";'grad1ent and PaCOZ for the Bennett percuss1ons group and the Boyd
'percussions group are presented in Append1ces 8 and 9 w1th the Bennett

—‘percuss1ons group, there was a sign1f1cant d1fference between the

"fipre-CPT A-a 02 gradient and the post CPT A-a Q2 grad1ent [t (29)



-3.653, p = 0.008]. A significant difference was also 'détected between"

90 -

w12
)4

fpreecpTg'and>‘post CPT ’A -a 02 '1eve1su wi th 'the Boyd method group

Lt (29) = 2. 7oz,, p= 0. 015] = The' mean d1fference between the pre- -CPT

A-a 02 grad1ent and the post CPT A-a 02 grad1ent for the Bennett _

Y

”1’deter1orat1on in resp1ratory status. For the Boyd percuss1ons group, :

;the mean d1fference was<-20 37 (range -151 90-to 11 00) A s1gn1f1cant

B fd1fference was: ev1dent (p <O-001) between these d}fferencese

Pre—CPT and - post CPT F102 s were found to be s1gn1f1cantly d1f- L

| ferent w1th each. method of percuss1ons [Bennett percuss1ons t (29) =

SN 74, p= 0. 01 Boyd percussions t (29) 3 68 o 001] "When com- Sl

)

percuss1ons group was: 12 90 . (range .-14 00 t0 83 50) : ref]ect1ng ,ai-f' '

H-pared to the mean pre-CPT F102 1eve1 the mean F102 1eve1 1ncreased?_‘"

- by 0. 02 (range -O 04 to 0. 07) fo110w1ng the Bennett percuss1ons and'f_

'adecreased by 0. 03 (range -0 10 to 0 01) fol]owing the qud percuss1ons

b"JTh1s d1fference was found to be stat1st1ca11y s1gn1f1cant (p <0 01)

w1th ‘the Boyd percuss1ons group, the d1fference between the pre-CPT

>gand post -CPT PaCOz 1eve1s was - found to be s1gn1f1cant [t (29) 2 707
?. p= 0 015] No s1gn1f1cant d1fference was found between the pre CPT and
r"’jv_'post CPT PaCOz 1eve1s w1th the Bennett percuss1ons group Changes 1n

fgpthe mean PaC02 1evels between the pre CPT ando post-CPT phases were

1;fBennett percuss1ons 0 48 torr (range 2 0 to 9.5 torr) and Boyd per- lj?d

i-gcussnons -2 53 torr (range -9 0 to 3 5 torr) Th1s difference was :":

'fg:noted to be statist1ca11y s1gn1f1cant (p <0 001)



The phys1o]og1ca1 responses of. the neonates to the two methods of

"phys1olog1ca1. parameters ‘of .H/R,' MAP;J‘ICPg‘ TCp02,f and~

“

, percuss1ons are summar1zed in F1gure 3 and Tab1es VIII and: IX.

"111ustrates the neonates mean responses as measured a]ongf/th ~’””"

x‘f’/

' 2T, Ty
Tables VIII and IX conta1n the nature (d1rect1on of\restpdseﬁ an, :A‘;" “<)

R ‘ . ~ b ' v,
of the responses.of the neonates to ‘the two_methods_of;;:?ﬁuss1ons“”§§‘ SR

. A P R s

" Reliability of the Transcutaneous Momitoring T 7,

ﬁgna]]y, the. correlat1on between the POZ 1eVels (determ1ned by;:]bf '

'rtranscutaneous monttor1ng) and the PCOZ 1evels obta1ned from arter1a1t"‘

o b1ood samp]es was determ1ned The Pearson s r va]ue obta1ned for theUx

02 1eve1s was~‘0 96 (mean Pa02 64 79, torr mean TCp02 64 02) : andh

sh;O 92 (mean PaCOz 35 22 torr | mean TcpCOz 35 11 torr) for the COZ_’f““

'h,;_was re11ab1e 1n th1s study

’53”;'1eve1s These resu]ts 1nd1cate that th1s part1cu1ar form of mon1tor1ng-fv7’;

ol

Summary

- VA v
Lo __» :

The neonates d1d not respond to postura1 dra1nage 1n a sign1f1~:ﬂ5

- cant]y negatwve mannern’ However w1th 1nst111at1on and suct1on1ng of”;;,

;.the ETT the neonates cond1txon deter1orated The two methods of per-:
:cu551ons evoked s1gn1f1cant1y d1fferent responses from the neonatesf‘*

‘.ﬁ}Changes in the 1evels of the phy51ologica1 parameters of the Boyd per-fvt}»dd

B cuss1ons group as compared to those of the Bennett percuss1ons groupfn»'
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Table VIII
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Nature and Extent vaChange-of‘Mean v
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Responses of- Infants to Percussions

. Physialogical
. Parameter
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" ZTeb1e‘IX _ Nature ‘and Extent of Change of Mean Responses *-in

oﬁ—lnfants~fo]1ow1ng Percuss1ons

LN

9%

;Physio]ogicalu " Ndture B
Parameter . - of -
' - Change-

. Method ofﬁPercussipn_‘

Bennett

Extent of -

Change from Lffa
- Change -

Pre CPT Leve]

Naturet
) of

Boyd .
' Extent of.
-mChange From *

ﬂ'Pre—CPT Levelsvn,'.

, ' M ) 4
‘ H/R (bpm)- - “Increase

MAP. (torr) o Decrease.. .
ICP (em. H20) ' Decrease . -

A-a Ogjgradient*scelncrease o

_PaCOp (torr)* ?'Efintnease

i

’i6.37v';
"@.f33'j-

"0.22. |
1290

.';0.47.

‘*InCrease | ,
: fDecrease:

| Decrease -
‘“:Decnease E;i,ﬂi

- Decrease

% significant at p<.05° . . <



were found not to. be of”_the'ssame ‘magnitude nor detrimental .ig the
infants' condition. =~ o o R

Analysis of the' data indicated that the observed differences in the

direction of neonatal responses-were not attributable to the gestational
age:'conditibn,:or diagnosis of the neonate, or to the 10Cation_of the’
perc05510n§:(upper vs. lower lobes).

-



CHAPTER-V

L ~ DISCUSSION, CONCLUSIONS, AND RECOMMENDATIONS

TJ.“s1gnif1cant changes in the Tevels of the other parameters an overa]T df:‘d

‘:' .system1c compensat1on 11ke1y occurred The amount of t1me (34 8

,':’In'this chapter the resu1ts of the study are d1scussed and con-.
clusions ‘drawn. A L1m1tat1ons of - the: study are presented : Finally, C
imprcationS»htorf nurs1ng ~care and further nurs1ng research are‘

considered.

"' Di'scussion of the Results

The resu]ts of the study suggest that trachea] 1nst111at1on and

suct1on1ng and percuss1ons p]ayed maJor r01es w1th regard to- the

observed. neonata] responses to CPT The postura] dra1nage port1on of,'.

~ the CPT d1d not appear to produce any untoward effects in the neonates |

| "1n e1ther the head . or head down pos1t1on S1nce the 1ncrease 1n ICP

v’

";_dur1ng the 10wer lobe dralnage pos1t1on was not accompan1ed by anyf;,n'

";:seconds) requlred by the 1nfants to return to prepos1t1on7ng Tevels was__,.

;much 1ess than that (292 0 seconds) reported by Norris et a] (1982)

Trachea] 1nst111ation and suct1on1ng produced maJor changes 1n the

w&flevels of the phys1o]og1ca1 parameters. Nh11e the mean H/R dur1ng these e

| LT
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»

procedures 1ncreased by on]y three to four bpm above the pre CPT 1eve1
(F = 0.9, P = N/S) the - w1de ranges of H/R wh1ch were observed were:

'"1nd1cat1ve of - the fact that_the procedure_wasenot welJ_tolerated by—the*—7~¥

neonates | Bradycard1a occurred at least once ~during 15% of. the pro-
"lcedures. In a11 cases;, the bradycard1a was accompan1ed by a drop 1n the
Tcp02 1eve1 ¢ In add1t1on, at 1east one ep1sode of tachycard1a was .
“_noted in 8% ofs the 1nst111at1on and suct1on1ng ep1sodes These changes
in H/R to beyond norma] phys1o1og1ca1 bounds occurred desp1te attempts‘~
to avo1d such responses by perm1tt1ng recovery per1ods between each pass
frof the suct1on cathether and chang1ng the F102 1eve1 in. response to
the neonates requ1rements - These resu]ts are worr1some considering

"lthat a change Jn neonatal H/R d1rect1y affects cardiac output due to

T the neonate s 1nab111ty to adJust card1ac stroke volume and th1s effect -

‘takes p]ace over. a very short per1od of t1me

It 1s d1ff1cu1t to compare the above ment1oned resu]ts w1th those .”

: “:tfof ear11er stud1es because of the d1fferences 1n methodo]ogy ut111zed

w

~In. all ear11er stud1es the F102 was not adJusted in response “to the

| 1nfant s cond1t1on. However, it 1s 1nterest1ng to note that Caba], et

:'g al (1979) found a s1gn1f1cant decrease 1n H/R and 02 saturat1on dur1ng

-‘ij suct1on1ng,, desp1te pre-oxygenat1on -as well as a 1ong recovery t1me _

f’fol]ow1ng suct1on1ng

t: The mean 1ncrease 1n MAP of 4 torr wh1ch resu]ted dur1ng inst111a-

'p ‘ 't1on and suct1on1ng is very s1m11ar to that of 5 torr reported by

--fe_S1mbruner, et a1 (1981) In add1tion .as w1th the H/R the ranges of , f‘

A‘-
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’the MAP wh1ch were observed were: w1de and occurred w1th1n a very short:
per1od of t1me and subsequent to changes in the ‘H/R.. Because the actua1.

systo11c and‘d1astol1c b]ood pressure ‘waves were not recorded ﬁt‘is

‘1mposs1b1e to estab11sh the regulat1ng mechan1sm for’ the b]ood pressure_«

d'_response | o c f”~ S . o p‘.“"/ | ‘
Per1man and Vo1pe (1982)~reported a mean 1nofease in ICP 1eve1 off*.\

.38 0-cm: H20 dur1ng suction1ng of the ETT of premature 1nfant§ It 15_‘

ot stated whether th1s 1ncrease ref]ected the mean ICP r1se dur1ng the ¢

procedure or the mean peak ICP . 1eve1 observed In the current study,f

'wh1ch 1nc1uded both preterm and fu11 term neonates, the mean ICP 1eve1

':}1ncreased 3 50 cm HZO above the pre-CPT ICP 1eve1 dur1ng 1nst111at1on o

'and suctnon1ng The h1ghest mean 1ncrease above the pre-CPT ICP 1eve1 L

‘"‘:f,ﬁobserved was 13, 24 [ H20

: A -decrease the Tchz Teve] was noted ~in,'a11 neonates «i"

°

" fresponse to passage of the suct1on catheter In neonates whose F102,§ﬁ;”

;"requ1rements were h1gh (F102 >0 5) the decreaSe occurred when theyf R

' were removed from the yent11ator and hence the1r 02 source. - Th1sﬂ‘ 'l

' ~find1ng concurs w1th those reported 1n ear11er stud1es ‘ Once aga1n, 1tf_»~,

=

| :.'must be noted that the mean Tcp02 va]ue of th1s study wes 1nf1uencedwei'

ﬁ;hby the fact that a11 neonates were permitted to recover to norma] 11m1ts"7;"

”'between each pass of the suct1on catheter There was 11tt1e d1fference-'i1;

~.between the mean 1nst111at1on and suct1on1ng phase Tchz 1eve1 and the .1‘

o pre-CPT phase 1eve1 e
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.'With' the except1’0n of' one case;#" the' act of suctiom‘ng produced an'“,
1n1t1a1 1ncrease in Tcp002 Some of these 1ncreases were very shght

-These 1ncreases were med1ated b_y rep]acmg the 1nfant on the respTrator e

) ‘The strugghng and cry1ng ‘of the neonates dur1ng th1s procedure producedh.

ca decrease 1n the TcpC02 as C02 wWas - bTown off due to hyperventﬂa-

"t1on and 1ncreased resp1ratory rate The w1de ranges of TCpC02 record-‘

o ,.ved dur1ng th1s procedure seemed to be 1nd1catwe of the nox1ous effect O

of - the procedure on "the neonates The mean va]ues faﬂ to refTe%t"
"‘accurate1y the ‘w1de changes 1n TcpC02 wh1ch the neonates exper1enced
-AOnce agam, the ranges more accurate]y reﬂect the/actual threat of

' ,1nst111at1on and suct1on1ng to neonata] homeosj:as1s

The strugang and cry1ng of the neonates tended to - exacerbate the_ |

. wTeveTs of aH the phys1oTog1ca1 parameters w'ith the exceptwn of the’;",'"-"'

:Tcpcoz 1eve1 ' AH ep1sodes of tachycard1a were observed whﬂe the_

Nneonates were strugghng and crying It was on1y when the neonates were_ o

. 'p]aced back on the ventﬂator and soothed (usuaHy by p1ac1ng a hand"j‘:.." o

5 over the neonates chest) that they began to sett]e ‘ W1 th the exceptmn :

of one neonate,‘when the 1nfants 1n1t1a1 F102 requ1rements were 'low‘

(F‘OZ <0 3) 'increase "'in' -F102v as. -.requ_1red__,--v \foH_o.w*_i‘n_g - 'these"" -

”'jmanouvers g B R WA

The study ﬁndings 1nd1cate that an abrupt 1ncrease 1n CBF presum- .,,‘ S

l

. 'ﬁ,_ably a. d1rect effect of the increase 1n MAP (perhaps because of 1mpa1red7.'~j.

'"’autoregu]atwn) and reﬂected 1n an. 1ncrease 'in ICP may occur 1n an--"

. '.'mfant dur1ng 1nst111ation and suctlomng of h1s/her ETT L In the f'fi
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tpreterm'infant espec1a1]y, these repeated sudden 1ncreases 1n CBF may
play-an’ ﬂmportant role in the pathogenesis of 1ntraventr1cu1ar haemor-'"

trhage.,. HambTeton and - W1gglesworth (1916) and w1ggTesworth and Pape R

(1980) have sﬂggested that in. addition to . an 1ncrease in CBF a pro-

| 10nged Tower1ng of Pa02 may Tead to focal 1ntracran1a1 haemorrhages
”rATthough it is not known exact]y how Tow the Pa02 must be or for what
7rper1od of t1me 1t mu$t be Tow to Tead to th1s damage, it seems safe to h

aconcTude that repeated ep1sodes of hypoxia, whether for 0 5 m1nutes or.

-{.for 5 m1nutes, are not safe for the neonate | ‘

:In summary, the responses of the neonates to .. 1nst1rﬂat1on and

. suct10n1ng of the ETT were as postulated in the conceptua] framework of

KN fthe study Because of the threat to 1nfant homeostasis 1nherent in. the ‘,

. \
~.-procedure of . 1nst1TTat1on and suct1on1ng of the ETT measures must be

”it:taken to ensure that the 1nfant does not deter1orate physiolog1ca11y to
‘t-;the end po1nt out11ned in the modeT that is death through anox1a and -
}?41ntracerebra1 haemorrhage The point at wh1ch the 1nfant 1s nonrecover-» o
‘:abTe, however is imposs1b1e to estab11sh from the study _ | '
‘ The effects of hyperox1a have yet to be invest1gated by research-w-
.1if.e:' ‘Aggress1ve treatment of smaTTer and smaTTer neonates has Ted to
»3 1ncreased surviva] rates among neonates we1ghing Tess than 750 grams at
)b1rth ; These t1ny 1nfants, however are st111 “in the earTy deveTop-‘
meﬁ}aT stage In many cases, ou: suppOrt measures prove 'u) be tox1c

and/or detrimenta] to the neonates fragiTe deve]oping systems Such 1s :’:

the case w1th oxygen Hyperox1a has ~been 1mp11cated as a causat1ve
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‘“'agentf?fnf Qetroienta1"tfbrop1asfa (RLF) and BfD (Kretzner H1ttner

e

7Hunter;.et:af‘ 1983 Tomney, 1980) | It appears that the younger the

N ’ »»

neOnate the greater the risk for damage resu1t1ng from hyperoxya. Once o
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‘again the amount and durat1on of hyperox1a requ1red for patho]ogy to ’

"foccur 1s not known Tomney (1980) reported that the control 1nfants 1n L

e

“her study spent a mean t1me of 92 5 m1nutes over a- 12 hour fpr1od of

'hyperox1a was observed for a mean t1me of 0 33 m1nutes over a 3 9,m1nute

per1od of t1me dur1ng the 1nst111atron and suct1on1ng procedure Tomney

| '(1980) also- found that nurses spent a mean timé .of- 30 m1nutes over al2
i hour period of t1me performing th1s procedure 1 If one extrapo1ates from

fthe f1nd1ngs of the current study, 1t seems that approx1mate1y 2 3 min- -

',Zh utes of hyperox1a may occur every 12 hours due to th1s one procedure I

w1th the except1on of the mean ICP the means of the percuss1on

phase were not stat1st1ca11y s1gn1fﬁcant when compared to the means oﬁ
all: other phases of the study However the two methods of percuss1ons

.'jhad a d1fferent effect on the neonates : In genera] the neonates

7fﬂresponded to the Bennett method -of percuss1ons 1n a negat1ve manner

| “71}1of the Boyd percuss1ons group were 1n e same d1rect1on as those of the
"Bennett percussions group, ‘they were not of the same magn1tude nOr

'*;5f‘cons1dered to- be detr1menta1 to the 1nfants cond1t1on.

ot

,ft1me 1n a- state of hyperOX1a The use of pancuronﬂum reduced th1s t1mell;='

'to 13 m1nutes over a. 12 hour per1od of t1me ~In the present study, _":

s

,th11e the changes 1n the mean H/R, MpP, mean Tchz 1eve1, and mean ICP L
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The neonates cond1t1on was much ‘more stab1e dur1ng the Boyd persh‘:

':'*cuss1ons than dur1ng the Bennett percussions Dur1ng the Boyd percus-

s1ons, the f]u¢tuations in H/R MAP- ICP, TCp02 and TcpCOz were much S

‘f‘*ﬁrcuss1ons wh1ch 1nvo]ve 1ess handling of the neonate Ita1s-poss1b]eLff" _

'7'ﬂa1ess than those recorded during the Bennett percuss1ons ' Thus the neo-%.

".inates had fewer requ1rements for add1tiona1 support1ve measures 1n the
way- of F102,, bagg1ng, and sooth1ng In add1t1on, 1t was easier to'h.
l.irestore the1r phys1o1og1ca1 state to w1thin norma] 11m1ts |
When the neonateSo responses to the two percuss1ons methods weref~"
[ compared stat1st1ca11y, s1gn1f1cant d1fferences were detected 1n a11 ff‘-
{f"var1ab1es recorded w1th the except1on of oesophagoea] pressure ',As -
‘vtfment1oned ear11er because the changes in oesophagea] pressure were not
wﬁtls1gn1f1cant1y d1fferent dur1ng both CPT sess1ons for each 1nfant 1t wasf;:f
‘V:assumed that d1fferences 1n var1ab?es detected between the two methods_yih
‘htfiwas not due to the amount of chest compress1on de11vered to the 1nfant1'

r'.'but to another or other factors

‘1

When the mean responses of the neonates were v1ewed in 11ght of . thef;_f”
"‘5;conceptua1 framework presented in Chapter II 1t appeared that the nox-.

'1 f1ous st1mu1at1on of constant app]1cat1on and remova1 of the a1teredah o

R

'_hBennett mask to and from the external chest wa]] p1ayed a maJor ro]e-t -
‘e:A.Dur1ng the Bennett percuss1ons, the neonates responded w1th s1gn1f1cantef

:i:1ncreases in the mean H/R MAP and mean ICP and -a s1gn1f1cant decrease}
v{;§1n the Tcpoz 1eve1 A decrease 1n the-TcpCOz 1eve1 was also detect-“iyt’f

V"”Hied A11 of these responses were great]y d1m1nished dur1ng the Boyd per—}}-“*

- -
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fi_that the cons1stent placement of the hand over the neonate s chest in- -~
~_the Boyd method may have acted as a ca]mmg mﬂuence a concl,usnon' |

:suggested by the’ wr1t1ngs of Braze1 ton. (1973) and Reeder et a1 (1977).

when the 1nfant was ca1mer, 1t seemed that he/she was _more ab]e to c0pe

> w1th the effects of the chest wa1’| compresswns In add1t1on, the ca]m_‘

o 1nfant seemed tQ benefit to a greater extent from the CPT in terms of~‘

"”'_‘movement of pu1monary secretions to the mamstem bronch1 for remova] by ‘

Ov

suct1on1ng

when pre-CPT and post CPT 1evels were compared there were no sig- S
- n1f1cant d1fferences detected in mean H/R, MAP and mean ICP Thus 1t A’
‘. ;-seems that the percuss1ons,_ regard1ess of method had no pro1onged",._-
effect on the card1ovascu1ar system of - the resplratory d1stressed neo—";"-

Jnate The pre-CPT and post CPT mean A-a 02 grad1ent and mean PaCOz, '.

wi]evel were however s1gn1f1cant1y d1fferent._ Fo'l]omng the Bennett' e

'percdssmns 1ncreases 1n “the mean A-a 02 grad1ent and mean PaCOg,“

1eve] were noted, 1nd1cat1ng a deter1orat1on 1n ‘the respwratory status‘_.

| ""_of the neonates In contrast the decreases 1n the mean A-a 02 grad1-

','”_;..ent and. mean PaCOz 1eve] observed foHomng the Boyd percuss1ons 1nd1-”‘-"

. _‘cate that the neonates resp1ratory status 1mproved mth th1s method

| '_'Th1s improvement 1n oxygenatwn and (LQZ‘ exchange seems to 1nd1cate

: ;.":‘that the Boyd percuss1ons m1ght have been more eff1cac1ous 1n movmgf" )

""pulmonary secret1ons from the smaHer bronch1o1es to the 1arger ones and?'.

| ‘:faCﬂ‘ltatmg the1r remova'l Such an 1mprovement in. oxygenat1on 1s 1n =

e,

;.";hne w1th that reported by F1ner, et a1 (1978) and Tudehope and Bag]ey :
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"(1981)'~ However the s1gn1f1cant d1fferences in PaC02 1eve1 noted

g the present study have not been reported 1n ear11er stud1es

Conclusions

Th1s study prov1ded answers to the three research quest1ons posed' -
| at the outset wh11e no sign1f1cant d1fferences were detected a1ong the R
-“ff1ve phys1o]og1ca1 parameters dur1ng postura] dra1nage, a w1de range ofi;g
d':responses among the neonates was obserVed dur1ng 1nst111at10n andffdf
"“suct1on1ng of . the ETT Dur1ng 1nst111at1on and suction1ng of the ETT"T
.;dthe mean H/R MAP and:- mean IEP 1eve1s were s1gn1f1cant1y h1gher than;fvy
?the pre-CPT means, wh11e the mean . Tchz 1eve1 was. s1gn1f1cant1y 1ower.'f

‘ithan the pre-CPT mean. Desp1te measures taken to ensure that the phys1-:1

".Qo1og1ca1 1evels rema1ned w1th1n the 11m1ts accepted to be safe per1odse o

'_%of f1uctuat1on beyond physiologlca] bounds dﬁd occur in. the way of;i.AT

"'eftachycard1a, h1gh ICP 1eve1s hypox1a and hyperox1a On the bas1s of L

'fthese f1nd1ngs, one can conc1ude that the neonate tolerates 1nst111at1on;'"

: f'}and suct1oning poor]y and that th1s procedure needs to be performed 1n a:»*'u

'tmanner wh1ch w111 enab1e the neonate to to]erate 1t without harm
B ; The study resu]ts 1nd1cate that the resp1ratory d1stressed neonates e
'h;fresponded very d1fferent1y to the Bennett and Boyd method of CPT 'As:rd_T
”;1the two methods do not d1ffer in, the mnount of chest cunpress1on*rd:
:fcde11vered the d1fferences 1n the responses observed appear ~to- betfl ;

’girelated to the type of percuss1ons 1nvo1ved 1n each method }tThefz;
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~constant app11cat1on of b]ows to the external chest wa11 results in an

B

”dncreased amount of hand11ng of the 1nfant durlng the Bennett percus— if

”fsmons. Once the hand is app11ed to the external chest wall for de11very 5

.of the Boyd percuss1ons, however 1t is. not removed unt11 the treatment

“is f1n1shed wh11e the 1n1t1a1 contact may produce a negat1ve response,

",the 1nfant usua]ly sett]es qu1ck1y The 1nfants responses to the two'
[

_types of - hand11ng during the percuss1ons were d1fferent Thus, phé;3

-].d1fferences detected 1n responses "o the two methods of percuss1ons Eﬁ’?',

appear to be caused in part by the neonates response to hand11ng

The Boyd percuss1ons were more. eff1cac1ous 1n fac111tat1ng the_f'

f.remova1 of secret1ons from the 1ungs and hence 1mprov1ng the vent11atory;r2'f;7‘

?status of the neonate than the Bennett percuss1ons If anyth1ng,, h_uf'“'ﬂ

i 1atter on1y served to 1n1t1ate a deteriorat1on 1n the neonates status

Limitations of the Study

One of the maJor prob]ems of the study was that the study samp]e.;.;?,ﬁ

55.was sma]] and chosen on a conven1ence bas1s., As a resu1t the f1nd1ngsl“’5
- of the study cannot be genera11zed beyond the subJects 1n the samp]e ”

It was v1rtua11y 1mposs1b1e to control for a]] ﬁ1stor1ca1 events;;jf;'f"

'(eg method of percussions) that had occurred pr1or to the neonate §]13'~5

A~-entry 1nto the study. In add1t1on, the p0551bi11ty of carryover effects”l“-i'v E

from one method of percuss1ons to the other method ex1sted throughout,f* |

“the study.-. However, the cross over des1gn and random ass1gnment to
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‘_v;treatment order. mvi'ght 'hav'e minimized the'-inﬂ uen'ce of hi s'torical‘ events -
' In add1t1on, the ﬁndmgs are generated from the responses of the ;

A_~neonates to CPT performed by on]y one person, the researcher Had other,

K

‘ApeopTe been 1nvoTved the resuTts may not have been s1mﬂar to those 'f

descr1bed due to var1at1on 1n techn'ique phﬂoSOphy of the nurse towards

i

) .neonataT responses, and observat1ona1 skﬂ]s

’b

. Implications of the Study for:Nursing Care

The resu]ts of the study support the assumpt1on stated earher that ‘
- the cToser the neonate 1s to homeostas1s,_the better equ1pped he/she 1s
B to vnthstand changes 1n the env1ronment Instﬂ]atwn and suct1omng of', L

"’ﬂthe ETT produced Targe ﬂuctuat1ons 1n the TeveTs of the phys1olog1ca'|'_}-"’-"-"

‘fparameters of the neonates '- Thus 1t 1s 1mperat1ve that th1s proeedure'.;. .

,'be performed as qu1ck1y and eff1c1ent1y as poss1b1e._.. Orgamzatwn of';_ L

—-

,requ1red equ1pment pr1or to commencement of the procedure wﬂ] decrease_; BT

; the t1me requ1red to respond to the needs of the 1nfant durmg the

procedure. The use of two peop]e, one to 1nst111 and suct1on the ETT

whﬂe preservmg the ster1hty of the catheter and the other to remove

the mfant from and rep'lace the infant on the ventﬂator w111 great]y- ) B

reduce the am0unt of t1me the neonate must functwn vnthout an enr1ched.

oxygen source The 1nfant s condit'lon should be as stab]e as poss1bTe“;’.-

prior to commencement of the procedure The mean max1mum decrease 1n__ "

Tcp02 dur1ng mstﬂ]atwn and suct1omng 1n the study was 16 79 torr
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- Thus,- it seems"thatvthelnurse should;ensureuthatVthe.neonatefs TGpdé~
: “1évé1 is'atlﬁeastvl7 torr'above the hypoxfc:ieve1'dﬁctated for‘him/herflf

‘ 7f1n order to help h1m/her cope w1th the procedure In add1t1on,,,thef"

. ‘neonate must be perm1tted to return to as stab1e a cond1t1on as p0551b1e".f
"'between each passage of the suct1on catheter It is. des1rab1e ‘to- keepf"
: ‘the neonate as calm as poss1b1e during th1s procedure and to ant1c1pateutff

: ¥ SRR
h1s/her needs Pr1or know]edge of the neonate s responses to hand11ngt‘,‘

SR and constant observat1on of phys1o]og1ca1 1evels 1s also 1mperat1ve

W1th regard to the spec1f1c quest1on of the eff1cacy of one method“j -

:cof CPT over the other, other aspects regard1ng CPT re1ated to th1s_o‘n

-37j;1 quest1on must be cons1dered It appears that the Boyd method of percus-r' )

”-ys1ons 1s more benef1c1a1 for the cr1t1ca11y 111 neonate than the Bennettj}fi”

.f“imethod However the Boyd percuss1ons are more exacting to perform and__.:_,"~

”ffrequ1re the concentrat1on and_ observat1ona1 sk11ls of the nurse -

: "‘gBecause of the h1gh comp]iance of the neonata1 chest wa11, overzea1ous.7’ii

: 5.fﬂ;use of the Boyd percuss1ons cou1d resu]t 1n d1scomfort or even. harm jg3f

~care must be taken to ensure that the compress1ons are as even. as pos— P

| ”;isdb]e throughout the procedure For any nurse who does not w1sh to}:;ff

"'~fﬁ'1nvest the time to prov1de the requ1red care and concentrat1on, the Boyd‘;hf?

’;‘ffmethod may not.be adv1sab1e.- If a decision were made to rep]ace the;kng

‘ 5t;£;Bennett method entire]y with the Boyd method d111gent teaching of theffflr

“"ﬂieBoyd method mu$t be carried out by those who are we11 versed 1n the;fﬁ_'

,"V}fil;correct use’of the method

A ,°,»'
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';implicathns'of.the-Study for. Future NurSing Research

v

It woqu be heTpfuT 1ﬁ th1s study were repT1cated w1th a number of

-‘-.;:yar1at1ons -a greater number of subJects and str1cter cr1ter1a w1th
'1_5} regard to b1rthwe1ght and gestationa] age type of puTmonary pathology,
‘}and partlcular Tobe percussed ‘The mean age of ‘the study subJects was

fuftthree days Thus, no- 1nfant w1th BPD was . 1nc1uded in the sample These -
.“3\-;btype of 1nfants are usuaTTy oner, “have less comp11ant chest waTTs, and :
’tend to become ag1tated and upset more qu1ck1y than other neonates'_

“_(Oehler, 1981) It would be vaTuabHe to descr1be and evaTuate responses"V‘;

"“of 1nfants hnth 3 to CPT .

In order to determ1ne the Tong-term effects of each method of CPT

'”f':;;stud1es must be done in thCh onTy one type of CPT is. performed on the:fl

*'zz;neonate throughout h1s/her stay The best Tength of t1me for and t1m1ng ’
| tiof percuss1ons have yet to be estab11shed EarTy work by Duare ,et aT-i
1‘fﬁ(1983) suggests that at Teast 2 5 m1nutes ‘of percuss1ons are requ1red to'

'7}obta1n max1ma11y benef1c1a1 resuTts No work has been done and needs to?vff

’;fi[\ \be_done to ascerta1n 1f CPT w111 decrease the sever1ty of HMD 1f it is

’fﬁjjhﬁ_:_ _d at b1rth Ind1v1dua1 d1fferences 1n CPT techn1que ut111zed by

nurses must a150' be addressed 1n the future as weTT as eff1cacy of

T tEE

o f teaching methods 3{?’a ‘
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Caba], et al‘(h979) and;Tudehope-and‘Bagley (1980):detected dfffer?

ences in Tcp02'durfng SUctioning with‘and without ETT adapters. The .

use of ETT adapters is an area requ1r1ng further 1nvest1gat1on

Other nursing procedures, in add1t10n to CpPT, such as the start1ng
qt IV_s, the_performlng of_yen1punctures and the feed1ng of neonates
_ WOuld benefit from analysis.through research : Unt11 nurses become awarewn‘
of  how neonates respond to the1r care they will be unab]e to 1mprove the
»qua11ty of that care and the qua11ty of the neonate S, 11fe

| Summary
Inst111at1on and suct1on1ng of the ETT and percuss1ons appear to be
the greatest: threats to homeostas1s of the resp1ratory d1stressed neo-
_nate.- In order to overcome the deleter1ous effects of 1nst111at1on and
suctioning . on~the-neonate 1nst111at1on and suct1on1ng shou]d be. per— i
:formed as qu1ck1y and eff1c1ent1y as poss1b1e by two organized peop]e |
.7 the neonate s Tcp0y is w1th1n 17 torr of h1s/her hypox1a 1evéN\ ‘an Z;Q‘
| 1ncreased Fi0p should b used. | e
The Boyd method of percuss1ons can overcome most of the neonate s
;negat1ve responses to percuss1ons Great .care and constant observat1on
‘of the infant are essent1a1 1f the percuss1ons are to be performed
-proper1y Wh11e the results of the study were h1gh1y s1gn1f1cant for
lthe study popu]at1on they cannot be genera11zed beyond the samp]e due

to- the se]ect1on method and use of a<sma11 samp]e s1ze

-
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.-1ntrauter1ne growth retardat1on
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.'_Teft ma{nstemerbanus
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"_,im111meters of mercury
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: neonata] 1nten51ve care.un1t -
*oxygen | | B
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Q:farter1a1 carbon d1ox1de tension . SR
':hﬂ;arter1a1 oxygen tens1on - ,rf 
'Epatent ductus arter1osus
‘f-,pos1t1ve end-exp1ratory pressureff_{'l&”“

— peak 1nsp1ratory pressure

'iexplratory resastance -
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Study Data Sheet.o‘

Infant #

“"Method
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 Date of-Birth

R 1Gestat1ona1 Age

{};fiReason for BT

DatéJQfJSfudyf(
Birth?Weight

'vStudy we1ght

“.‘MOde‘qf'beTivefy

Bl e
Dubowitz ¢

. Time

- Sfudy Age

‘»IC11n1ca1 D1agnos1s S

e Chést i-ray:

In1t1a1v

'j C1osest to- Study

e Type of Resp1ratory D1stress

_ Resp1ratory or CPAP Sett1ng
. PDA" ‘

Length of Intubat1oni_i’

”;ﬁgTotal 02 Exposure ‘:_.éi.f_;gd;}ﬁqy“"
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| MEDICATIONS = _ o R
C TYPE - DOSAGE  TIME GIVEN REASON  LEVEL (if approp)

 NUTRITION

CTYPE s SCALP  ARTERIAL CATHETER INFUSION . OTHER:

. ‘FEEDING

Continuous oro- gastric or naso-gastric tube

Bo]us oro-gastr1c or. naso-gastr1c _ S :

None

{mmw _f@jnmmwr’Ti"VwW@@rmj'
"uf"PRE CPT ST DURING cPr T posTCeT
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-Ex}.am.p]k'e Qf Latin ‘Square ~Fo'r"h'1a?;_f of ANOVA' |
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A H/R Pre CPT éPéréus§10h5'5 | |
T - lst CPT sess1on } §1‘- Bennett Percuss1oq; E ',
qul TA-Z‘:\‘) énJ CPT sess1on ' Bgf--Boyd Percu551ons :‘;.
- SubJ - 1nd1v1dua1 subJects & '

-

Coanovas IR

Varjation

. - [N

\l”

i

T us0ir0 28,250

. L ;‘SUmsf_'fof."'*_SdUa;r‘l.es.,‘ “Mean Square F

1,067 - 0.021

.

 Significance . -

" . ]

‘1755
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