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“ABSTRACT. The effect of postural drainage alone was

comipared to postural drainage with chiest peveussions on the

arterial blood gases of 20 neonates with respiratory distress,
Théré was no significant alteration. in the arterlal Po,
following postural drainage alone, with a significart inerease

(14 5 Hyg) {ollowing postural dr ainage with chest pergus-
sions. The Po, midway through postural draingge with

percussions. showed a small (5 mm Hg)but nonsignificant rise
“inthe Po,, suggesting a gradual improvement throughout the
use of this form of therapy. There was no significant change

in the pH -or Pco, with either procedure. Appropriately

| perft)m‘ted t:hast pﬁmuasium wﬂl rt,sult 111 an imprt:}w.ment in

m. Jgfzrmtiun, neonaw

‘There has been little attempt to f)ljjt:uftively

‘document the effects of chest phys‘ihtlm'tpy in

pulmonary disorders, especially in neonates."* In
a previous study® a complete chest physiotherapy
vibra-
tions, and percussions in neonates with respira-

tory distress was tollowed by a4 mean rise in the

arterial Po, of 20 mm Hg, with no significant

alteration in the I’o, following suctioning of the
intant’s airway. Because of these findings, »

controlled study was undertaken to determine
which aspects of chest physiotherapy were
responsible for the improvement in oxygenation,

MATERIALS AND METHODS

Twenty newborn infants admitted to the
Neonatal Intensive Care Unit of the Royal Alex-

andra Hospital comprised the study group. All
patients had respiratory distress and required

greater than 21% oxygen. The mean bixth weight
was 2,072 gm with a mean gestation of 34 weeks,
with a range of birth weights from 900 to 3,890
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gm and a gestation ranging from 29 to 40 weeks;

the infants were studied at a mean age of 99 hours

(range, 7 to 873 hours). All infants were seen

within 12 hours of admission by one of the authors
who confirmed ‘the diagnosis using previously
established clinical and roentgenographic crite-

ria.' Fourteen infants had hyaline membrane
disease, two had transient tachypnea, three had

pneumonia, and one was being ventilated for
apnea. Gestational age was determined from the

Tast normal menstrual periud of the mother and

the Dubowitz exarifnation® was performed with-
in 12 hours of birth. All infants had arterial
catheters placed in the descending aorta for
continuous ‘measurement of blood pressure and
arterial blood gas determinations. They were
nursed in a neutral thermal environment consist-
ing of a servocontrolled incubator or a servocon- .
trolled radiant warmer, In dll circumstances, an
attempt was made to maintain the arterial Po,
between 30 and 75 mm Hg by alteration of the
inspired oxygen concentra tions, Continuous dis-
tending pressure by mask® or nasal prongs’ was
administered if greater than 40% oxygen was
required to maintain the arterial Po, at greater
than 50 mm Hg; if thers was a positive response,
this form of therapy was continued, Mechanical
ventilation utilizing a Baby Bird ventilator was
instituted for intractable hypoxia wnr csponsive Lo
distending pressure, apnea, or a progressive respi-
ratory acidosis, The mean inspired oxygen
concentration at the time of the study was 50%
with & rangefrom 24% to 75%. Iiight infants wereg
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receiving dlst@ndmg plesmru hy nasal prongs
(seven) or face mask {one), and seven were naaally
intubated and mechignically ventilated,

- The'infants were studied only after their condi- -
tmn was clinically stable with-acceptable arterial
blood gases for three hours hefore being eny cﬂled

in the study. The study protocol 1:eqmred l:h:etl*-f-

each infant have-arterial blood gas determinations

performed five minutes before and 15 minutes
aftm either postural dmin‘lgc, with chest percus-
sions or postural drainage alone, each pmcedure-
being followed by suctioning o[ the aitway. The
order in which the infant received these two

forms of therapy was determined randomly by

drawing from a group of sealed and 5h11fﬂed§
envelopes. The two procedures were p&rfm*mecl;'

during the same sight-hour shift with the average
interval between the two procedures being 3.1
hours. The ingpired oxygen concentrations and all
modes of assisted ventilation were kept constant

from before to after each pair of blood gas
determinations, In addition, ten infants had ‘an

arterial blood gas determination after ten mintites

of chest percussions in the 45° head-down pr ‘one

position, midway through their complete ther-
apy. All blood gas analyses were performed by the
respiratory therapist in the Intensive Care Unit
using o pH blood gas analyzer (Instrument Labo-
ratories 213) with calibration and bnlanc.mg done
before edch blood gas determination.
Postural drainage was pe erformed for the pmter-
rior and anterior basal segments with each posi-

tion being. maintained for ten miinutes. Postural
draingge with contact-heel chest pereussions was

‘performed. utilizing the same two positions with

ten minutes spent in each ‘position. The chest

percussions were. performed: const tantly through-
out the20-minute period at a-frequency of 40 per
minute. The technique involved applymg pres:
sure using the thenar-hypothenar eminence of the
hand: wntmuoml}! npplied at right angles to the
infant’s chest wall (Figs. 1 and 2), The degree of
pressure varied with the size of the infant with an
atternpt: to achieve a thoracie di plac.ement of 1
to 2 cm. After cmnplbtmn of either form of
‘therapy, the infant’s airway. was suctioried. All
‘physiotherapy was perform ccl bv ;1 single phym O~
therapist (J.B.) o |

Statistical analw s was performed using Stu-
dent’s ¢ test.

RESU LTS

Ten infanty received pmtmal dr: unage with
‘percussions initially and ten infants received
postural drainage alone mxtm..]ly All - infants
studied had an increase in . thmr artﬁzmal P@L
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revealed a highly significant increase with the
postpercussion value of 74.9 mm Hg compared to

62,6 mim. g (P < .001) (Table),

There was no significant change in the pH or

Paoy with postural drainage with' percussions or
with postural drainage alone (T ablﬁ)i In ten
1,11f£mt5;, an arterial Po, was obtained in the middle
of their postural dratnage with chest percussions,
Jomparison of the pre- and mid-physiotherapy
values revealed a slight rise in the arterial Po,
from a mean of 60,4 mm Hg to a mean of 65 mm
Hg. This increase was not significant (P > .1).

DISCUSSION

This study documents the improvement in
arterial oxygenation that is associated with
postural drainage with chest percussions using 4
contact-héel technique devised by one of the
authors (J.B.). Postural dr ainage alone did not Tead
to any significant change in the arterial Po,.
Arterial blood gas values determined midway
through percussions with drainage showed a
slight increase in the arterial Po,, suggesting that
this form of therapy was associated with a gradual
rise in the arterial Po, as opposed to a drop during
therapy with a Jater rise.

Holloway et al.t examined the effects of chest
phvalolheldpy in arterialized capillary blood
pases In 22 neonates being treated for tetanus
neonatorum by intermittent positive pressure
ventilation; a drop in the Po, oceurred following
physiotherapy, Hyperinflation yesulted in a more
rapid return to the prephysiotherapy value, Fox
ct al.' examined the alterations in vespiratory
function following chest physiotherapy in neo-
nates and demonstrated a drop in the Po,
following suctioning, with an increase in the Po,
toward the presuction value following hyperven-

tilation similar to that mnoted by Holloway

et al.®
A 20-minute period of postural drainage alone

did not lead to any significant alteration in the

CHEST PHYSIOTHERAPY

'
1 LLR ] L N N T '.'m":'- RIS L IRERI R ] _Illlf'1.:.-,':!"*1;:-!.1-@”1-‘1.1 I'ﬂhl. L T TR T PO T ISP NRR FETE, LT TP
. : ' b

. 284

VT T e e i e AR B D By ey g e

RTONCILINIRES oy PRNR IR, 7L+ 2 TR TIR AU PR W4 AR IR )i PRRCERRI P |'-.'..-.\$' R T AL LT PIFERTTREPRRIRIN S . F L FONIFRe PITR TR PT VI EL VNI

LLILL} rri!\ﬂw“wmmn g finm e dends R b i i et el g L

arterial Po, following this procedura. This per 10(1
of drmnag(, may be too short to lead to significant.
improvements in  ventilation-perfusion ratios
with resultant increases in the arterial Po, A
study of five adults with acute respiratory distress
syndrome using the ClreOlectric bed demon-
strated a significant increase in the Po, (47 mm
Hg) following 30 to 120 minutes of postural
drainage,'" In addition, the narrow airways of
premature infants may not allow secretions to
drain without mechanical assistance in the form
of percussion ar vibirations.

Further studies are necessaxy to examine the
effects of repeated chest physrothempy to deter-
ming whether there is a continual rise in the Po,
with each subsequent treatment, and to clarify

. the role of chest vibrations. The improvement in
oxygenation observed in our initial ﬁtucly*‘ and in
the present one is no doubt related to the devel-
opment and use of an effective chest percussion
technicque uniformly administered by a single
individual, Before the appointment of a chest
physiotherapist to our unit, the intensive care
nurses performed all physiotherapy, using face
masks (Bennett) for percussions. There was
reluctance to place infants who were receiving
any form of assisted ventilation in the prone.
position and the chest percussions, ¢ although not
cuantitat ivcly measured, were less vigorous than
those used in owr present technique, Qur nurses
are now being taught this technique and are
continuously supervised by trained physiothera-
pists, The previous studies™ did not give details
of the method of p]walolhompy used, and, there-
fore, n divect comparison with our methoclq is not
possihlt—‘:

SUMMARY

Appropriately perl’m med postural drainage
and chest percussions in. neopates with various
forms of respivatory distress are followed by a
significant increase in the arterial Po,. This
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- increase ds a }:,Iudlml one with a mmll rise being, |
‘observed midway thmugh the therapy. No signif-
“icant alteration in the o

- postural clm::mgz,a. a]nne;: TFurther ._St”ll(hﬁ& are
7 needed to: dettrmm& the );'01{} mf Lh&ht phm-
 ther apy in respir atory- disorders of newborns,
o unpm%uv |
.Leac,hmquas of chest phy*:mthempyﬁ imeluding the

use of chest percussions by face masks, should be

subjected to critical evaluation before being

accepted as standard procedure for the: neonte

with respiratory distress.
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A BLACK HOLE
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“chronically ill and dl&ﬂh]bd on the one hand and public-health interventionson -

the other, Neither are doing well dt present (in the United States 18 million -
children are niot protected from poliomyelitis) and there is no-need to worsen

~ their case by 1mplymg:, x-that they are competitive, The voraciots competitor to

| o ~ them both is high-cost technolagy, centered on the doctor-hospital complex,

. - Bvenin clwt,.loped countries, it is losing touch with the real biology of need. By
reason-of its intramural lasycllolc}gy, its control on education, and ity autono-
mous costing, it curbs the invention and development of the medium and low
cost technology services which are required to support the well-being of.
communities and the pe:sonal care of their large, needy minorities, whether
they be rural villagers or urban elderly, Given infinite time and money, the

- - doctor-hospital complex will never of its own extend outwards towards them.

- Foritisakind of blac,k hole, in the medimsocial sky: more usmn ces only make

it dmm,r | -
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