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Chest physical therapy encompasses three
major treatment areas®: (a) clearance of
secretions from the tracheobronchial system,
(b) improvement of respiratory muscle
function and (c) maintenance of muscoskeletal
mobility. Incentive spirometer (1.S.) is widely
used as an adjunct to postoperative chest
physiotherapy that provides the patient with
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visual feedback of the volume of air inspired
during a deep breath™ .

Techniques of proprioceptive neuro-
muscular facilitation (P.N.F) may be applied as
mneans of stimulating effects and strengthening
muscles related to respiratory stimulation of
respiratory muscles and increased range of
motion of the chest and diaphragm are
achieved by direct application on the lateral
chest wall*'?,

The aim of this study was to investigate
the effects of selected physical therapy

modalities (incentive spirometer and P.N.F
techniques) on arterial oxygen pressure in
patients received mitral valve replacement.

Patients

Twenty patients, 11 males and 9 females
with age ranging from 25 to 30 years represent
the samples of this study. All received mitral
valve replacement through median sternotomy.
Patients were selected from National Heart
Institute. Patients who had radiological
evidence of pleural effusion andfor lobar
atelectasis were excluded from this study.
They were assigned randomly into two groups
of equal number (A and B). Group (A), ten
patients (6 males and 4 females) with age
ranged from 26 to 28 years received LS.
technique, while group (B), ten patient {5
ales and 5 females) with age ranged from 25
to 30 years received P.N.F. technique. During
procedures, all patients were disconnected
from oxygen mask but they were monitored for
E.C.G trace.

|

|

Equipment }
1. Incentive  spirometer
Volumetric). ‘
Tt is a respiratory therapy device that
provides visual feed back‘ in terms of
volumetric success as a patient performs a

deep breath. Jt is considered as a mechanical

aid to lung expansion. It is nllanufactured by
Sherwood Medical Company, U.S.A.
2. Hewlett Packard Monitor |

It is a device used tc}> monitor the
electrical activity of the cardiac muscle as well
as heart rate, arterial blood pressure and
temperature to detect haemodynamic changes
during chest physical therapy program.
3. Acid-Base Analyzer

It is a computerized |device used to
measure partial pressure of oxygenin arterial

blood sample raO; .

(Voldyne

Procedure

The patients were in a relaxed semi-
sitting position, then arterial blood samples
were drawn from the radial értery before and
three times after the chest |physical therapy
session for each patient. In group (A} the
incentive spirometry training started while the
patient was in the relaxed co fortable sitting
position with back supported. The therapist
was standing beside the patient at his knee
level facing him. The patielnt was asked to
close his mouth tightly around the mouth piece
of the device and a minimum of ten breaths at
volume of 50% to 70% of |the preoperative
volume with enough rest time in between.
P.N.F technique was conducted according to
Kigin'® protocol at which the patients in the
semifowler position, pillow under the knees,
back unsupported and perskin. The therapist
was standing behind the }:Latient facing his
back. The therapist hands were located firmly

on lower costal area at the 1eT/e‘i of ninth costat
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cartilage following the movement of the chest
wall on patient own breathing rthythm. During
expiration, a firm stretch for intercostal
muscles downward and inward with shaking of
lower ribs was applied, then a sudden pressure
release at the beginning of inspiration was
done but therapist hands still in contact with
the patient’s \chest wall. This procedure was
continued until approximately 70% of pre
operative chest expansion was attained . Either
chest physiotherapy technique was conducted
on the second post operative day. Arterial
blood samples for gas analysis were drawn
before and | after chest physical therapy
intervention in both groups. The changes in
PaO, asa result of modality intervention were
recorded and calculated.

The results of this study are presented under
the following headings:
1. Results of the Incentive Spirometry
Group (A)
As shown in table (1) and illustrated in
figure 1-A, the mean values and standard
deviation of PaO, mm Hg in this group before
application was 79.20 %10.14, while after
application, it was 66.92+8.12, 74.09+7.49 and
89.05+7.32 mm Hg recorded immediately after
half an hour | and two hours later respectively.
An initial acute drop in PaO, mm Hg is noticed
immediately after application when Compared
to the baseline value recorded before the
treatment session (p<0.0001). After half an
hour of the application recovering in PaQ, mm
Hg started but did not reach the baseline valtue
and after two hours, recording showed
significant increase in PaO, mm Hg when
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compared with the baseline value (p <0.0001).
2. Results of the PN.F Group (B)

As shown intable (1) and demonstrated
in figurel-B , the mean values and standard
deviation of PaO, mm Hg in this group before
the treatment session was 82.05 %10.87 while
after application it was 73.75 +13.67, 74.83
£]0.42 and 83.71 #10.70mm Hg recorded
immediately after half an hour and two hours
later respectively. An initial acute drop in PaQ,
mm Hg is recorded immediately after the
session when compared with the baseline
value obtained before the treatment session (p
<0.000). After half an hour of the session a
significant recovery (p>0.05)in PaO, mm Hg
was recorded. It was only after two hours of
the treatment session full recovery was
recorded in PaO, mm Hg but it did not show
significant increase when it was compared
with the baseline value (p>0.03).

3. Comparison Between the Results of Both
Groups

As shown in table (2) and illustrated in
figure(2) in comparison with the baseline
values of either group, A showed more drop in
PaO, mm Hg (12.28) than group B (8.30)
when results were obtained immediately after
the session (p<0.0001). Recording after half an
hour, significant recovery was recorded in
group A (7.17) but non significant recovery
was recorded in group B (1.08). After two
hours from the session, significant recovery
was recorded in group A (14.96) and in group
B (8.88). At this stage Comparing with the
baseline values, significant improvement in
PaO, mm Hg was recorded in group A
(p<0.001) but non significant improvement
was recorded in group B (p>0.05).
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Table (1): The mean values and standard deviation of PaO,mm Hg recorded before, in
after the termination of the treatment session, half an hour and two hours later of

spirometer (1.S.) and P.N.F. groups

imediately and
[ the incentive

patients Statistical Recording time
group value Before immediately after half after two hours
Application after an hour
A mean and 79.2 +10.14 | 66-92+8-12 | 74.09 £ 7.49 89.05+7.32
1S. standard
deviation
B mean and 82.05+10.87 | 73.75+13.67 | 74.83+10.42 | 83,71+10.70
P.N.F. standard
deviation
LS. Incentive spirometry
PNF. Preprioceptive neuromuscular facilitation

Table(2): In Comparison with baseline value recorded before application in either group, the mean
change of PaO, mm Hg recorded at different time period after termination of the treatment session and

the difference between mean value in each group.

Patients Time of recording
group immediately after the half an hour later two hours
session later
Group A -12.28 -5.11 9.85
LS.
(mean change)
P value < 0.0001 < 0.005 <0.001
Difference between Differcnce between after the sessionand | Difference between half an hour
recording periods half an hour later and 2 hours values
7.17 14.96
P value < 0.0001 < 0.0001
< 0.0001 < 0.0001
Group B - 8.30 -7.22 1.66
P.N.F. '
(tnean change)
~_Pvalue < 0.0001 < 0.0001 > 0.05
Difference between Difference between after the session and Difference between half an hour
recording periods half an hour later and 2 hours later
1.08 8.88
P value > 0.05 < 0.0001
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Figure 1: (a) Mean Pa O, values of spirometry group recorded before, immediatly after, half an
hour and two hours later (b) Mean Pa O, values of P.N.F.group recorded before , immediatly after,
half an hour and two hours later.
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Figure2: The baseline values and mean changes in Pa ®mm Hg recorded at different pe

of time after the treatment sessions in both groups.

The effect of two selected physiotherapy
modalities, namely Incentive Spirometer and
Proprioceptive Neuromuscular Facilitation, on

arterial oxygen pressure, in young adult
cardiac patients was studied in the immediate
postoperative  period, after mitral valve
replacement. The patients were randomly
subdivided into two groups (A and B) of each
number (10 each). Group (A) received one
session of incentive spirometer and group (B)
received one session of proprioceptive
neuromuscular facilitation. The PaO, mm Hg
was measured in all patients before the
session, then immediately after, half an hour
and two hours later. The results of this study

revealed that both modalities resulted in
significant drop of PaO, mm Hg immediately
following either application, the drop was
more pronounced in group (A) who received
incentive spirometry. After half/an hour initial
recovery of PaO, was recorded iin both groups
but the baseline recorded before application.
At this stage, the recovery in group (A) was
much faster than in group (B). After two hours
from the session, the mean resul‘{s in group (A)
was significantly improved when compared
with the mean results of the bascline before
application. In group (B), |although full
recovery was recorded, PaO, mm Hg level was
not significantly higher than the mean baseline
of value of this group. Drop of PaO, mm Hg

was recorded immediately after application in
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different studies as breathing exercises and
incentive spirometer were tried on two

different groug
hypoxaemia w
application in 1

s, in which profound arterial
as recorded immediately after
both  groups'®. In another study

the effect of incentive spirometry compared to
control group was investigated, in which more

reduction in Pa
incentive spiro
group'®.  Also
incentive spiro

O, mm Hg was recorded in the
metry group than the control
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According to the results of research

studies
concluded that
ill patients with

of different investigators, it was

chest physiotherapy in acutely
large amount of secretions and

for lobar atelectasis is always associated with

hypoxaemia®* 7 '°. The results of these studies

coincide with |our results in the immediate
recording following chest physiotherapy
applications. Reduction of the PaO, mm Hg
values immediately after physiotherapy session
can be interpreted in different ways. The
incentive spirometer is characterized by active
recruitment of the diaphragm and other
inspiratory muscles which are provided by this
method*”'®. This may lead to an increase in
the intrathoracic pressure and/or increase in the
oxygen consumption®. Also in similar studies,
increase in OX)%]gen consumption and carbon

dioxide production during chest physiotherapy
in adults after surgery were suggested to be
due to increased work of breathing'"'® which
suggested that the work of breathing during
incentive spirometry and P.N.F. in our study
may contribute to acute reduction of PaO, mm
Hg. In other studies, investigators observed
that chest physiotherapy in acutely ill patients
with large amount of secretions and/or lober
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atelectasis is associated with hypoxaemia,
inadequate ventilation was suggested as the
main cause of PaO, acute reduction after
application” '". So the immediate drop of Pa0,
mm Hg and the recovery which started after
half an hour observed in our study may reflect
in part changes in lung function which took
place as a rcsult of chest physiotherapy used.
Other reasons which may clarify the causes of
immediate drop of PaO, after chest
physiotherapy and later on recovery include:

a- Shifting of mucus from peripheral airways
to large central airways. b~ Bronchospasm.
c- Lung compression due to chest squeezing
may cause narrowing of airways or even
premature airway closure resulting in smaller
lung volumes and hypoventilation of these
areas” .

Several additional theories may explain
the association between hypoxaemia and chest
physical therapy®: a- An increase in intrathoracic
pressurc causing a decrease in cardiac output. b- An

increase in shunt effect. €- As increase in oxygen
consumption.

In' our result, the recovery was

significantly higher two hours using incentive
spirometry than when P.N.F was used, which
suggest using of incentive spirometry as an
effective chest physiotherapy modality causing
sequential improvement of PaO, mm Hg level
in postoperative cardiac patients.

This study was desighed to investigate
the effect of incentive spirometer and P.N.F on
PaO, mm Hg value in 20 young adult patients
ranging in age from 25 to 30 years and
received mitral valve replacement and the
difference between the effects of the two chest
physiotherapy techniques. Each technique was
used with one group of 10 patient’s each. The

Bull. Fac, Ph. Th. Cairo Univ.,:
Vol 2. No (2) Jul. 1997



88

results revealed significant reduction of PaG;
immediately after application of either
technique followed by gradual recovery. After
two hours significant improvement was
recorded only in the group who received
incentive spirometry, which is attributed

mainly to the clearance of the respiratory
pathways.

Chest physiotherapy and in particular
incentive spirometry is highly recommended to
produce  significant reduction in lung
mm Hg

complications and improve PaO,
postoperative cardiac patients.
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