Y

50

Pre and Post Operative Physiotherapeutic Management in
Open iI—Ieart Surgery

Awny F. \Rahmy and Lotfy M. Essa**

* Departinent of Physical Therapy for Internal Medicine and Geriatrics, Faculty of Physical Therapy, Cairo University
** Cardiacland Vascular Surgery, National Heart Institute, Imbaba, Cairo.

This iwo"rk was conducted to study the effect of the application of pre and post-operative
diaphragmatic breathing exercises on pulmonary functions and the rate incidence of pulinonary
complzcainons in patients undergoing open hecrt surgery. Thirty patients participated in this study
and were divided into two equal groups. The patients of both groups were instructed to practice
dzaphmgmanc breathing exercise. The patients in the first group were instructed to practice this
exercise at the forth day post-operatively twice a day (morning and evining) for 15 minutes. While
the pat:ents in the second group practiced this technique twice a day for one week pre-operatively
and were instructed to perform it by themselves in the intensive care unit every two hours in additon
to the program given to the first group. The obtained data of this investigation indicated the
followmg alterations: there was an increased ability of patients to perform the previously learned
exercise. smoorhly, with more confidence and remarkable co-operation post-operatively. There was
also a szgnzﬁcanr reduction in the incidence of pulmonary complications and atelectasis in the
trained patients, with a significant increase in the pulmonary Sfunctions and a significant decrease
in post—operatzve hospitalization period, sputum volume, respiratory and heart rates. The
conclus:on drived from this study, suggested that the application of pre operative diaphragmatic
brearhmg exercise for one week, lead to remarkable improvement in the pulmonary functions and
reduced, the rate of incidence of pulmonary complications in comparison o open heart surgery
patients who did not receive such training program.

and promote normal alveolar ventilation®.
They are also used to retrain a normal pattern

eep breathing techniques such as of breathing to mobilize the costovertaberal,
diaiphfagmatic andfor pursed lip costotransverse, costochondral and chondro-
breathing have been used to control sternal joints and to increase the venous refurn

P’ dyspnea', increase ventilation to the to the heart'”. Diaphragmatic breaining

lung bzisis4'5, increase the efficiency of the res- exercise is now widely used after abdomina:
piratory, muscles'”, improve arterial oxygen and heart surgeries to prevent secondary
s:alturatmn9 12.18,19.23.28 and decrease the respir- pathology in the jungs and to 1mprove the
atory rdte . Diaphragmatic breathing exercises physical condition of the patients'’. The
have been administrated to eliminate accessory opportunity to work with patient pre oper-
muscle ' activity, strengthen the dia-phragm®® atively provides benefit for both the patient
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and therapis}t. The goals of pre operative
meeting with the patient are to inform him
with the importance of his chest physical ther-
apy program| and by demonstration to fani-
liarize him with the techniques he will use post
operatively''| Changes in the mechanics of
breathing, lung volumes and gas exchange
have been noted to oceur after thoracotomy
and sternotomy. These changes are attributable
to a decrease in the respiratory drive from
general anesthesm narcotics and a decrease in
thoracic exp%msmn from pain and accom-
panying muscle spasm. Persistence of these
abnormal chancres facilitate alveolar col]apse
and after hours may result in gross atelectasis®.
This may result in decreased lung capacity and
compliance, increasing the work of
breathing. In| order to reverse such processes,
breathing exefclses specially the diaphragmatic
breathing has been recommended pre and post-
operatively H’or patients undergoing open heart
surgery %,

The malm aim of this study was to evaluate
the degree of improvement in pulmonary fun-
ctions, as a‘ result of pre-operative diaphra-
gmatic bredthing exercise and in post-
operative coqldltlons The second aim of this
study was to measure the trend of reduction of
pulmonary complications after open heart
surgery in response to breathing exercise. The
third aim of this study was to evaluate the
changes in treatment time and hospitalization
period in these post-operative conditions as a
result of breathing exercise program.

Thirty patienits of both sexes with open heart
surgeries patticipated in this stady. They were
assigned ran‘iomly into two groups. The first
group (control): consisted of 15 patients (3
females and |12 males) with age ranged from

w
sy

18 to 51 years and a mean value of 25.87
years. This group was treated with diaphrag-
matic breathing exercise only at the fourth day
post-operatively for two weeks. The second
group (study): consisted of 15 patients (3
tfemales and 12 males) ranging in age from 18
to 58 years and a mean value of 29.67 years.
This group was trained and instructed with
diaphragmatic breathing exercise for one week
pre-operatively, in addition to the same tech-
nique given to the first group at the fourth day

post-operatively for two weeks.

Each patient was asked to sit in the bed
with his or her back completely supported,
with hips and knees semiflexed, placing both
hands over the midrectus abdominis area. The
patient was directed to inhale slowly through
the nose, then, hefshe was instructed to watch
the hands as inspiration continue. He/she was
encouraged to direct the air so that both hands
gradually rises as inspiration continued. The
patient was instructed to avoid excessive mo-
vement of the sternum. Firm counter pressure
was applied over the patient’s hands just be-
fore directing the patient to inhale. Each pat-
ient was instructed to inhale so as to lessen the
counter pressure as inspiration continues.
This exercise was practiced until the patient
requires no agsistance. The exercise was app-
lied at the fourth day post-operatively, twice a
day (morning and evening) for 15 minutes,
over two weeks for both groups by the physio-
therapist. The study group practiced this tech-
nique, also twice a day for one week preo-
peratively. They were instructed to perform it
by themselves in the intensive care unit every
two hours. Also, all the patients of both groups
were instructed to practice another breathing
exercise every two hours post operatively as
foliows: deep diaphragmatic breathing five
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times successifuly, followed by normal brea-
thing for two minutes. This process was rep-
eated for at least 25 minutes®.

The pulmonary functions concerning vital
capacity (VC), forced vital capacity (FVC),
forced expiratory volume at first second
(FEV,) and maximum voluntary ventilation
(MVV) of the control and study groups were
obtained daily in the morning before and after
application of diaphragmatic breathing exer-
cise at the fourth day post-operatively and for
two weeks, using the microprocessor contro-
lled spirometer model MS-11.

The pulseminder model 8329, was used
daily to measure heart rate before and after
treatment, while respiratory rate was measured
manually. Sputum volume expectorated during
each day for each patient was collected in the
graduated cylinder (spututn mug, 250 ml)
containing 30 ce of chloroform. The difference
in graduation represents sputum volume.

|
about 14.12 % of the original value (table 4).
In the study group the mean vahLe of FVC was
1.71 £0.221 and 1.94 + 0.29L before and after
treatment respectively (table 1)‘ with a mean
difference of 0.23 L, about 13.66 % of the
original value (table 4) and (fig. 2).

Forced Expiratory Volume-first second
(FEV,): \

The mean value of FEV, in the control
group was 0.64 + 0.11 L and L0.79 £0.16L
before and after treatment respectively (table1)
and (fig. 1) with a mean differehce of0.15L,
about 23.30 % of the original vialue (table 4).
In the study group the mean valuq of FEV, was
1.37 + 0.18 L and 1.68 +0.22 L before and
after treatment respectively (ﬂab]e 1) and
(fig.2) with a mean difference of 0.30 L, about

22 % of the original value (table ff).

\
Table (I): Mean, standard deviation and

standard error for VC, FVC and FEV, of the
control and study groups.

Control Group

Vital Capacity (VC) :

The mean value of VC in the control group
was .83 + 0.15 L and 0.95 + 0.17 L, before
and after treatment respectively (tabiel) and
(fig.1) with a mean difference of 0.11 L, about
14.02 % of the originai value (table 4). While
in the study group the mean value of VC was
1.44 + 0.19 L and 1.65 *0.25 L before and
after treatment respectively (tablel), with a
mean difference of 0.20 L, about 14.42% of
the original value (table 3) and (fig. 2).

Forced Vital Capacity (FVC) :

The mean value of FVC in the contro}
group was 0.95 = 0.18 L and 1.12+0.24L
before and after treatment respectively (table1)
and (fig.1)} with a mean difference of 0.14 L,

!
VC (Liter) E

FVC (Liicn FEY, (Litery

B A g} A 3 A

Meun 0.83 095 0.95 1i2 0.64 0.79

S.0. 0.15 0.17 0.18 0.24 0.11 0.16

S.E 004 | 004 | 005 | 006 || 003 | 0.04

study Group
VC (Liter) FVC (Liter) FEV,| (Lirer)
R A |53 A 13 A
Mean 144 | Les | 171 | 194" [} 137 | 1es

5.D. 019 | 025 ¢t 022 | 0.29 | 0.8 0.22

S.E 005 | 006 | 006 | 0.07 || 005 | 0.06

.

B : Before treatment % : Significant) (P < 6.05)
A s After treatment

Bull. Fac. Ph. Th. Cairo Univ,

Vol LNo. (2) Jul. 1996 |



53

‘ Table (2): Mean, standard deviation and
} 200 standard error for MVV, RR and HR of the
1 1 801 conirol and study groups.
1.80 2
: A Control Group
i 1.40/ 7
| . St. MVV RR HR
1 1.20 i (Liter/min) | (breath/min) (beat/min)
| & 100 . B A B A B A
-
0.80 7 Mean | 3092 [ 3678 [ 3122 | 2930 [ joran | %20
.
060 é S.D. | 769 | 996 | 386 | 404 | 9.66 | 983
0.40 . S.E 199 | 257 | 100 | 104 | 250 | 2.54
.
0.20 ;'/f Study Group
0.00 M i St. MVV RR HR
{Liter/min) | (breath/min) {beat/min)
[ control gropp Before B control group After B A . B A _ B A
[ study group Before A study group After Mean 5341 | 62.78 2564 | 22.68 96.09 | vi.59
’ s.D. 917 | 1028 | 320 | 249 | 6380 | 657
Fig. (1) : Mean values of VC, FVC and FEV, for SE 237 | 266 | 078 | 068 | 176 | 1.70
control and study groups, before and after
treatment. B : Before treatment
o A : After treatment
. I . * : Significant (P<0.01}
Maximum Vo‘hunrary Ventilation (MVYV) :
The 1ean value of MVV in the control
group was 30.92 + 7.69 1/min. and 36.78+9.96 7.
I/min. before land after treatment respectivaly
(table 2)and (fig. 2) with a mean difference of 60
5.86 1/min., about 18.95% of the original value sol
{table 4). While in the study group it was
53.4149.17 lfmin. and 62.78+10.28 I/min. 5 40
before and after treatment respectively (table2) % s0l
and (fig. 3) with a mean difference of 9.37
Ifmin., about| 17.54% of the original value 20
(table 4).
‘. . 10
Changes |in  the pulmonary function
concerning (VC, FVC, FEV| and MVV) of the 0—/
contro]l group were found to be statistically ComretGresy B
non-significant. In the study group the values MYV
were found | to be statisticaly significant | 0 Before B After |

(P<0.02) for
for FEV,. |

VC, FVC, MVV and (P<0.001)

Fig. (2) : Mean of changes in M. V. V. for the both
control gruop and study group, before and after
treatiment.
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Respiratory Rate (RR) :

The mean value in RR of the control
group was 31.22 + 3.86 breath/min. and 29.30
+ 4.04 breath/min. before and after treatment
respectivaly (table 3)and (fig. 4) with a mean
difference of 1.92 breath/min, about 6.15 % of
the original value (table 4). In the study group
it was 25.64 + 3.20 breath/min and 22.68 +
2.49 breath/min. before and after treatment
(table 3) and (fig. 4), with a mean difference of
2.96 breath/min, about 11.54 % of the original
vaiue (table 4). These changes were found to
be statistically non-significant in the controi
group while it was significant in the study
group (P < 0.01).

Heart Rate (HR) :

The mean value of HR in the control
group was 101.39 + 9.66 bpm and 99.29 +
9.83 bpm before and after treatment respeci-
tively (table 3) and (fig. 5) with a mean differ-
ence of 2.10 bpm, about 2.07 % of the original
value (table 4}, In the study group it was 96.09
+ 6.80 bpm and 91.59 + 6.57 bpm before and
after treatment (table 3) and (fig. 5), witha
mean difference of 4.5 bpm, about 4.68% of
the original value (table 4). These changes
were found to be statistically non-significant in
both eroups.

Spurtum Velume:

The mean value of the sputum volume in
the control group was 46.53 + 15.51 cc while it
was 6.93 + 3.00 cc in the study group (table 5)
and (fig. 6). Significant decrease in the sputum
volume (P<0.001) was found when a compar-
ison was done between the control and the
study groups.

Concerning the difference in the mean
values between the controi and study groups
the data in table (5) indicate that changes in
sputum volume, FEVI, RR and HR were
found to be statistically significant (P < 0.01).

Chest complications:

In the control group, two|patients were
infected with bronchitis, one with righi Jowe-
lobe pleural effusion, and the other with
sternal infection and another two suffered froti
left lower lobe atelectasis. While in the study
group two patients were infected  with
bronchitis and one complained from infection
at the incisional part of the right upper thigh,
after coronary artery by pass (tabie 6).

Percentage of chest complications :
Concerning the chest complications in
the control group, 4 patients had|been infected
and complained from chest diseases, this resuli
represents about 80% of the original value.
While in the study group two patients had been
infected only, this represents aboklt 40% of the

original value (table 6). 1
|

Table (3): Percentage of changeé in VC, FVC,
FEV, MVV, RR and HR of the control and study
groups.
! Control Groun
! Beior After Difterence %
! |
Ve 083 | 095 | ol 14.02 |
ve 0.935 1.12 0.14 14.12 !
FLEV 0.64 0.79 0.15 23.30 I
MVY 30.92 3078 V' 3186 ‘ 18.95 |
RR 31.22 | 2030 | 12 i eas
HR 101.39 | 9929 | 2l0 i 2.07
1
Study Group
Belor After Difference %
3
Ve 1.44 1.65 020 14.42 |
FVC 1.71 1.94 023 13.60
FEV1 1.37 1.68 030 22.00
MVV 5341 62.78 937 17.54
RR 25.64 22.68 2196 11.54
HR 96.09 91.59 4150 4.68
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Fig. (3): Mea:n values of RR for both study and
control groups before and after treatment.
Hospitalization Period ;

The mean value of post-operative hospit-
alization peri{od of the control group was 14.7
+ 2.85 day, while in the study group it was
11.5 £ 7.78 day. These changes were found to
be statisticall):/ significant (P < 0.001) (table 6).
Table (4): Mean difference, S.D. and S.E. of VC,
FVC, FEVI, MVV, RR, HR and sputum volume

Beat per minut

Studyv Controi

group oi group of
HR HR
3 Before After
\

Fig. (4): Mean values of HR for both study and
control groups before and after treatment.

Table (5): The distribution of chest complications,
mean and standard deviation of hospitalization
period for both control and study groups.

for the both control and study groups.
Mean D. S.D. SE.
v_C C 011 0.04 0.02
S 0.207 0.08 0.02
FV{ C 0.14 0.09 0.02
S 0.23" 0.05 0.02
FEV, C 0.15 0.07 0.02
S 030" 0.09 0.02
MVV C 5.86 4.60 1.19
S 9.37" 2.58 0.66
RE C 1.92 0.77 0.20
5 296" 0.9] 0.24
HR C 2.10 (.68 0.18
S 4.50° 1.38 0.36
Sputum C 46.53 ! 15.51 4.01
$ 693> | 3.00 0.77
C : Controd group.
) : Stucly group.
e : Significant increase (P<0.01).

e} : Signiﬁc.‘rmr decrease (P>0. 01)

Patient’s Control Days Study Days
number group group
i No 2 Bronchitis and three
days fever. 15
2 Bronchitis and four four days fever. (&3
days fever. 15"
3 Left lower lobe No. 4
atelectasis. 15"
4 four days fever. 15’ No. 10
5 Left lower lobe Nuo. 11
atelectasis. 15"
13 Bronchitis 15 Nuo. g
7 Bronchitis 15 No. L0
8 Right pleural No. 12
cffusion. 15°
9 Stemal infection Infection of the right
and bronchilis, 15" upper
thigh{coronary by 15
1 No. 15 pass praft), 9
L Ne. 12 No. 12
12 Right pleurizy 15" No. 11
13 No. 15 No. 15
14 Bronchitis and four Bronchitis
days fever. 15° 11
15 No. 15 No. 11
No.
Mean 14.60 11.00
S0 106 3.77
+ ¢ The hospitalization period was more than 15 days, post-

operatively
- :significant in the post-operative hospitalization period,
(P<0.001).
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Fig. (5) : Mean values of sputum volume (cc) for
both control and study groups.

Decrease compliance of the lungs and
decreased diaphragmatic excursion have been
found to be reduced during the first 3 days
postoperatively, putting patients at a risk of
developing atelectasis andfor pneumonia®!,
also a considerable reduction in lung volume
in the early post-operative period had been
observed’. Ventilatory muscle training, has
been shown to improve the strength and endur-
ance of ventilatory muscles'®, these training
produce an increase in (VC)lé. Pre-operative
patient education can strongly influence
course™, and the vast majority of patients are
remarkably co-operative™”°. Thirty patients
with open heart surgeries were subjected to
this study, 15 patients were kept as a control
group, treated with diaphragmatic breathing
exercise for two weeks post-operatively,
whereas 15 patients considered as study group,
were treated similarly as the control one, in
addition to practicing the same technique for

one week preoperatively. The results of this
study indicated that the tmean difference of
{VC) in the control group was 011 + 0.04 L,
whereas, in the study group it was 0.20+0.08 1.
and it was found to be statistically significant.
This finding was consistent with those repor-
ted by Joan",Leith and Bradbeg'®.

Training effects on pulmonary ventilation
are associated with an increase in (FVC)?. The
mean difference of FVC in the control group
was .14 £ 0.09 L, whereas in the study it was
0.23 £0.09 L, with highly significant increase.
When a comparison was done bet\%/een the two
groups, 1t was consistent with that observed
with Sinclair and Ingram®. Forced expiratory
volume at first second (FEV,) provides an
indication of expiratory power and overall

resistance to air movement in the lungs’'. In
this study (FEV)), of the corTLtrol group,
showed that the mean difference was0.15 +
0.07L, while in the study group, it was 0.30

0.09L. This increase was f(laund to be

statistically significant, when it was compared
with the control group. This impro‘—vement was
consistent with that reported by William et
al’'. Concerning MVYV, the mean difference
increase value of the control grou‘p was 5.86 +
4.60. I/min., while in the study one it was 9.37
+ 2.58 l/min.. This change was found to be
statistically signifi-cant, when a| comparison
was done between the two groups. This result
indicates a considerable impro-vement in the
endurance of the respiratory mllscles of the
study group and it is consistent with that
reported by Leith'® and Pardy** ‘

Patients undergoing thoracotomy, experie-

. . \
nce severe postoperative pain and marked res-

piratory impairment®. In additic}m, the pat-
lent’s coughing mechanism may be inhibited
due to pain, anaesthesia, and| narcotics,
causing  retained secretions’, predisposing

them to mucus plugging and atelec}:tasisn. The
|
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present stuciy indicated that the mean value of
sputum volume of the control group, was
46.53 + 15.51 cc. while it was 6.93 £ 3.00 cc.
in the study group, which was found to be
statistical]y)(sign.iﬁcant, when a comparison
was done between the two groups. The mean
difference in respiratory rate of the control
group was| -1.92 +0.77 B/min., while in
the study group it was 2.96 + 0.91 B/min.
These changes were found to be statistically
significant. Pecrease in respiratory rate had
been reporqed after using deep breathing
technique?®. Concerning the heart rate of the
control group, the mean difference was 2.10 +
0.68 bpm, but in the study group it was 4.5 +
1.38 bpm. These changes were found to be
statistically | significant, when a comparison
was done between the two groups. In this
study, the percentage of the chestcomplic-
ations post-operatively for the control group
was 80% as compared to a 20% for the study
group. The decrease in the percentage of chest
complication in the study group come in
agreiment with the results of Stein®®, Tarhan®
and Thoren‘zg. Patients with value surgeries
treated withy pre-operative breathing exercise
were discharged 8 days sooner than counter
parts who were not treated preoperatively®®.
So, inthis s:tudy the mean difference value of
the hospitalization period post-operatively for
the control group was 14.60 + 1.06 day, but it
was 11.00 £3.77 day in the study group, with
significant decrease.

Our resuﬂ‘ts suggested  the following

conclusion.j'

- Patients who received preoperative ins-
tructions and training with diaphragmatic
breathing exercise, were able to perform

previously learned exercise, smoothly,

57

without difficulty, with more confidence
and remarkable co-operation post-
operatively.

- Pre and post-operative diaphragmatic
breathing exercises, were more effective
in improving pulmonary functions than
post-operative exercises only.

- Also, this technique documented the
decrease incidence of post-operative pul-
monary complications and atelectasis in
the study group.

- The post-operative decrease in sputum
volume was specially associated with the
improvement of FEV,, and this may be
due to the pre-operative training and
instructions applied to the study group.

- Decreasing in both respiratory and hear
rates, in the study group, atre due to the
improvement observed in the vital capa-
city.

- Severe chest problems, which were rep-
orted concerning untrained patients, were
due to the latency period for under-
standing the application of the right way
of the diaphragmatic movements, during
both, inspiration and expiration.

1. Bakow E.D.: “Sustained maximal inspiraton; a
rational for its use™. Respir, Care, 22: 379-382,
1977.

2. Bartlett RH., Gazzaniga A.B.and Geraghty T.R.:
“Respiratory maneuvers to prevent post-operative
pulmonary complications™. JAMA, 224(7): 1017-
1021, 1973.

3. Barlett R.H. Respiratory therapy to prevent
pulmonary complications of surgery, Respir, Cate,
29(6): 667-679, 1984.

4.  Brach B.B., Chao, R.P., Sgroi, V.L.,Minh V..,
Ashburn L.W. and Moser MLK.: “Xenon washout

. patterns during diaphragmatic breathing studics in
normal subjects and patients with chronic

Bull. Fac. Ph. Th. Cairo Univ.
Val |.No. (2) Jul. 1996




58

10.

11.

12.

13.

15.

16.

17.

18.

obstructive pulmonary disease”
739, 1977,

Braun N.M., Arora N.S. and Eochester, D.F.:
“Respiratory muscle and pulmonary function in
polymyositis and other proximal myopathies™
Thorax, 38: 616-623, 1983.

Caro C.G., Butler J. and Dubois A.B.: “Some
elleets of r(:btrlcl_l()n of chest cags expansion on
pulmonary function in iman™ J. Clin. Invest., 39:
573-583, 1960.

Gamsu G., Singer M.M., Vincent HH., Berry S.
and Nadel AJ.: “Chest physical therapy and
pulmonary rehabilitation™ Am. Rev. Respit. Dis.,
114: 673-679, 1976.

Harman E. and Lillington G.: “Pulmonary risk
factors in surgery”™. Med. Clin. North Am., 63:
1289-1297, 1979.

Hedstrand VL., Rooth M.G. and Ogren H.C.:
“Effeet  of respiratory physiotherapy on arterial
oxygen  lension”. Acta. Anaesthesiol. Seand.,
22(4): 349-352, 1987.

Homstcin @ S., Tonman 8, and Ledsome J.E.:
“Ventilatory muscle training in kyphoscoliosis™.
Spine, 12(9): 859-863, 1987.

Howell S.: “Acute respiratory care in open heart
surgery  patients”. Phys. Ther., 52(3): 253-260,
1972,

Hughes R.C.: "Does abdominal breathing affect
regional gas exchange?” Chest, 76: 258-262,
1979.

Jack Faling L.
Physical Modalitics
599-618, 1986.

Jean K.V. and Vraciu R.A.: “Effectiveness of
breathing exercise in preventing pulmonary
complications following open heart surgery™. Phys.
Ther., 57: 1367-1371, 1977.

Joan E.C.. “Chest, heart and vascular disorders for
physiotherapists™ 2nd edition. P. 296, Faber and
Faber 3 queen square London, 1975.

Leith D.E. and Bradbeg M.: “Veatilatory muscle
strength and endurance training™. J. Appl. Physiol.,
41: 508-516, 1976.

Loring S.H. and Mead J.: “Action of the diaphragm
on the rib cage inferred from a foree balance
analysis™. 3. Appl. Physiol., 53: 756-760, 1982.
Miiler W.P.: “A physiological evaluation of the
cffects of diaphragmatic breathing training in
patients with chronic pulmonary emphysema™. Am.
J. Med., 17: 471-475, 1984,

. Chest, 71: 735-

“Pulmonary rehabilitaiion™
Clinics Chest Med., 7(4):

21.

22.

23. P

25,

26.

27.

. Motley H.L.:

. Semanoff T., Kleinfeld M.

“Effects of slow (ﬁtscp breathing on
blood gas exchange in emphysema™ Am. Rev.
Rospir. Dis., 88: 485492, 1983, |

Nancy Humberstone: “Cardiopulmonary physical
therapy, “Respiratory treatment™, [!l.l Irwins, Teeklin
J. PP.230-235, 1988.

Okinaka AJ.: “Postoperative paﬁcm of breathing
and compliance™. Arch. Surg., 92: 887-891, 1986.
Pardy R.L., Reid W.D. and Belman M.I.:
“Respiratory muscle training”. Clin. Chest Med.,
9(2): 287-296, 1988.

Paul G., Eldridge F., Mitchell J. and Thomas F.:
“Some cffccts of slowmo respiration rate in chronic
emphysema and bronchitis™. J. Ai)pl Physiol 21:
877-882, 1986.
and Cclb[lb P.: “Chest
physical therapy as a preventive mc!)dahty in cardiac
surgery patients™  Arch. Phys. Mcd 62: (Abstract)
506, 1981. |
Sinclair D.J. and Ingram C.G.: “Controlled trial of
supcrvised exereise training in ¢ onic bronchitis™.
Br. Med. 1., 280: 519-521, 1980,

Stein M. and Cassara F.L.: “Preoperative pulmonary
evaluation and therapy for su‘rgcry patients™.
JAMA., 211(5): 787-790, 1970. ‘

Tarhan S., Moffitt E.A., Sessler A.D., Douglas

W.W. and Taylor W.F.: |

“Risk o‘tf anaesthesia and
surgery in patients with chronic bronchitis and

chronic obstructive pulmonary Cl]Se'lSC Surgery,
74(5): 720-726, 1973,
28. Thoman R.L., Stoker L.G. and oss CJ.. "The

29.

30.

31.

32.

cfficacy of pursedlips breathing |in patients with
chronic obstructive pulmonary discasc™ Am. Rev.
Respir. Dis., 92: 100-105, 1986. i

Thoren L.: “Postoperative pulmonary complica-
tions: Observations on their prevention by means ol
physiotherapy™. Acta. Chin. Scar+i., 107: 193-205,
1984.

|
Wilander O. and Notlin V.: “Effect ol physio-

therapy on post operative puln‘lomry complica-
tions”. A clinical and rocntmnol%wap!nc study of
200 cases. Acta, Chir. Scand., 112:/246-254, 1987.

William D.M., Frank LK. and Vietor L.K.:
“Exercise  physiology™.  Lea| and Febigor-
Philadelphia, PP. 159-173, 1980.
Willy E., Hamon E and Richard J.M.: “Chest
physical therapy for acute atelectasis™. Phys. Ther.,
61(2): 217-220, 1981.

Bull. Fac. Pk. Th. Cairo Univ.
Vol 1.Ne. (2) Jul. 1996



pacioll 1311 alya Shalos an sy Jud guohll Alall 443

il Geead hlg o eab el ol palh axg O Jalad Glaall (a0 a8 Gal 48 ymal A B oda ob el
oz sall BB Aal g s el Ay B Clicliaad Crgas Jana S8 5 200
e ganal (Aamhady Adails) Gilidie s (s dulte (e sasa B poandl o5 g A 0B odn B 150 s iy pa O
Canle 34w 0N A o ad jleet Gand 55 (Ja s VY 53 T3 V) (e je e Aased (e 1S5 (Rladally LW
Rseh D0 2 5 08 (B pal) A e el U e g B3l Tand 2mr 80 50 3 Jalad el S G
dhilial de ealdl Jhe Ll LS_\qugAP_\.L&jA.;_\»OA—-\AU_u a2 lact u_\.-.;j_);j(dt;_) \ij._zu T') A e e
cab ;\);‘ﬂdes;ﬂ)twaﬁwﬂumdghgﬂum‘ﬂ
J—ea padi s Gdie gendd G Sl Gl 2y A B L A AN A3 B Al Bl Wl S At ad,
Cliclad y B Gl i dase sy ol Jaxe s (Bliad) ana Jeand JBS, Microprocessor respirometer
2ad pd g (aluedl AAEVV S 85 4 5 D
Sk )l ;xﬁy\ das 7 saad 3aad And el o el U8 alal clasly Gemd o Gads b du ) Sl g

sl Claebadl Gigaa Jare e Jlyp &30 BB g B eal I

Bull. Fac. Ph. Th. Cairo Univ.,:
Vol 1. No (2) Jul. 1996






