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ABSTRACT

Much research has been done on IPPB and to date little evidence has
been provided to support the use of this modality. Our study was
designed to investigate the ventilation pattern produced by IPPB with
deep breathing compared to deep breathing only in patients who have
had suspected pulmonary emboli. Ventilation images of the lungs
obtained through the inhalation of the radio-active gas Krypton were
used for this comparison. Twenty-three subjects were randomly as-
signed to one of two groups. Group A comprised 12 subjects who
received the radio-active gas via IPPB. The 11 subjects in group B
received the radio-active gas via the routine circuit, while doing dia-
phragmatic breathing.

The data were analysed using the Mann-Whitney U-test. It was shown
thatin patients with suspected pulmonary emboli there is no evidence
that IPPB would increase alveolar ventilation more than deep brea-
thing exercises would.

ABSTRAK

Baie navorsing op IPDV is reeds gedoen maar min positiewe bewyse
wat die gebruik van hierdie modaliteit ondersteun, is gevind. Die
studie het die verskil in ventilasiepatroon tussen diep asemhaling-
soefeninge alleen en IPDV met diep asemhalingsoefeninge in pa-
siente met vermoedelike pulmonale emboli ondersoek.
Ventilasiebeelde van die longe verkry deur die inhalasie van radio-ak-
tiewe Kryptongas is gebruik om die verskil aan te dui.

Drie-en-twintig proefpersone is onewekansig aan een van die groepe
toegewys. Groep A het bestaan uit 12 proefpersone wat die radio-ak-
tiewe kryptongas deur middel van IPDVontvang het. Die 11 proefper-
sone in groep B het die radio-aktiewe gas tydens diafragmatiese
asemhaling via die gewone baan ontvang.

Die data is met behulp van die Mann-Whitney U-toets verwerk. Die
resultate het getoon dat die alveolSre ventilasie in pasiente met
vermoedelike emboli nie dieper was met IPDV as met diep asemhal-
ingsoefeninge nie.

INTRODUCTION

Breathing makes use of a co-ordinated action of muscles to
transfer volumes of gas into and out of the lungs. While this process
is occurring the smallest possible amount of oxygen must be used so
that the remainder of the oxygen is available for use by the rest of
the body. The respiratory system is then effective'. From the term
“deep breathing™ it is understood that by voluntarily moving regions
of the wall of the thoracic cage, underlying lung tissue is appropriately
aerated. Local aeration is normally affected by gravity. In standing
the basal alveoli, i.e. the dependent areas of the lung will be preferen-
tially aerated4. For the purpose of this study diaphragmatic breathing
was taught as a means of enabling the patients to take a deep breath.

Intermittent positive pressure breathing therapy (IPPB) is the
repeated administration of a series of augmented inhalations of
variable volume delivered by the subject exhaling to atmospheric
pressure '. Claims have been put forward that IPPB is a form of
assisted breathing which can be a valuable adjunct to physiotherapy
in the treatment of respiratory disease. It is said to provide more
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effective aeration of the alveoli, to aid the removal of secretions from
the lungs and is a means of administering drugs directly to the
airways . On reviewing the literature on IPPB it is apparent that the
clinical value as well as the therapeutic effects of IPPB remain
controversial Many authorities have expressed doubt regarding the
above claims. Welch et al actually felt that one.,of the vital factors
when assessing the value of IPPB, should be the competence, en-
thusiasm and reliability of the therapist delivering the IPPB .

IPPB s still frequently used in clinical situations by therapists who
firmly believe that it is of great clinical value. A study was designed,
by members of the Physiotherapy Department of the University of
the Witwatersrand in conjunction with the Department of Nuclear
Medicine of the same University, to determine whether IPPB would
result in more effective alveolar ventilation than that which would
occur during deep breathing only.

The common pathology that we expected to encounter during our
research was that of pulmonary embolism, as the subjects we used
were patients who had been referred to the Department of Nuclear
Medicine for ventilation/perfusion scanning, for suspected pulmon-
ary emboli.

The acute response of a pulmonary thrombo-embolus is com-
plete or partial obstruction. This has both respiratory and haemody-
namic consequences. An intra-pulmonary dead space forms as the
embolic obstruction produces an area of lung where ventilation
occurs but perfusion ceases. This ventilation has no value as the
non-perfused area of the lung cannot participate in the gas exchange
process. As a result of the cessation of blood flow to a zone, constric-
tion of airspaces and airways in the affected zone occurs.

Surfactant is a surface active lipoprotein required to maintain
alveolar stability. Pulmonary embolism leads to a reduction in the
surfactant and alveolar collapse ensues. Frank atelectasis can be
detected at 24 to 48 hours after interruption of blood flow. Arterial
hypoxaemia is a further common consequence of pulmonary embol-
ism. Infarction (death of lung tissue) rarely accompanies embolic
occlusion.

As IPPB and deep breathing are often used in the clinical situation
for the treatment of atelectasis, the patient sample used for this
experiment was ideal.

METHOD

The subjects were patients who presented at the Nuclear Me-
dicine Department of the Hillorow Hospital for routine ventila-
tion/perfusion scanning after suspected pulmonary embolism.
Patients lor whom IPPB would be contra-indicated were excluded
from the study. Any subject unable to comply with the experimental
procedure, e.g. amputees who could not manage to stand upright
during the procedure, were also excluded from the study.

Suitable patients were randomly allocated to one of two groups.
Group A comprised 12 patients who received the radioactive gas
(Krypton - 81m) via IPPB. The 11 subjects in Group B received the
radio-active gas via the routine circuit while doing diaphragmatic
breathing.

The Krypton-81m generator and circuit were set up as routine
(see Fig 1).

Patients in group A inhaled the radio-active gas through the Bird
Mark 7 circuit. A thin tube delivering the Krypton-81m gas was
attached from the generator to the elephant tubing of the Bird Mark
7 circuit at its distal end, facing the direction of the air flow (see Fig

2-
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Fig 1. Krypton-81 m generator and circuit

Fig 2: Modified Bird Mark 7 circuit for inhalation of Krypton 81-m

A tap, responsible for driving the generator, regulated the amount
of Krypton-81m gas entering the Bird Mark 7 machine. The follow-
ing experimental procedure was adhered to:-

1. The subjects were instructed how to use the Krypton delivery
circuits (routine or with IPPB) and then given an opportunity to
practice using the circuits before the inhalation of the radio-active
gas.

2. All subjects were taught diaphragmatic breathing.

3. All subjects were instructed to take three breaths during each
viewing when told to do so.

4. The inhalation of the radio-active gas then took place. Each subject
was positioned in standing with the mouth level with the delivery
system. The arms rested against the gamma camera. The posi-
tioning of the subjects was essential for the standardisation of the
imaging due to the possibility of varying patterns being produced
with different positions.

Subjects in Group A (A Kiypton-81m delivered via IPPB) had
nose clips on and breathed through a mouthpiece.
Subjects in Group B (routine administration) breathed through

a close fitting face mask. The mouthpiece used for subjects in Group

A were changed for each subject while the face mask was cleaned

with disinfectant between successive subjects in Group B.

5. During the Krypton-81m inhalation, ventilation images were ob-
tained using the gamma camera. An anterior and posterior view
were taken of each subject. Each view lasted as long as it took for
600,000 counts to be picked up by the computer. The digital
image was displayed on a screen and was stored on floppy disket-
tes for subsequent analysis. The total counts over the whole area
of the lung and the counts/pixel for each region of interest was
determined using computer linked facilities.
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RESULTS

1. A comparison between the counts/pixel of subjects using IPPB
(Group A) and subjects doing deep breathing (Group B) was
made in subjects whose ventilation scans were normal.

NORMAL SUBJECTS
ANT.VIEW:COUNTS/PIXEL

M  (Deep breathing) 7 (IPPB)

COUNTS/PIXEL

RIGHT LUNQ LEFT LUNQ

Fig 3: Comparison of counts/pixel in the
anterior view of normal subjects.

This figure depicts results of anterior views of subjects with
normal ventilation scans.

Similar results were achieved with posterior views.

No significant difference was demonstrated between the patients
doing IPPB and those doing deep breathing. (p0.25)
2. A comparison was also made between the counts/pixel produced

in those patients with pathology when using either IPPB or deep

breathing.

SUBJECTS WITH PATHOLOGY

ANT.VIEW:COUNTS/PIXEL
m m (Deep breathing) HH (IPPB)
COUNTS/PIXEL
RIGHT LUNG LEFT LUNG

Fig 4: Comparison of counts/pixel in the anterior view
of subjects with pathology.

Once more, no significant difference was demonstrated between
the two modalities. (p0.25) Similar results were obtained for poste-
rior views.

DISCUSSION

Our results demonstrate that there was no significant difference
between deep breathing and IPPB in improving the alveolar ventila-
tion of patients with normal lungs as compared to those patients in
whom pulmonary emboli had been diagnosed. It is therefore not
important which modality is used in the treatment of atelectasis
which commonly occurs as a result of embolic disease. Certain
considerations should be taken into account however when deciding
on the treatment modality.

The administration of IPPB is costly. In practice it takes consid-
erable time to set up the equipment and to teach the patient the

continued on page 67...
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THE ELEVENTH INTERNATIONAL
CONGRESS OF WCPT

The Barbican, London, was lhe venue of Congress which at-
tracted over 2000 participants. With thirteen concurrent sessions
operating from 09h00 to after 17h00 in venues all over the centre,
participants had to rush from place to place in an endeavour lo hear
those sessions that they had marked on their programmes. As many
of the sessions overlapped and as no lunch or tea-breaks were
provided, one often found oneself trying to split oneself in half in
order to hear the key-note speakers as well as those papers of one’s
own special interest.

The Scientific programme comprised scientific paper sessions -
oral and poster, audience participation sessions and clinical presen-
tation sessions. It will be impossible to summarise the over 500 paper
and poster presentations which covered a wide spectrum of subjects.
Some comments of relevance to us will be extracted from the key-
note and lead speakers.

There were four key-note papers in the four main themes of
congress namely Clinical Practice, Competency to Practice, Health
Education and Resource Management. In addition there were four
lead speakers in the areas of neurology, paediatrics, orthopaedic
manipulative therapy and respiratory care. These were all of a high
standard and gave much food for thought.

Dr Jane Mathews, past president of American Physical Therapy
Association gave a thought provoking address on “Shaping the future
of physical therapy practice in the 21st century". Although there is a
shortage of physiotherapists in many countries, she stressed that
some of the shortages were only apparent and that physiotherapists
were not being employed effectively in decision-making and consult-
ation settings, and that different countries had developed different
skills to cope with their own problems and urged us to make the
maximum use of our potential in order to deliver relevant health care.

Professor Ruth Grant of the University of South Australia in her
paper on “Obsolescence or life long education” challenged all
physiotherapists to establish whether their continuing education pro-
grammes did result in improvement in competence or a change of
practice. She felt that many programmes concentrated on input and
did not evaluate outcome. Professor Grant stressed the need for
developing problem-identification and problem-solving skills in
order to prepare students for independent, first contact practice.

Professor Keith Tones of Leeds Polytechnic stressed the major
role the physiotherapist has in educating patients, their carers and
the public at large in health promotion. This will require skills in
teaching, counselling, consulting and empowering clients.

The final key-note lecture on “Economics, the road to better
physiotherapy” was delivered by Professor Gavin Mooney of the
University of Aberdeen. His main theme was the importance of using
resources in such a way as to provide a healthy population.

Professor Lance Twomey from Australia, the lead speaker in
orthopaedic manipulative therapy, spoke on the age of reason in
musculo-skeletal physiotherapy. He stressed the need for movement
following injury to prevent atrophy and degeneration of articular

...continued from page 65

correct usage. An oxygen source must be available and oxygen is an
expensive modality. The venue of IPPB administration is limited to
places where oxygen under pressure is available to drive the machine.

In contrast, deep breathing exercises require no special equip-
ment. Thus, to warrant the use of IPPB above the use of deep
breathing exercises, evidence of the increased beneficial effects of
IPPB must be proven. Our research showed no such benefit.

Thus, contrary to the claims put forward to support the use of
IPPB to increase alveolar ventilation , we feel that deep breathing
exercises would be just as effective.
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cartilage and underlying bone. He warned against bedrest, analge-
sics, corsets and rest in the treatment of back injuries and recom-
mended 8-10 hours of daily intensive physiotherapy for 3-*1 weeks
for chronic injury.

The lead speaker in neurology was Carolyn Gowland from
McMaster University who spoke of the need to demonstrate the
effectiveness of treatment and urged research in this area as well as
objective clinicaf studies. The use of valid measurement and the
design of measurement tools is essential.

David Scrutton of London continued the above theme and urged
the replacement of technique-dominated treatment in paediatrics
for aim-oriented management. Although he did not suggest that
current treatment methods should be discarded, he urged us to
become more analytical and critical of our techniques.

Barbara Webber of Brompton also stressed the need for research
as well as the critical evaluation of research literature in chest
physiotherapy so as not to be tempted to extrapolate findings to a
broader spectrum of patients than those used in the study.

The audience participation sessions attracted much interest as
delegates were able lo discuss non clinical issues of international
interest in an open forum. Topics discussed or debated with insight
and often with humour, were:

e Al physiotherapists who leach should be actively involved in
clinical practice.

¢ How are the needs for physiotherapy identified and met world-
wide?

¢« Do physiotherapists involved in undergraduate and post-grad-
uate physiotherapy education require a qualification in educa-
tion?

¢ How is specialisation defined and does it benefit the patient? How
can specialists be developed and recognised?

« Assistants/Aides should be multi-disciplinary workers. What are
the implications for training in different countries?

¢ On what basis has the role of the physiotherapist changed in
different countries in the past 10-15 years.

The clinical presentation sessions covered subjects such as anky-
losing spondylitis, head injuries, spinal injuries, conductive educa-
tion, cystic fibrosis, chest physiotherapy in children, muscular
dystrophy and burns.

Finally in addition to all the above, several special interest group
meetings were held as well as discussion sessions on a variety of
subjects. It would be most helpful if those South African delegates
who attended these meetings would provide the NEC with short
reports and for possible inclusion in our journal. The sessions are:
¢ Forum on physiotherapy research.

e Working in developing countries.
« Planning session for the Private Practitioners’ Congress in Hong

Kong in 1992.
¢ Manpower planning for physiotherapy - should WCPT be in-

volved and how?

* Review of WCPT workshops on treatment of CP/role of CBR.

J C Beenhakker; S Irwin-Carruthers ¢

CONCLUSION

In patients with suspected pulmonary emboli there is no evidence
that IPPB will increase alveolar ventilation more than deep breathing
exercises.

REFERENCES

1 Respiratory Care:A guide to Clinical Practice. Ed Burton GG, Hodgkin JE. 2nd ed.
JB Lippincott Company. Philadelphia, 1984:530.

2. Downie PA. ed. Cash's Textbook o fChest, Heartand Vascular Disorderfor Physiother-
apists. 3rd ed. J Fletcher and Son, Norwich. 1983:183.

3. Pierce AK ed.Conference on the Scientific Basis of Respiratory Therapy. Temple
University Conference Centre of Sugarloaf, Pennsylvania, Am Rev Respir Dis
1974:110(6):part 2

4. JB West. VentilationIBlood Flow and Gas Exchange. 3rd ed. Blackwell Scientific
Publications, 1978:39.

5. Welch MA et al. Methods of Intermittent Positive Pressure Breathing. Chest

1980:78:463. ¢

Page 67





