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TABLE VI
Results in Comparison between Two Consecutive Periods 1964-1966 and 1966-1967

Year Refused
Treatment

Died
Before

Treatment

Oesophago-
Gastrec-

tomy

Oesophago-
Colic

By-pass
Radio
therapy

Intubation Total

1964 18 37
Total 51 13 30 135 273

to
1966 6.6 % 13.9%

Died
in

Hospital

12

23.5%

6

46.6%

5

16.6%

46

34.1%

106

39.1%

1966 10 17

Total 56 *38 
t l 8

8 137 27 250

to
1967

4% 6.8 %

Died
in

Hospital

*6
14 f 8 

*16% 
25% t44%

4

50%

20

14.6%

13

48.1%

68

27.2%

♦Without Pre-operative Radiotherapy. fW ith Pre-operative Radiotherapy.

Paper delivered at the Post-Registration Course at S.A.S.P. National Council Meeting in Port Elizabeth, May, 1968.

DERANGEMENTS OF THE KNEE
THEIR RECOGNITION AND TREATMENT

M r . J. D . OSM OND, f .r .c .s .,

Head o f  Department o f Orthopaedics, Livingstone Hospital, Port Elizabeth.

The Physiotherapist has always fulfilled an integral and 
important role in Orthopaedic Surgery. One can state 
categorically that m odem  orthopaedics is just not feasible 
without the assistance o f the “Physio” . We “ Orthopods” are 
very jealous and proud o f  this special relationship.

I have chosen to speak about the knee-joint as this is a 
surgical field where our combined talents are commonly 
required. Also, the knee-joint ranks second only to its 
upstairs neighbour, the hip, in importance.

Derangement, in its orthopaedic context, means a 
mechanical malfunction. The knee-joint is a reasonably 
uncomplicated hinge-mechanism but is particularly vulner
able to derangement on account o f a number o f factors:

1. THE AN ATO M Y is such that there is no bony stability 
such as we encounter in the other great weight-bearing 
joints o f the lower limb, i.e.

The ball-socket o f  the hip, 
the ankle-mortice,
the virtually unshiftable sacro-iliac joint with its great 
supporting interosseous ligaments.

This means that the knee depends for stability on its 
ligaments and muscular support, the latter principally 
provided by the quadriceps. The quadriceps are all-important 
and maintenance or restoration o f  quadriceps bulk and 
power is without doubt the most important single ortho
paedic function o f the “Physio” .

“Quads. Ex.” is the cardinal way back to health o f  the 
deranged knee and I cannot over-emphasize its importance. 
It is furthermore a paradox o f  locomotor function that these 
great muscles are invariably inhibited and wasted in any 
derangement, while the hamstrings are not similarly affected.

2. SUSCEPTIBILITY TO TRAUM ATIC D E R A N G E 
M ENT. In this era o f high-speed travel and organised

vigorous sporting activity, it is not surprising that the knee 
commonly bears the brunt o f a traumatic misfortune. The 
classic rugby tackle is directed against the outerside o f the 
knee, and before this winter is over, a few more crippled 
players will be receiving your and our attention.

Articular fracture o f the knee is outside the scope o f  this 
address and traumatic injuries will be confined to soft-tissue 
structures.

3. M INO R CONGENITAL ANOM ALIES. The knee-1 
joint is quite commonly the seat o f minor congential ano
malies such as knock-knee or patellar instability.
These may give rise to quite severe disability.

Furthermore, aggravating deformities or predisposing 
weakness may result from malnutritional states, such as 
rickets.

Derangements o f  the knee are usually classified as internal 
or external but for the purpose o f brevity, and since this 
classification does not really help one appreciate the problem 
any better, I am going to describe derangements in their 
order o f clinical frequency.

A. LIG AM ENTO US INJURIES. These may vary from 
minor sprains to complete ligament rupture or avulsion. 
Since the disability caused by, and treatment required for 
rupture or avulsion is the same, I will not separate these two 
entities and refer to them under the common heading 
‘Rupture’.

Minor Sprains are benign and will recover whatever 
treatment is, or is not, instituted. They may be associated 
with considerable early pain and thus be over-diagnosed 
and, consequently, overtreated. Certain simple criteria 
should help one to ascertain whether a sprain is a minor 
one:
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(a) The patient can take weight without excessive limp 
or pain. There is no instability.

(b) The joint is not effused,
(c) There is not much bruising or swelling,
(id) The X-ray is normal. Obviously a thorough examina

tion should preclude radiography anyway.
A firm 6 in. crepe bandage, a handful o f aspirins and some 

instruction regarding quads exercises should suffice. Two or 
three weeks off vigorous sport is advisable.

Severe Ligamentous Injury. At the other end o f the scale, 
we encounter severe ligamentous injury, namely, a complete 
ru p tu re ; or a stretching, without actual disruption, resulting 
in a general slackness. The history reveals a heavy blow or 
twist to the knee and these patients are severely disabled. 
On examination, we will find:

(a) the patient cannot take weight without severe pain 
and the knee tends to collapse;

(b) there is generally much swelling and bruising;
(c) the joint is distended with a bloodstained effusion;
Id) there is ligament instability. This may be gross and 

easily demonstrable;
(e) the X-ray (an essential investigation) may well show a 

widening o f one aspect o f  the joint-space, and there 
may be avulsion fragments o f bone pulled off by the 
damaged ligament or ligaments.

The physical examination o f  any sprained knee should 
include:

1. Determination whether the joint is effused. If an 
effusion is present, it should be aspirated. Aspiration is 
essential both as a diagnostic and therapeutic manoeuvre. 
It is inexcusable not to aspirate a large effusion without 
delay.

2. The state o f the main ligaments, i.e. the collateral 
ligaments and the cruciates. You will all know the simple 
clinical tests for these structures.

3. Examination for “cartilage-block” . Two factors may 
obstruct full extension o f the knee: Hamstrings spasm or a 
true intra-articular mechanical block to the joint surfaces, 
classically seen in the case o f the torn, displaced meniscus. 
It requires considerable experience to distinguish between 
these.

4. The integrity o f  the quads mechanism. Many middle- 
aged or elderly people have a degree o f  degenerative change 
in either the patellar-tendon or supra-patellar expansion 
o f the quads. Either o f these structures may rupture, som e
times during a simple stumble. Clearly, this individual is 
quite incapable o f extending the knee and the examining 
finger should localise the rupture without difficulty.

5. The site o f  tenderness should be noted. G ood stability 
plus tenderness localised to a ligamentous attachment to 
bone indicates the need for conservative treatment. In 
addition, immediate relief can be obtained by injection 
into the tender area o f some suitable local anaesthetic, 
possibly mixed with hydrocortisone.

One small word o f  caution; patients who have complete 
rupture o f a main ligament may present with little pain 
and only slight tenderness. Other criteria, however, will 
confirm the diagnosis.

The treatment o f the ruptured collateral ligament should 
be operative. Ruptured cruciates alone (which incidentally 
is most uncommon) and the “stretched” collateral ligament, 
may all be treated conservatively. Here one depends on 
plaster o f  paris cylinders, quads drill and masterly inactivity 
to allow nature to repair the damage.

Ruptured ligaments are eminently reparable and one 
should not delay surgical intervention. I personally sew the 
ends together with monofilament nylon which is strong and 
remarkably non-irritant. By the same token, the ruptured 
supra- and infra-patellar tendons should be similarly 
managed.

At operation, one has the chance o f a good look around 
the joint and can deal with any other derangement such as a 
concommitantly torn meniscus or loose flake o f bone lying 
free in the joint.

I might mention the syndrome known as the “Terrible 
Triad” o f knee injury, i.e.

1. Ruptured medial ligament 'I which is not all that
2. Ruptured anterior cruciate J- uncommon
3. Torn medial meniscus. J nowadays.
A single operation would deal with all three aspects. 

You, o f course, are all aware that the most commonly 
damaged knee ligament is the Medial.

The results o f  operative repair followed by six weeks in a 
plaster o f  paris cylinder plus plenty o f quads ex. can be quite 
brilliant.

B. THE TO RN M ENISCUS: You are all aware o f the 
problem o f the torn meniscus and the way it may cause pain, 
effusion, clicking, locking, giving-way, and quadriceps 
wasting. The giving-away is due to momentary quadriceps 
inhibition due to noxious reflex activity being set-up in 
certain sensory end-organs o f the deranged joint. The 
meniscus itself is very richly innervated by both pain and 
proprioceptive nerve endings.

There is no question that the torn meniscus should come 
out, and the sooner the better. Minor contusions or peri
pheral detachments can and do resolve spontaneously and 
completely. Clearly these minor injuries should be given 
every chance to get better without surgery. Clinically they 
present as a “sprained-knee” and should be treated as such.

However, the badly torn meniscus presents a real danger 
to the joint and recurrent grinding and jamming o f the torn 
part between the articular surfaces can only result in severe 
degenerative change, proceeding to a full-blown O.A.

A patient presenting with a locked knee should be 
admitted forthwith and operated on within a day or two. 
Otherwise the Surgeon is perfectly justified to operate at 
his and the patient’s convenience. If there is to be some 
delay, it is most important that the patient performs daily 
quadriceps drill.

Remember that menisci can also cause trouble by being 
discoid or by becoming cystic.

Meniscectomy is a good operation and a good orthopod 
is by definition, a good meniscectomist.

The bad results are due to:
1. M isdiagnosis resulting in the removal o f a lily-white 

normal meniscus.
2 . Incomplete removal.
3. T oo late surgical intervention so that irreparable joint 

damage has already been sustained.
4. Clumsy surgery.
5. Inadequate post-operative physiotherapy, i.e. super

vised graduated quads drill.
I allow my patients up on the third post-op. day as long 

as their temperature is normal and good quads, control is 
present. They may go home, in their original R.J. bandage, 
as soon as they are ambulant and return to the Orthopaedic 
Department on the tenth day to have the joint inspected 
and sutures removed. Any moderate or large effusion is 
aspirated at this stage.

I would like to mention a number o f different derange
ments which may well be missed if one is unaware o f their 
presentation:

C. CHRONIC SUBLUXATIO N OF THE PATELLA: 
This interesting condition must rank as the most misdiag
nosed derangement o f the Knee Joint.

The pull o f  the quads, is such that the patella has an 
inherent tendency to subluxate, or even dislocate, towards 
the lateral side o f the knee. This tendency increases with 
knock-knee and thus is more common in the female who 
has a “ physiological” genu valgum, so to speak. The 
tendency is counteracted by the horizontal pull o f  the lowest 
fibres o f  the vastus medialis which are inserted into the 
medial edge o f the knee-cap, and also by the forward 
projection o f the large lateral femoral condyle acting as a 
buttress against lateral shift o f the patella.

Relatively minor departures from the anatomical norm 
may allow o f patellar instability. The sufferers who are 
usually adolescent girls or young women, complain of
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sud d e n  a t ta c k s  o f  painful  giving way o f  the knee associa ted  
with f requent  effusions. T h e  c o n d i t io n  usually  becom es 
d iag n o sed  as a n  a b n o rm a l i ty  o f  the m edia l  m eniscus  which 
inno cen t  o rg a n  is p ro m p tly  rem o v ed  w i th o u t  an y  relief. 
T h e  d em ora l ized  pa t ien t  all to o  o f ten  becom es reg a rd ed  as 
a  n eu o ro t ic  o r  h y p o ch o n d r iac .

T h e  d iagnos is  d ep en d s  o n  d e m o n s t r a t in g  a n  a b n o rm a l  
degree  o f  s ide-to-side instabil i ty  o f  the patel la .  A c o n 
f i rm atory  finding, which  is q u i te  c o n s ta n t ,  is tenderness  
a lo n g  the  m edia l  b o rd e r  o f  the patel la  a n d  pain  in this a rea  
o n  forcibly p u sh ing  the pate l la  in a  la tera l  d irec t ion .  T h e  
la t te r  is du e  to r ecu r ren t  t r a u m a  to  the ho r izon ta l  fibres o f  
vas tus m edia lis  a n d  s t re tch ing  o f  the  under ly ing  capsule.

M in o r  degrees o f  this s y n d ro m e  m ay  re sp o n d  to  quads ,  
ex., pa r t icu la rly  a im ed  a t  bu i ld ing  up  the  vas tus  medialis . 
M o re  severe cases requ ire  su rgery— not  m eniscec tom y,  but  
t r a n sp la n a t io n  o f  the  pa te l lar  te n d o n  in to  the medial  
su rface  o f  the tibia. O n e  som etim es  finds th a t  the  a r t icu la r  
su r face  o f  the pa te l la  is severe ly d a m a g e d  a n d  p it ted  d u e  to  
r ecu r ren t  t r a u m a  a n d ,  if th is is the case, pa te l lec tom y  is 
s im u ltaneous ly  p e r fo rm ed .  T h is  o p e ra t io n  is very effective 
a n d  m ost  p a t ien ts  a re  com ple te ly  relieved o f  sy m p to m s .

D .  C H O N D R O M A L A C I A  P A T E L L A E :  W hile  o n  the 
subject  o t  the  knee-cap  we c ou ld  w ith  a d v a n ta g e  refresh  o u r  
m in d s  a b o u t  this c o m m o n  a n d  d istressing  c o m p la in t .  O nce  
a ga in  ado lescen t  gir ls a re  m o s t  f requently  involved. E ither  
s p o n ta n eo u s ly  o r  as  a  result  o f  direct t r a u m a  to  the  patel la ,  
the  a r t icu la r  car t i lage  o f  the pate l la  u n dergoes  a  degenera t ive  
p rocess result ing  in u lcera t ion  o r  f ibrilla tion. Pa te l la-fem oral  
fr ic t ion  ensues  w hich  m ay  be very painful .  T h e  co n d i t io n  is 
f requen tly  b ilateral.

T re a tm e n t  sh o u ld  a lw ays be conserva tive  in the first place 
a n d  1 advise q uads ,  ex. a n d  inject the  k nee  jo in t  w ith  h y d r o 
co r t isone .  T h e  c o n d i t io n  a p p e a r s  to  be se lf- l imit ing an d  
usually  se ttles  a f te r  severa l m o n th s  o r  even a  yea r  o r  two. 
T h e  o d d  case  m ay , how ever ,  c o m e  to  p a te l lec tom y ,  an  
o p e ra t io n  which n o  o n e  sh o u ld  u n d e ra tk e  lightly o n  a 
y o u n g  w o m a n  because  o f  the  bad  cosm etic  result .

E. O S T E O C H O N D R I T I S  D I S S E C A N S  usua lly  affects 
the medial  fem oral  condy le  o f  ado lescen t  boys  a n d  m ay  
result  in the  fo rm a t io n  o f  a  loose body .  T h e  sy m p to m s  
m ay  resem ble  a  to rn  m eniscus  o r  the pa t ien t  m ay  present  
w ith  a n  acu te ly  locked knee  du e  to  the  loose body .  T h e  
d iagnos is  is m a d e  o n  the  typical X -ray  ap p ea ran ce .

T re a tm e n t  varies f rom  m as te r ly  inactivity  with o b s e rv a 
t ion ,  to  per iods  in p las te r  o f  paris  cy linders  w ith  n o n 
w eigh t-bear ing ,  to  o p e n  o p e ra t io n  e i ther  to  r em ove  the 
os te oca r t i lag inous  flake o r  to  replace  it in the pit  f rom 
w hence it cam e. Smillie des igned his special P in  for this 
op e ra t io n .

F. L O O S E  B O D IE S  ( T H E  S O - C A L L E D  J O I N T  
M O U S E ) — m ay result  f ro m  oste o p h y te s  b r eak in g  off in the
O .A .  knee,  o r  can  deve lop  in this cu r io u s  c o n d i t io n  o f  
synovia l  o s te o c h o n d ro m a to s is .  I f  they  cause  t ro u b le ,  they 
sh o u ld  be localised by X - ray  a n d  then  surgically  r em oved .

G .  O S T E O C H R O N D R I T 1 S  O R  E P I P H Y S I T I S — c a n  
m anifes t  in the k nee  as  a n  O s g o o d -S c h la t te r ’s D isease  o r  it 
m ay  affect the  lower pole  o f  the patel la  as  a  Sven-Larsen  
syndrom e .

T h e  sufferers here  a re  y o u n g  an d  f requen tly  active an d  
sp o r tsm in d ed .  A do lescen t  boys  a re  m o re  c o m m o n ly  involved 
th a n  girls a n d  m ay  be distressed by the  pa in fu l  lum ps  a t  
the  u p p e r  ends  o f  the  tibia.

How ever ,  these fo rm s  o f  o s te o ch o n d r i t i s  a re  invar iab ly  
se lf- limiting a n d  surgical  in te rven t ion  is never  just ified .

R e assu ran c e  o f  M o th e r ,  a n x io u s  tha t  h e r  lad  has  bone-  
cancer,  a n d  d im in ished  activi ty  o f  the boy  for  six m o n th s  
o r  so, is all  th a t  is requ ired  plus q u a d s ,  ex. since reflex 
w as t ing  occu rs  rapidly.

H . P O S T - O P E R A T I V E  K N E E - S T I F F N E S S .  T h is  used 
to  be a  c o m m o n  p ro b lem  par t icu la r ly  fo llow ing femoral  
shaft  f rac tures .  I t  is d u e  bo th  to  in t ra -a r t icu la r  adhes ions  
a n d  to  te ther ing  o f  the q u a d r ic e p s  bellies.

N o w a d a y s  we co m m o n ly  trea t  these f rac tu res by In tra -  
m edu l la ry  Nail ing .  I t  is m os t  im p o r ta n t  to inst i tu te  early 
knee -m ovem en ts  a n d  we like o u r  “ P hys io ’s ”  to  begin active 
a n d  passive exercises o n  the  first post-opera l ive  day .  T here  
sh o u ld  be a re tu rn  o f  90° o f  flexion in the first week. I have 
never  seen m yosit is  oss ificans as  a  result  o f  this regime, but 
have  seen ghastly  stiffness o f  the knee in p a t ien ts  w h o  have 
been left u n a t te n d e d  for tw o  o r  three weeks a f te r  the K . 
N ai l  was inserted.

R E H A B I L IT A T I O N  S T A IR S

M IS S  J. M . W A L K E R  
L ec tu re r  Sub  D ep t ,  o f  P h y s io th e rap y  U nivers i ty  o f  

W itw a te r s ran d

F o r  use in hospita l  g a y m n as iu m s  an d  Physio therapy  
Schools .

R e h ab i l i ta t io n  sta irs  shou ld  em b o d y  the  fo llow ing features 
for  safety a n d  m a x im u m  usefulness to  the rap is ts  in the 
variety o f  co n d i t io n s  with  w hich  pa t ien ts  present.

(a) Safe ty :  s t rong ly  a n d  solidly cons t ruc ted ,  with  n o n 
slip s tep  cover ing  an d  w i thou t  " ra i l  p lay” .

(b ) W i d t h : o f  such w id th  th a t  a l lows the therap is t  to  s tand  
close to  the pa tient .

(c) P rov ide  a  variety o f  steps in height  a n d  length to 
en ab le  r e t ra in ing  sim ilar  to  cond i t io n s  a  pa t ien t  may 
meet in public  places o r  at  hom e.

(d ) R a i l s :  T w o  rai ls  sh o u ld  be present .  T h e  d istance  
between the  tw o  rails sh o u ld  be such th a t  a  patient  
can  c o m m e n c e  s ta ir  t r a in ing  using  tw o  rails a n d  p r o 
gress to the  use o f  o n e  rail , o n e  w alk ing  aid ,  etc.

(e) A  sufficiently sized p la t fo rm  at  the “ head  o f  the 
s ta i r s”  sh o u ld  be present  w hich  will a c c o m m o d a te  
bo th  pat ien t  a n d  therap is t  s im ultaneous ly ,  a l low the 
pat ien t  to  tu rn  with conf idence  a n d  en ab le  the placing 
o f  a  cha ir  if  necessary.

In  obse rv ing  the  ab o v e  fac tors  it is also des irable ,  c o n 
sidering  the  size o f  m o s t  hosp i ta l  gym n as iu m s that  the stairs 
take  up  a  m in im u m  o f  space.

W ith  the  a b o v e  po in ts  in view the firm supp ly ing  hospitals  
with  R e h ab i l i ta t ion  sta irs  w as requested  to m a k e  certain 
a l te ra t io n s  to the ir  exis ting type w hich is cons idered  un su i t 
ab le  d u e  to the  following features.

(a) steps o f  polished w ood ,  s lippery, p ro m o t in g  a lack 
o f  confidence, pa r t icu la rly  in the elderly.

Cb) insufficient  d ep th  to s teps to a l low full p lac ing  o f  the 
average  sized foot .

(c) no  var ia t io n  in the  height  o f  the steps.
id )  insufficiently sized p la t fo rm  a t  the  “ head  o f  the s ta ir s” 

for p lacem en t  o f  a chair ,  o r  tw o  persons .
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The modified Rehabilitation Stairs, now available, contain 
the following features:

Total length: 105 inches. Total width: 36 inches. ^
Steps and Central Platform are covered with rubber 

matting in., having a diamond mesh pattern.
Steps: All steps have a length o f  15 inches. There are 3 

steps on one side o f 8 in. depth and 4 steps on the opposite 
side of 6 inches depth.

Central Platform: Has a depth o f 39 inches at a height o f  
24 inches from the floor.

Rails: Provided on both sides, detachable, held in place 
by wing nuts. Being detachable enables easier transport, 
thus reduces the total cost and allows a therapist to remove 
one rail if desired. An additional feature which may be 
ordered by those centres with a high number o f  patients, as 
Paraplegics, who commence stair training using two rails 
is a second placement position for one rail, at the width of 
32 inches as well as the standard width o f 36 inches. The rail 
at the placement o f 32 inches would however have slight 
“play” compared to the position at 36 in.

Construction: Phillopino Mahogany is used for the sides,

rails and upright pieces o f the steps. The top shelf, platform 
and the steps are constructed o f  $ inches conteshelf which is 
stronger than the normal wood and the step support and 
frame is o f i  inch South African Pine.

A recent modification, not shown on the photograph, is 
the raising o f the height o f  the rails above the platform to 
the same height above each step and the extension o f the 
slope o f the rails upwards at the edges o f  the platform. It is 
also planned to investigate the possibility a one rail being 
metal, adjustable in height and capable o f swinging in
wards, thus enabling the width between the two rails to be 
reduced easily.

It is therefore advocated for reasons o f  increased safety 
and greater variety in training that these stairs be con
sidered in preference to the former type. Any suggestions 
for further improvements in design will be welcomed.

The stairs are available from: Protea Electro-Medical 
Company at an approximate price o f  R170.

Acknowledgement: Protea Electro-Medical Company in 
revising their design and dealing with a female non-crafts
man-carpenter !

Notes on Uses of the Bird Respirator Treatment 
by Physiotherapy

By J. M ALCOLM , M .N.Z.S.P.

Patients who benefit from treatment with the Bird Res
pirator fall into three main groups.

1. The Co-operative patient.
2. The Unco-operative patient.
3. The Unconscious patient.

Group I.
This group falls into two sections again.
(a) Chronic Lung Diseases: Bronchitis, Emphysema, 

Asthma.
(b) Post Operative Patient, and acute respiratory diseases,

(a) Chronic Lung Diseases.
Aims of Treatment.

(i) Increase the flow o f air through congested bron
chioles.

(ii) Fully expand stiff and rigid chest and increase the 
movement o f a fixed or partially fixed diaphragm.

(iii) Introduce nebulized broncho-dilators into the 
bronchioles for relief o f  oedema and spasm.

(iv) Clear mucus and secretions from the chest.
Methods of Treatment.

(i) Position the patient where possible. Use postural 
drainage positions to aid the movement o f  mucus 
to the main bronchus where it can be easily coughed 
out.

(ii) Use the mouth piece o f  the Bird fitted to the nebu
lizer (into which the broncho-dilator prescribed, or 
distilled water, has been added).

(iii) Set dials o f machine as follows:
Flowrate: Use a long flow rate depending on the patient’s 

capacity (i.e. size o f chest, amount o f effective lung tissue 
left, age o f patient). A long flow rate is between 7-15. This 
introduces positive pressure slowly so that air pushes gently 
past secretions to expand collapsed alveoli and enables 
patient to cough out moistened secretions lying in the 
airway. Even if the patient is too depressed to cough, gases 
flowing out o f  the lung gradually propel secretions out o f 
the peripheral airways.

Respiratory Pressure: Set again according to patient’s 
capacity: 15 is considered normal for an adult, but a man 
with healthy lungs will take up to 25 comfortably.

Air M ix: This should be pulled full out to give 40° 0 2 
and 60° atmospheric air.
Respiration Effort.

Set at 40, unless patient very weak. This indicates the 
amount o f  effort the patient makes to trigger the respirator, 
and should be made fairly difficult for the voluntary patient.

(iv) Instruct patient in use: H old the mouth piece in his 
mouth, gently pinch his nostrils together so air does 
not escape through nose. Teach him to relax on 
inspiration and let all the air flow into lungs and 
not cheeks. Tell him not to block the flow o f air by 
closing his throat or blocking the mouth piece with 
his tongue.

(v) Expiration: Encourage to breathe out as far as 
possible. Help by pushing on  lower ribs and pushing 
diaphragm up. (If patient is tipped the weight o f  
the viscera will also help diaphragm to move 
upwards).

Footnote: With asthmatics, lower the inspiratory pressure; 
use prescribed bronchodilator and encourage long, relaxed 
expiration. If at first you wish to retard the expiratory phase 
to teach patient to expire slowly and in a relaxed fashion, 
use the “retard guard” which you will find attached to 
machine.
(b) P ost Operative Patient and Acute Respiratory Diseases.

In this group is included—
1. Post operative laparotomy where there is chronic 

chest disease.
2. Thorocotom y and lobectomy.
3. Pneumothorax.
4. Haemothorax.
5. Spinal Injuries.
6. Injuries o f Chest.
7. Atelectasis.
8. Acute infection o f chronic chest conditions.
Aims of Treatment.

(i) Maintain adequate expansion o f lungs and good 
interchange o f  air.

(ii) Increase flow o f air into collapsed bronchioles. This 
is effected by the positive pressure on inspiration.

(iii) Assist expectoration.
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