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POST REGISTRATION COURSE

CHEST COURSE
A Post R eg istra tion  C ourse  on “ C h ests”  o rgan ised  by 

the  N o rth e rn  T ran sv aa l B ranch  o f  the  S ou th  A frican  Society 
o f  P hysio therapy  w as held in the  P hysio th erap y  School. 
P re to ria  H osp ita l, on  F rid a y  an d  S a tu rd ay , M ay  27th  and  
28th. S ixty-one m em bers and  tw enty-six  s tu d e n t m em bers 
o f  the S oi.th  A frican  Society  o f  P hysio th erap y  a tten d ed  the 
course, m any com ing  fro m  as fa r  as C ap e  T ow n , K im berley , 
E ast L ondon , D u rb an , P ie te rm aritzb u rg , B loem fontein , 
B arberton  and  m an y  m ore  tow ns in th e  T ran sv aa l.

T h e  course was opened  by D r. P. N . S w anepoel, S u p er
in tenden t o f  the P re to ria  G en era l H osp ita l, w ho w elcom ed 
the  visitors, spoke o f  th e  im p o rtan t p a r t played by the 
P hysio therap ist in all C h est w o rk  an d  p a rticu la rly  the  
necessity o f  them  being a m em ber o f  an y  Surgical C hest 
U nit.

O n the first d ay  o f  the  course , lectu res w ere given b y :—  
D r. L. M. Jo n c k , S en ior L ectu rer in A n a to m y , P re to ria  

U niversity.
D r. C . J. L abuschagne , S en ior L ectu rer in Physiology.

P re to ria  U niversity .
D r. L D . E rasm us, m em ber o f  the  F acu lty  o f  M edicine, 

P re to ria  U niversity .
D r. J. C. v. d. Spuy, S en ior C h est Surgeon , P re to ria  H osp ita l, 

w ho also  show ed a very  w onderfu l film  on “ O pen H eart 
S urgery” .

T he second d ay  o f  the co u rse  w as given up  en tirely  to  
the  trea tm en t o f  C hest C o n d itio n s  by P hysio therapy . Miss 
M. W hite, M .C .S .P ., L ectu rer in the  D ep artm en t o f  Physio 
therapy , C ape T ow n  U niversity , gave all th e  lectures and  
d em onstra tions.

Miss W hite’s lectu res an d  d em o n s tra tio n s  w ere o f  the 
highest quality— clear an d  definite , she covered  a trem endous

am o u n t o f  g ro u n d , devo ting  the  m o rn in g  session to  m edical 
and  the  a fte rn o o n  to  surgical co nd itions, a n d  using Physio 
th e rap y  stu d en ts  and  real p a tien ts  to  illu stra te  her poin ts.

The. N o rth e rn  T ran sv aa l B ranch w ould  like to  express 
th e ir th an k s  to  M iss M . M cD ow ell, M .C .S .P ., StafT o f  the 
P hysio therapy  D e p a rtm en t o f  the  B ro m p to n  C hest H osp ita l, 
L on d o n , E ng land , fo r very k ind ly  lending her ow n films 
w hich M iss W hite  used to  d em o n s tra te  th e  trea tm en ts  o f  
the  a s th m a tic , ind iv idually  and  in g roups.

In ad d itio n  to  the  lectu res and  d em o n s tra tio n s  tw o large 
room s w ere set aside. O ne a specim en room , gave an 
excellent d isp lay  o f  X -rays o f C hest cond itio n s, p h o to g rap h s  
o f  cases d em o n s tra tio n s  incision lines po sitio n  o f  d ra in ag e  
tubes, typical postu res , etc., o f  p o st-o p era tiv e  chest co n 
d itions. A lso m any  A n ato m ica l an d  P atho log ica l specim ens 
o f  lungs were d isp layed.

In  the  second room  w ere on  view m odern  an d  u p -to -d a te  
ap p a ra tu s  and  also  a  boo k  shop  w ith  the, la tes t pub lica tio n s 
an d  p am p h le ts  on  C hest C o n d itio n s and  m an y  o th e r  m edical 
books. In  th e ir free p erio d s the m em bers had  an  o p p o rtu n ity  
o f  m eeting  in these room s and  d iscussing  n o t on ly  C hest 
co n d itio n s bu t also  o th e r  P h ysio therapy  m atters.

W e shou ld  like to  express o u r th a n k s  to  all w ho co -opera ted  
so fu lly  and  helped  to  m ake th e  cou rse  such a  success; 
to  D r. Sw anepoel fo r his su p p o rt, to  all th e  L ectu rers, to 
the  p a tien ts  and  stu d e n ts  w ho ac ted  as m odels fo r Miss 
White,., to  the  S taff o f  the  X -ray  D ep artm en t fo r the  loan  
o f  films and  view ing boxes, to M r. M arais an d  the  S taff o f  
the  P h o to g ra p h ic  D ep a rtm en t fo r the in terest an d  tro u b le  
they  to o k  to  give us such excellent p h o to g rap h s , to  the 
d o c to rs  fo r the  lo an  o f  specim ens, to  th e  School Staff, 
p a rticu la rly  the  Secretary , M rs. S m ith , fo r all the  “ behind 
th e  scenes w o rk ”  w hich helped in the sm o o th  ru n n in g  o f  
th e  course , and  lastly , to  the  s tu d e n ts  w ho w orked  so hard  
an d  served all th e  m eals w ith efficiency a n d  charm .

ASPECTS OF RESPIRATION
B y  D r. C. J . L A B U S C H A G N E , M .Sc., P h .D .

S en io r L ecturer, D e p a r tm e n t Physiology, U niversity  o f  P re to ria .
A Lecture given to D elegates a n d  M em bers o f  the S ou th  A frican  S o c ie ty  o f  P hysio therapy on the fir s t  day o f  the  
“C hest C ourse” , which was held  a t the Pretoria H osp ita l School o f  P hysiotherapy, on M a y  21th and  28 th, 1960.

What causes an Inspiration?
T he im m ediate  cause  o f  an  in sp ira tio n  is the  fac t th a t the 

tho racic  cavity  increases in size  in all d im ensions. Because 
the  lungs a re  a ttach ed  to  the  th o rac ic  walls an d  upp er 
surface o f  the  d iap h rag m  (visceral and  p arie ta l p leurae) they  
are stretched  o u t to  th e  ex ten t th a t  the  th o rac ic  cage e n 
larges. (H ence th e  im p o rtan c e  o f  n o rm al e lastic ity  o f  the 
lungs.)

Since the p u lm o n ary  vo lum e increases, the in tra  p u lm o n ary  
pressure decreases (B oyle’s Law — p ressu re— inversely p ro 
po rtio n a l to  volum e), an d , th e  lungs being connected  w ith 
the ex terio r via th e  a ir  passages, a ir  flows passively  in to  them  
until in tra  p u lm o n ary  p ressu re  =  a tm o sp h e ric  pressure.

T h e  ex ten t o r volum e  o f  th e  in sp ira tio n  is therefore  
depen d an t o n ;
(i) the  ex ten t o f  increase in th e  size o f  the  th o rac ic  cav ity , 

and
(ii) e lastic ity  o f  th e  lungs.

W ith  n o rm al, qu ie t (eupneic) b rea th in g  th is volum e 
am o u n ts  to  500 m l.— so-called tidal air. A b n o rm a l co n 
d itions o f  the  th o rax , p leu rae  o r reduced e lastic ity  o f  the 
lungs will therefo re  affect the  tidal volum e.

What causes enlargement of the thoracic cage?
T h is is the  resu lt o f  the  specific s tru c tu re  o f  its bony 

fram ew o rk  an d  the  contraction  o f  ce rta in  m uscles the 
inspiratory m uscles. O f  these the  d iap h rag m  an d  ex ternal 
in tercosta ls are  th e  m ain  ones concerned  in eupheic  b rea th ing . 
T h e ir  co n trac tio n  en larges the  th o rac ic  cage in all dim ensions.

T h e  c o n tr ib u tio n  o f  each  o f  these tw o  sets varies in 
d ifferent ind iv iduals an d  in the  tw o  sexes. G en era lly  the 
d iap h rag m  acco u n ts  fo r  60 %  o f the  insp ired  a ir— d ia 
p h rag m atic  b rea th in g — an d  the in tercosta ls fo r  the  rem ain ing  
4 0 % — costal b rea th ing .

W ith  a fo rced  in sp ira tio n  ad d itio n a l m uscles com e in to  
p lay :

(i) N E C K ^ sca 'e n '^ s te rn o c le id o m a s to id ; .

(ii) S H O U L D E R ^ ce“ s .

A deep in sp ira tio n  is the  resu lt o f  c o n tra c tio n  o f  a ll  the 
in sp ira to ry  m uscles, ra th e r  th an  o f  a  specific one  o r g roup. 
W hen  certa in  in sp ira to ry  m uscles a re  para lyzed  (e.g. d ia 
p h rag m ) o thers com e in to  p lay  an d  re sp ira tio n  is m ain ta ined  
in som e p a tien ts  ch iefly  by the  neck  and  sh o u ld e r  m uscles
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an d  in o thers a lm ost solely by the  ab d o m in a l m uscles. 
It is indeed su rp rising  how  few m uscles can  m ain ta in  
ad e q u a te  v en tila tion  o f  the  lungs in eupneic  breath ing .

T h e  in sp ira to ry  volum e will th erefo re  fu rth e r  d epend  o n :
(i) th e  degree o f  co n trac tio n  o f  a  specific m uscle, and

(ii) the  n u m b e r  o f  in sp ira to ry  m uscles con trac ting . 
M axim al co n trac tio n  o f  all in sp ira to ry  m uscles causes

m axim al increase in  th e  size o f  th e  th o rac ic  cavity  w ith  
re su ltan t m axim al in sp ira to ry  volum e. T h is norm ally  
consists o f:
(i) 500 m l. tida l air,

(ii) 2,500 m l. inspiratory reserve air.
Why do the inspiratory muscles contract?

T h is h ap p en s because nerve im pulses conducted  to  them  
a lo n g  the  re sp ira to ry  nerves, are transferred to  th e  m u sc le  
fibres. A nerve im pulse is a  physico-chem ical d is tu rb an ce  
p ro p ag a ted  a t  high velocity a long  th e  nerve fibre an d  is o f  

'  th e  n a tu re  o f  an  electric cu rren t.
T h e  degree o f  co n trac tion  therefo re  d epends o n :

(i) th e  num ber o f  m uscle fibres  (in a  m uscle) receiving 
im pulses and  hence con trac ting , and

(ii) the  num ber  o f  muscles con trac ting .
T h e  abo v e  tw o fac to rs  a re  cond itioned  by:

(i) th e  to ta l num ber o f  im pulses reach ing  a  m uscle p er 
u n it o f  tim e, and

(ii) th e  frequency  o f  the im pulses.
N erve  im pulses are  d ischarged by nerve cells o r neurons. 

W ith  eupneic  b rea th ing  th e  d ischarge  o f  im pulses by res
p ira to ry  neurons is asynch ronous , i.e ., som e n eu ro n s 
d ischarge  actively w hilst o thers are  qu iescen t. O bviously  
then , th e  g rea te r the  n u m b er o f  d ischarg ing  n eu ro n s, the

• grea ter th e  n u m b er o f  co n trac tin g  m uscle fibres an d  m uscles. 
N erve  im pulses a re  alw ays d ischarged in tra ins o r  volleys. 

W ith in  a  volley im pulses follow  each o th e r  a t a  specific 
frequency , w hich m ay  vary  betw een 5— 100/sec. T he 
h igher th e  frequency, the  m ore pow erful the  ensu ing  co n 
trac tio n . W ith  eupneic b rea th ing  on ly  p o rtio n  o f  the  
availab le  neurons d ischarge a t relatively  low  frequency. 
W ith  a m axim al in sp ira to ry  effort, all availab le  n eu ro n s 
d ischarge  a t m axim um  frequency.
Where do the impulses come from?

T h e  im m ediate  source  o f  th e  im pulses a re  th e  m otor  
neurons in the  an te rio r  ho rn s o f  the  sp inal cord  segm ents C3, 
4 an d  5 an d  T2— 6 . Im pulses reach ing  these n eu rons a re  
relayed by them  to  the  d iap h rag m  alo n g  th e  phren ic  nerve 
(C 3, 4  an d  5) and  to  the  in tercostal m uscles a lo n g  the 
in tercosta l nerves (T2— 6 ).

H ow ever, these m o to r n eu rons sim ply relay  im pulses—  
they  do  n o t generate  im pulses. G en era tio n  o f  resp ira to ry  
im pulses is a  function  o f neurons situa ted  h igher u p  in the  
b ra in  stem , viz. the m edulla  o b lo n g a ta  an d  pons. T hese 
n eu ro n s possess the  ability  o f  co n tin u o u s au to m a tic , 
repetitive  im pulse generation , the  resu lting  im pulses being 
cond u c ted  fro m  the  b rain  stem  to th e  m o to r  n eu ro n s  
concerned  in the  spinal cord  a lo n g  the re ticu lo  sp ina l trac t.

T h e  n u m b er o f  resp ira to ry  n eu ro n s d ischarg ing  im pulses 
an d  th e  frequency o f  th e ir d ischarge th ere fo re  u ltim ate ly  
d e term ine  the  degree o f in sp ira tion . T hese  fac to rs  a re  in 
tu rn , determ ined  by the  sum  to ta l o f  all influences im ping ing  
u p o n  the  resp ira to ry  neurons. Such influences m ay  be o f 
tw o fo ld  n a tu re :
(i) chem ical;

(ii) nervous.
Chemical.

T h e  slightest chem ical change in the  env iro n m en t o f  the  
re sp ira to ry  neurons (b lood in terstitia l fluid, in trace llu la r 
fluid) a lte rs  their p a tte rn  o f  im pulse g en era tio n  an d  d is
charge.

Increased  p C 0 2 o r acid ity  ac tiva tes m ore re sp ira to ry  
n eu ro n s and  increases the  frequency  o f  th e ir  d ischarge  w ith 
resu ltin g  deeper in sp iration . C onversely  decread ed — p C 0 2 
o r  increased  alkalin ity  leads to  a  shallow  in sp ira tio n  o r  
a p n o e a — (tem porary  cessation  o f  b rea th in g ). In  th is la tte r  
in stance  the  resp ira to ry  n eu rons d ischarge  n o  im pulses—  
they a re  inhibited.
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Nervous.
T h e  re sp ira to ry  n eu rons a re  co n stan tly  b o m b ard ed  by 

nerve im pulses o rig in a tin g  elsew here w ith in  th e  cen tral 
nervous system  o r perip h era l o rgans.

A deep  in sp ira tio n  can  be m ade vo lun ta rily  o r  the  b rea th  
can  be held, i.e. no in sp ira tio n  m ad e  a t all. Such ex c ita to ry  
o r  in h ib ito ry  im pulses b o m b ard  the re sp ira to ry  n eu rons 
f ro m  th e  ce reb ra l co rtex  and  a re  cond u c ted  to  th e  b rain  
stem  a lo n g  th e  ex tra— pyram id a l system .

T h e  so b b in g  in sp ira tio n  o f  g rie f  is the  resu lt o f  im pulses 
o rig in a tin g  in th e  cereb ra l cortex  an d  h y p o th o lam u s.

S im ilarly , th e  changed  in sp ira to ry  p a tte rn  in o th er 
activ ities, e.g. ta lk ing , singing, sneezing, coughing , sighing, 
etc., is th e  resu lt o f  n ervous b o m b ard m en t o f  the  re sp ira to ry  
n eu ro n s  fro m  th e  nerve  cen tres concerned .

S tepp ing  u n d e r a co ld  show er causes a  sudden  deep  in sp ir
a tio n — gasp — d u e  to  p eriphera l im pulses fro m  the  skin 
reach ing  the  re sp ira to ry  n eu ro n s  and  g rea tly  increasing  
th e ir  activity .
What is the respiratory centre?

T h is is the  nam e given to  a ll those neurons concerned  w ith 
th e  in itia tion  and  m a in ten an ce  o f  re sp ira tio n  an d  located , 
w ith in  th e  low er p a rt o f  th e  b ra in  stem , i.e. p o n s  an d  medullaJ!

T hey  are  sp read  d iffusely th ro u g h o u t th e  m edulla  and  
low er p a rt o f  the  po n s and  it is d o u b tfu l w h e th e r they  fo rm  
an  an a to m ic  un it. H ow ever, the ir  m ain  fu n c tio n  is n o t 
on ly  to  produce  an  inspiration, b u t to  m ainta in  rhy thm ic  
b rea th in g  i.e., in sp ira tio n — ex p ira tio n ; in sp ira tio n — expi
ra tio n , etc.

T h e  re sp ira to ry  cen tre  is the re fo re  subdiv ided  in to :
(i) in sp ira to ry  (apneustic) centre,

(ii) ex p ira to ry  cen tre ,
(iii) p n eu m o tax ic  cen tre .

A gain  these a re  m o re  o f  physio log ical th a n  an a to m ica l 
units.

T h e  in sp ira to ry  cen tre  ( in sp ira to ry  n eu ro n s) is responsib le  
fo r m ain ta in ed  in sp ira tio n  (apneusis)— as described . T h e  
ex p ira to ry  and  p n eum otax ic  cen tres, to g e th e r  w ith  the  
so-called vagal m echan ism , a re  responsib le  fo r  e x p ira tio n —  
to  b e  described  now .
What causes an expiration?

T h e  th o rac ic  cav ity  decreases in size; the  e lastic  lungs 
recoil an d  decrease in vo lum e; th e  in tra p u lm o n a ry  p ressure 
is raised to  ab ove a tm o sp h e ric  p ressu re  an d  a ir  flows o u t 
a lo n g  th e  resp ira to ry  passages.

T h is decrease in th e  size o f  the  th o rac ic  cage is d u e  to 
relaxation  o f  th e  in sp ira to ry  m uscles (in eupneic  b rea th ing). 
T h e  ex p ira to ry  vo lum e is th e re fo re  =  in sp ira to ry  vo lum e =  
tid a l a ir  =  500 ml.

H ow ever, w ith  a  fo rc e d  ex p ira tio n , ac tive  co n trac tio n  o f '  
th e  exp ira to ry  m uscles  occurs:
(i) in te rn a l in tercosta ls ,

(ii) ab d o m in a l m uscles.
T hese m uscles receive th e ir  im pulses fro m  th e  ex p ira to ry  
cen tre  a lo n g  th e  sam e ro u te  as th a t described  fo r th e  in
sp ira to ry  im pulses.

W ith  m ax im al co n trac tio n  o f  the e x p ira to ry  m uscles,
i.e. m axim al decrease in th e  size o f  th e  chest cavity , the 
e x p ira to ry  vo lum e a m o u n ts  to 1,500 m l. T h is  consists o f:
(i) tid a l a ir  =  500 m l.,
(ii) ex p ira to ry  reserve a ir  =  1 ,0 0 0  m l.

T h e  vita! capacity  the re fo re  consists o f:
(i) in sp ira to ry  reserve a ir  =  2,500 ml.

(ii) tida l a ir  =  500 ml.
(iii) ex p ira to ry  reserve a ir  =  1 ,0 0 0  m l.

4 ,000 ml.

F ac to rs  de te rm in in g  the  volum e o f  the  v ital capac ity  
th ere fo re  a re :

(i) Size o f  th e  th o rac ic  cage (cf. m en an d  w om en);
(ii) E xpand ib ility  o f  th e  th o rac ic  cage, i.e. n o rm a l s tru c tu re  

— an d  fu n c tio n  o f  its bon y  fram ew o rk ;

(C ontinued on Page  14).

P H Y S I O T H E R A P Y

R
ep

ro
du

ce
d 

by
 S

ab
in

et
 G

at
ew

ay
 u

nd
er

 li
ce

nc
e 

gr
an

te
d 

by
 th

e 
Pu

bl
is

he
r (

da
te

d 
20

13
.)



Page 14 P H Y S I O T H E R A P Y September, 1960

A S P E C T S  O F  R E S P IR A T IO N  (C ontinued fr o m  Page4).

(iii) S treng th  (size) o f  the resp ira to ry  m uscles— in sp ira to ry  
an d  e x p ira to ry  (cf. the resp ira to ry  m uscles o f  the 
tra ined  a th le te );

(iv) E lastic ity  o f  the lungs (cf. the reduced  vital c ap ac ity  in 
all fo rm s o f  fibrosis o f  the lungs);

(v) F u n c tio n a l efficiency o f  the n ervous s tru c tu res co n 
cerned :
(a) re sp ira to ry  cen tre ,
(b) a n te r io r  m o to r n eu rons (cf. poliom yelitis),
(c) p erip h era l efferent o r  m o to r  nerves to  the  resp i

ra to ry  m uscles.

W hy do the insp ira to ry  m uscles re lax?
B ecause they  receive no im pulses fro m  the sp inal cord  

m o to r neu rons, w hich  in tu rn  receive n o  im pulses fro m  the 
in sp ira to ry  cen tre . T hus, the  c o n tin u o u s  d ischarge o f  
repetitive im pulses by the  in sp ira to ry  n eu ro n s has tem porarily  
been stopped  o r  inh ib ited , o r  in sp ira tion  has been c u t sho rt 
to allow  e x p ira tio n  to  tak e  place.

T h e  responsib le  m echanism s fo r th is a re :
(i) pneu m o tax ic  centre ,

(ii) e x p ira to ry  cen tre ,
(iii) H erin g -B reu er reflex (vagal m echanism ).

P neum otax ic  C entre .
T h is  consists o f  re sp ira to ry  n eu ro n s  sca ttered  in the 

fo rm atio  re ticu laris o f  the pons. T hey  m ake synap tical 
co n tac t w ith  th o se  o f  th e  in sp ira to ry  an d  ex p ira to ry  centres.

A s th e  in sp ira to ry  n eu ro n s d ischarge  to th e  a n te rio r  
m o to r neu ro n s, the re  is a sim u ltan eo u s d ischarge to the 
pneu m o tax ic  neurons. T hese  in tu rn  d ischarge to  the 
e x p ira to ry  n eu rons. A t a ce rta in  critical level o f ex cita tion , 
the la tte r  em it a  b arrag e  o f  im pulses a t the  in sp ira to ry  
neu rons, w hich  fo r a sh o rt period , com plete ly  inh ib its their 
d ischarge.

H ering-B reuer reflex.
T h e  delicate  a lveo lar m em branes o f  the lung  co n ta in  

recep to rs sensitive to  the am o u n t o f  s tre tch  o f  infla tion  o f  
the  lu n g — stretch  receptors.

A s a lung  becom es progressively  m ore inflated du ring  
in sp ira tio n , these recep to rs a re  s tim u la ted  and  a  s tream  o f 
afferen t im pulses is cond u c ted  a lo n g  afferen t vagus fibres 
to  th e  e x p ira to ry  n eu rons, w hich  again  inh ib it the in sp ira to ry  
neu rons, a llow ing  ex p ira tio n  to  take  place.

T h e  rhy thm  o f  b rea th in g  is therefo re  the  result o f  the  in ter 
ac tio n  o f  the in sp ira to ry , e x p ira to ry  an d  p n eum otox ic  
cen tres an d  the  vagal m echanism .

W hereas the  depth  o f  an  in sp ira tio n  is de term ined  by the 
degree o f  d ischarge by the  in sp ira to ry  n eu rons th e  rate  o f  
re sp ira tio n  is d ependen t on  the ac tiv ity  o f  the  pneu m o tax ic  
an d  vagal m echanism s.

H ow  is resp iration  regulated?
T h e  re sp ira to ry  p a tte rn  (i.e. depth  an d  rate) is regu lated , 

via the re sp ira to ry  cen tre , by:
(i) chem ical substances, and

(ii) nerve im pulses.

C hem ical Substances.
U n d er all co n d itio n s o f  no rm al, eupneic  b rea th in g , the 

re sp ira to ry  p a tte rn  is regu la ted  a lm ost exclusively by the 
C 0 2 content o f  the A rteria l blood. T h is  is m ediated  th ro u g h  
a d irec t ac tio n  o f  the  H C 0 3 (b ica rb o n a te ) ions on  the  
resp ira to ry  n eu ro n s an d  changes in ac id ity  (pH ) caused by 
increased o r  decreased  C 0 2.

T h e  no rm al tension  o f  C 0 2 ( p C 0 2) in a rte ria l b lood  =  
40 m m . H g. Increasin g  th is volum e by as little  as 2 m m . Hg. 
is sufficient to d o u b le  p u lm o n ary  v en tila tion  (hyp erp n o ea); 
hence the h y p erpnoea  o f  acidosis. S im ilarly  a  slight 
decrease  o f  th is value causes a p n o e a ; hence the  slow  shallow  
b rea th in g  o f  alkalosis.

In certa in  cases o f  anox ia , the  re sp ira to ry  p a tte rn  is 
con tro lled  by the 0 2 co n ten t (p 0 2) o f  the a rte ria l b lood , via 
th e  chem o recep to rs  o f  th e  ao rtic  and  ca ro tid  bodies.

N erve Im pulses.
T hese have a lread y  been referred  to  elsew here.

T h e  h y p erpnoea  o f  m uscu la r ac tiv ity  is largely  the  effect 
o f  afferen t im pulses fro m  th e  co n trac tin g  m uscles and  m oving 
jo in ts  o f  the re sp ira to ry  cen tre .

D u rin g  o th e r  physio log ical activ ities, e.g. ta lk ing , sneezing, 
coughing , sw allow ing, etc., the basic re sp ira to ry  p a tte rn  
(as con tro lled  by the  C 0 2— co n ten t o f  the  a rte ria l b lood) is 
m odified  by nerve im pulses fro m  the respective nerve cen tres, 
ac tin g  on  the  neu ro n s o f  the  re sp ira to ry  cen tre .

P U L M O N A R Y  T E S T  (C ontinued fr o m  Page 1).

redu c tio n  o f  tim ed vital cap ac ity  an d  the m axim um  b rea th in g  
capac ity . R esidual vo lum e is u sua lly  co n s id erab ly  increased  
bo th  as an  ab so lu te  value an d  as a p ro p o rtio n  o f  the to tal 
lung  capacity .

C linical Featu res.
A n advanced  cause o f  em physem a will th en  be seen to 

have anox aem ia  w ith  cyanosis heightened freq u en tly  by 
secon d ary  p o lycy thaem ia  an d  show s the co n siderab le  
ven tila to ry  difficulty associa ted  w ith  h yperin fla tion  o f  the 
lungs an d  diffuse ex p ira to ry  o b stru c tio n . C lin ically  the 
pa tien t w heezes on  the  slightest exertion  o r  even a t rest and 
has to  use his accessory  m uscles o f  re sp ira tio n . T h e  chest 
becom es b arre l-shaped  an d  the  ribs h o rizo n ta lly  p laced. 
R e sp ira tio n  is carried  o u t p artia lly  by d iap h rag m atic  
excu rsion  an d  “ en b lo c” m ovem ent o f  th e  b arre l-shaped  
th o rac ic  cage. O n  au scu la tio n  the p ro lo n g ed  ex p ira to ry  
difficulty o f  a  forced  m axim al ex p ira tio n  is usually  qu ite  
easily  detected  an d  in m y o p in io n  th is is the  m ost valuab le  
single sign in th e  clin ical assessm ent o f  the patien t. F o r  the 
m o st p a rt a lso  there is redu c tio n  in a ir  e n try  as ju d g e d  by 
the  ste thoscope.

T reatm en t.
T rea tm en t is difficult an d  p ro longed  in m o st instances. 

I t  has to  be said a t the  o u tse t th a t  em physem a as such can n o t 
be influenced by trea tm en t an d  an y  th e rap eu tic  a ttack  is 
d irected  agains t b ro n ch o sp asm , infection  an d  viscid secre
tions w ith  a  varie ty  o f  agen ts includ ing  an tib io tics , an ti- 
spasm odics, ste ro ids, de tergen t an d  w etting  in h a lan t and  
enzym es (s trep to k in ase  and  trypsin).

A lth o u g h  there is n o t the slightest d o u b t in m y  m ind th a t 
P hysio therapy  is o f  co n siderab le  value in m ak ing  m ore 
efficient use o f  th e  p a tie n t’s n a tu ra l cap ac ity  fo r v en tila tion , 
the re  is n o  objective im provem en t in p u lm o n ary  fu n c tio n  
tests in con tro lled  series o f  p a tien ts  in w hom  th is has been 
m easured  before an d  a fte r  p hysio therapy .

C o m p lica tio n s (especially  b ro n ch o p n eu m o n ia  an d  cor- 
p u lm onale) a re  o f  a serious n a tu re  and  req u ire  v igorous 
trea tm en t in th e ir ow n righ t. F req u en tly  then  we have a 
p a tien t w ho is very ill w ith  grossly  reduced  resp ira to ry  
reserve an d  co n sid erab le  secon d ary  in fection  in the  lungs 
w ith  associa ted  ca rd iac  fa ilu re  and  a w ide, v igorous and  
p ersis ten t th e rap eu tic  a tta c k  is ind icated . A s fa r  as fu tu re  
developm ents a re  concerned , how ever, p rev en tio n  is likely 
to p rove  m o re  rew ard in g  th an  an  a tte m p t at cure.
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