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Dt.RING the last  few years  the medical  profession has  been faced wi th  an 
increasing n u m b e r  of cases of severe resp i ra to ry  insufficiency associa ted wi th  
painful  condi t ions  in the  ches t  or a b d o m e n .  The re  are two main  reasons for this  
p h e n o m e n o n .  T h e  first is the  g rea t  advance  in surgery  and anaes thes ia ,  which 
has enabled  surgeons to u n d e r t a k e  ma jo r  thoracic  and a b d o m i n a l  opera t ions  on 
pa t i en t s  with poor resp i ra tory  reserve, such as a d v a n c e d  e m p h y s e m a  or mass ive  
p u h n o n a r y  fibrosis.. The  second is the increase in serious a u t o m o b i l e  acc idents  
causing extensive d a m a g e ~  the  thoracic  cage. 

The  conamon d e n o m i n a t o r  in all these cases is a lack of a d e q u a t e  ven t i l a t ion .  
Th is  m igh t  be due  to the pre-exis t ing p u l m o n a r y  disea.se (e.g. e m p h y s e m a ,  
fibrosis), or to t r a u m a  to the  ches t  wall wi th  paradoxica l  respira t ion.  

Pain f rom the t h o r a c o t o m y  or l a p a r o t o m y  wound ,  or from the site of f rac ture  
in a "s tove- in  ches t , "  is a very  i m p o r t a n t  factor  in res t r ic t ing  the  pa t i en t ' s  
resp i ra tory  m o v e m e n t s  and causing fu r ther  hypoven t i l a t i on .  

Bronchospasm,  excessive mucus  or blood in the  t racheo-bronch ia l  tree,  the  
presence of marked  h a e m o t h o r a x  or p n e u m o t h o r a x  and  a b n o r m a l  a i r / b lood  
interface in the lungs all con t r ibu te ,  to a grea ter  or lesser ex ten t ,  to the  p ic ture .  

ILLUSTRATIVE CASE 

Mr. W. F., a 52-year-old white male, was admitted to the University Hospital, Saskatoon, 
on 13th of October, 196l, with marked difficulty in breathing. He has worked in a gold mine 
for 12 years, mostly underground, and has suffered from progressive dyspnoea and wheezing 
since 1940. Puhnonary tuberculosis was diagnosed in 1943, but no active treatment was 
given. He has done very little work since 1957. In 1960 he developed pneumonia and had a 
positive culture for tuberculosis, for which he was treated at the Sanatorium, being released 
in April, 1961. 

On examination the patient was found to be dyspnoeic and wheezy, though in no acute 
distress. He was using all his accessory respiratory "muscles, particularly during expiration, 
and showed all the signs of advanced emphysema. Respirator3, rate: 20/rain. ; blood pressure: 
170/90 ram. I-lg; pulse rate: 80/rain. 

PREOPERATIVE INVESTIGATIONS 

Chest X-ray. Marked emphysema, large emphysematousl bulla on left lower lobe, old 
tuberculous lesion in right upper lobe. 

*Assistant Professor, Department of Anaesthesia, University of Saskatchewan, Saskatoon, 
Saskatchewan. 
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I "e~ttilation studies 
Expiratory reserve volume 
I nspiratory capacity 
Total vital capacity 
One second vital capacity 
~laximum breathing capacity 

1,020 c.c. 
1,200 c.c. 
2,220 c.c. (58% of predicted) 

4,50 c.c. (20% of total V.C.) 
18 L./min. (16% of predicted) 

Diauwsis. Obstructive ventilatory insu(ficiency, severe chronic pulmonary emphyse 
and eml)hy'senmtous I)ullae. 

Blood studies 
Total plasma C()~ content 2l ram. CO0/l.. 
Haemoglobin 13.4 gm. % 

E.C.G. Sinus rhsthm, P Imlmonale, left axis deviation, definitely abnormal curve. 

PROPOSED PROCEDURE 

l..eft thoracotomy, excision of emphysematous bulla, and elective tracheostomy. Operation 
scheduled for 1:00 p.m. on the 20th of October, 1961. 

ANAESTItETIC 31ANAGEMENT 

Patient was premcdicated with meperidine 2,5 nag. and atropine 0.6 rag. Induction of 
anaesthesia was carried out with thiopentone 100 rag., nitrous oxide - oxygen arid halothane, 
and-the patient was intubared with a No. 11 I.atex reinforced cuffed tube. Anaesthesia was 
maintained with nitrous oxide - oxygen and halothane with assisted respiration. No relaxants 
were used. The procedure lasted about four hours. Total blood loss was 3,000 c.c., total 
blood replacement 2,500 c.c. Patient left the operating room fully conscious and in good 
condition at ,5:30 l).ln. 

])OS'rOPERATIVE .~[ANAGEMENT 

In the recovery roorn, the patient was connected to a Bird Mark 7@ Assistor-Ventilator. 
Condition--very satisfactory. 

0+1 day. Satisfactory. Respirator taken off at 4:30 p.m. Chest X-ray showed increased 
alnount  of fluid and infiltrations ill left lower long, left pleural effusioq, and considerable 
subcutaneous mnl)h.vsema on left hemithorax, 

0 +2 days. 5:00 p,nl. : Respiration very distre~ed. Vigorous tracheal suctioning produced 
a large mucous plug and respiration immediately improved. 

9:15 p.m.: Respirations again very distressed. Marked surgical emphysema in thorax, 
neck, and face, including eyelids. Vigorous suctioning and bronehoscopy were tried without 
an} improvement. Y.lechanically assisted respiration was tried for a few minutes and then 
stopped because the patient was very irritable and uncooperative and because of the marked 
increase of the surgical emphysema with the positive pressure. Isoproterenol, meperidine. 
and aminoph.vlline were tried but  without any effect on the severe bronchiolar spasm and 
respiratory distress. Patient was left fighting for breath for the rest of the night. 

0 +el gays. Patient ver.v distressed. Rapid, weak pulse and extensive surgical emphysema. 
7:00 p.m.: Slight imt~rovement after changing chest tube. Patient very exhausted. Bird 

respiratoi" reattached without too much increase in the surgical emphysema. ISberardoses 
of meperidine and pentobarbital given. 

O+~days. Patient extremely exhausted from lack of sleep, excessive expiratory efforts, 
and pain from the thoracotomy wound, despite the very high doses of pentobarbital and. 
meperidine given throughout the night. Bird respirator stopped because of the patient 's 
extreme irri lability. 

11:00 a.m. :A continuous ei)idural analgesia was decided upon. Epidural space canulated 
with the patient in the sitting position. Xylocaine 2 per cent, 25 c.c., .with eplnepherine was 
injected. This was subsequently changed to 2 per cent xylocaine without epinepherine, 
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because of the development of excessive tachycardia. A level of T~ was achieved and main- 
tained thereafter with hourly injections of xylocaine 2 per cent, 20 c.c., into the epidural 
space. Mechanically assisted respiration was restarted using the Bird ventilator and a cuffed 
James tracheostomy tube. Respirations and colour improved markedly. Patient became 
drowsy. 

5:00 p.m.: Surgical emphysema substantially reduced. Occasional bouts of restlessness 
were easily controlled with small doses of pentobarbital. 

0+5 days. Condition greatly improved. Surgical emphysema disappeared from face and 
neck. 

1:00 p.m.: Epidural vinyl tube damaged. Patient became restless. Another epidural tube 
was inserted. Patient settled satisfactorily, except for occasional tremors in face and arms 
which were contrCIed with small doses of pentobarbital intramuscularly. James tube (:hanged 
to a right-angled Oxford tube (only large-size tube available at the time). Patient seemed 
�9 to be very well. 

O+G days. Uneventfi~l. Patient in excellent condition. Chest X-ray showed no change. 
0+7 days. Patient still doing well. 
2:00 p.m.: Chest drainage tubes stopped working. Patient required increasing amounts 

of phenylepherine to maintain his blood pressure. 
5:00 p.m.: Left side of the chest not moving at all with ventilation. Chest X-ra.v showed 

complete collapse of the left lung. 
6:30 p.m.: Tracheo-bronchial suctioning and bronchoscopy were of ~o avail. Condition 

deteriorated very rapidly a , l ' ~a t i en t  became moribund. 
7:00 p.m. : Colour very poor. Epidural catheter taken out. Patient left on assisted respira- 

tion and fast phenylepherine drip. 
0+8 days. 1:00 a.m.: Epidural block completely wore off. Patient became restless and 

unmanageable. Meperidine in large doses produced no effect. Assisted respiration stopped 
because of continuous coughing. Patient allowed to breathe sp(mtaneousl.v through the 
circle absorber of a Boyle Anaesthetic Machine. 

6:00 a.m.: Patient much quieter. Colour, blood pressure, a~c1 pulse markedly improved. 
Left hemithorax moving well 

8:45 a.m.: Mechanically assisted respiration started. Patient conscious and co-operative. 
Colour excellent and chest X-ray showed re-expansion of the left lung. 

12:00 noon: Phenylepherine drip stopped. Blood pressure well maintained. 
0+9 days. Condition continued to improve. All chest tubes taken out. 
0+10 days. Excellent condition. Surgical emphysema completely disappeared. Venous 

blood sample showed pH 7.48, pCO_~ 36 ram. IIg, oxygen saturation 70 per cent. 
0 + l i  days. Improving. Patient showing dependence on mechanical respirator. 
0+12 days. Patient taken off respirator for two hours. Walked around for 15 minutes. 
0+15 days. Off respirator for 3 hours 30 minutes. Arterial blo~x:l sample taken at the end 

of period of spontaneous ventilation showed a t)CO2 of 58. 
0 +1/~ days. Off respirator for 6 hours. 
0+15 days. Off respirator for 8 hours. 
0+1G days. ()ff respirator for 12 hours. No change during the next t~vo dav~. 
O+lP days. Patient put on the respirator for I hour in 24 hours. 
0 +~0 days. Patient breathing spontaneously entire 24 hours of tile day. Patient dis- 

charged from the recover= room on the 14th of November (i.e., 0 + 2 5  days). Lracheostomy 
tube still in place. 

Tracheostomy hole completely closed on 14th of December, 1961 (0+55 days). Patient 
discharged on the 16th of December, 1961 (0+57 days). 

DISCUSSION 

T h e  sugges ted  lithe of m a n a g e n l e n t  is m a i n l y  as fol lows:  (A) ensu re  a good 
a i rway ,  t r a c h e o s t o m y ;  (B) ensure  a d e q u a t e  ven t i l a t i on  b y :  (1) mechan ica l  
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assistance of the pat ient ' s  respirat ions using a sensitive vent i la tor ,  (I I)~relief of 
pain with cont immus epidural  analgesia. 

A. PATENCY OF THE AIRWAY 

TRACHEOSTOMY 

There  is no doub t  tha t  a well-executed t racheos tomy provides the best a i rway  
for a pa t ient  who is suffering from severe respiratory insufficiency, par t icular ly  
if a mechanical  respirator  is to be used. The  advantages  of t r acheos tomy are: 

1. [?ree and unobst ructed  a i rway at  all times. 
2. Reduction of the dead space by about  70 ml. in the average a d u l t :  
3. Ease of assisting the pat ient ' s  respirations by connect ing him to a mechanical  

assistor. 
-t. Far bet ter  access to the t racheo-bronchial  tree for performing adequa te  

toilet. 
I-[owever, it is verb' impor tan t  to realize tha t  t racheos tomy has many  disad- 

vantages,  restrictions, and complications.  These may,  indeed, lead . to  the dea th  
of the pa t ien t  if the medical and nursing personnel a t tending  him are unaware  
of them. They  will be discussed here in some detai l :  

1. Site q( the tracheotomy. Tracheotomies  should be made as high as possible 
but not higher than the second ring. M a n y  surgeons are unaware  of the fact tha t  
at t ract leotomy made for the purpose of inserting a cuffed tube to faeiliate the 
mechanical assistarlce of the pat ient ' s  respirations is not  the same as a tracheo- 
t o m \  made just  to ensure st (:lear airway,  using the ord inary  non-cuffed metal  
tube. A low t racheotomx always carries the risk of the t r acheos tomy tube 
entering one bronchus.  "l:his would probably not lead to any serious results when 
a 1ran-cuffed metal tube is used, as it allows air to pass around it. \u  a cuffed 
tube is used, however,  the space around the tube is sealed off. This leads-to the 
venti lat ion of onlb" one lung, often with serious consequences.  It is most  f rus t ra t ing  
to realize too late tha t  an average-size tube cannot  be used because it is too long, 
and tha t  a smaller tube snaps out  of the t r acheo tomy because it is not  long 
enough. 

'2. Size of the tracheotomy opening. The largest possible opening should be made  
to allow the use of a large tube.  Apar t  from the obvious advan tages  of having a 
larger a i rway with less resistance to respiration,  par t icular ly  dur ing the e•  
phase, a larger tube will fit the t rachea more snugly, thus obvia t ing the necessi ty 
of overinflat ing the rubber  cuff. if, on the other  hand,  a smaller tube is used, the 
cuff mus t  be overinflated to effectively seal off the t rachea.  This  often leads to 
burst ing of the cuff, necessitat ing the changing of the tube. This  can be very  
harassing to the nursing and medical staff and expensive for the hospital.  

3. "]'ype of cuffed tube to be used. There  are various types  of cuffed t r acheos tomy 
tubes on the market.. A gent ly  curving tube with smooth walls is preferred by 
most people. Tubes  with acute  .angles or wire spirals in their  substance are 
rather  unsat isfactory,  as they: make adequa te  suct ioning of the t rachea  and 
bronchi difficult or even impossible. A right-angled tube was used for a period 
of 24 hours in the case described in this paper with the result  t h a t  the pa t ien t  
was inadequate ly  suct ioned and developed a massive collapse of his left lung. 
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1. tIumidification of the inhaled air. Inspirelt air. under  ,mrmal  condi t ions ,  is 
ht,nfidified and cooled or wai lned  in the nose by vi r tue  of tim very rich capill,lr.v 
ne twork  in the nasal mucosa.  This  funct ion is cOn~l)letel.v abol ished when a p,~tient 
b rea thes  th rough  a t r acheos tomy  tube.  : \ pa r t  fron~ the obvious  dele ter ious  effects 
of dr.v.ess o~ the t r , tcheo-brouchial  mucosa  aud secretions,  it li:ust be e lnphas ized 
tha! gas excilimge between alveoli ;111<1 pu ln ionary  calfilhilies occur~ only when 
these gases ;ire in solut ion and it is conceivable  tha t  ex t reme  dr \  ,wss re.iv interfere 
with gas exchan.e.e it~ the luugs, t}l/l~, a d d i , g  to the seriouslle.-s ol the pa t i en t ' s  
condi t iou.  

a. Trae:heo-bronchlal toilet. This  is one of the most  impc)rlanl p rocedures  in 
t h e  c a r e  o f  the.~ pa t ients .  It is u n f o r t t l n , t t e  t h a t  ill;.tlly i m p o r t a n t  {let,lils are ofteJl 
missed by the nurs ing staff, ~v},~ tire usuidh" en t ru s t ed  with thi~ j~l~. (a) The  
int]a/ed cuff of the t r a c h e o s t o m y  tube exerts  a cons t an t  pressure ~m the l racheal  
mucosa,  leading to devi ta l iza t ion  and even sloughinlg. The  cuff should tJe deflated 
every 4 to 6 hours  tor it period of 10 to 15 minutes ,  if possible. F u r t h e r m o r e ,  
dur ing  this period,  the pa t i en t  will be able t o  u . ~  his vocal cords to commtmic , t l e  
verbally with the ntlrscs and doctors .  This  might  seem to be an unin~l)orlant 
detai l ,  bu t  one mus t  re t~-mher  tha t  it can be ver\" agonizing to the I)iitient nol 
to be able to streak. (b) ~lntellilgent use of the sucti~m ca the te r  is one of the  
a d v a n t a g e s  of having, a t r , tcheos tomy,  l 'xcessive zeal, however ,  c,tn do more  
ha rm than  good. Prolonged periods of sui: t ioning not  only sucks blood and mu cus  
from the t rachea  and bronchi ,  but  also sticks air from the ltltlgs. Th is  cau lead 
to a pha.~ of acute  hypoxia.  "I'oo f requent  suct ionin  R can cause t r a u m a  to the 
t racheal  and bronchial  mucosa  and should be avoided". "I'o avc, i~l ccmt/tminating, 
the t rachea  with acid gastr ic con ten t s ,  the suct ion tilbe usecl f,,r suc l ioning the 
t rachea  should  never  be u.~tl for suct ionin  R the tnouth .  (6) ( 'uffed tra,~hvostomv 
tubes  should be changed  at  least once every  2t  hcmr.~. It is o l teu  vet\ '  feral}ling 
to leave alone a pa t ien t  who is quiet  and vent i la t ing  well, to avoid d i s tu rb ing  
him by changing  the tube.  This  invarial)lv le,ids to its; ;tl~Pi,llinv ;wcumulgtt iou 
of dr ied-up  mucus  and blood in the lunlen of the tube,  sxhit:h i~l turn  leads to 
po()rer v,.~lil,ttion an(l i,~('re,tsed a i rway resistance. 

B. VENTII.ATION 

.~ledical iillit nursin.~ per.sonnel looking af ter  these cases so~ll colne to realize 
tha t  the mere use of it mech,tnical  ven t i l a tor  is no gluarantee thal  the lmt ien t  is 
ac tua l ly  venl i la t inR sat isfactori ly.  Pain,  brolu:htJst)asm, air or I]uid or both  in 
the pleural citvity,  medias t ina l  or s u b c u t a n e o u s  en~physema,  and an unco- 
opera t ive ,  delir ious pa t i en t  nlity all interfere and render  the mechanica l  resp i ra tor  
comple te ly  ineffective. It is our  belief that  Jr 'Continuous e;)i~lilr,,I bh~ck plus the  
use of a sensit ive mechanica l  respi ra tor  provides  the  mos t  salisfiu.t~)rv answer  
to mos t  of these problems.  

I. MECIIANICAI.I.Y ASSISTI'~I) RI.:SPIR:VI*ION 

I. Choice of mechanical ventilator. : \nv  sensi t ive :lssistor-respir'at,~r is sui table  
for this purpo,~.  We prefer  the  Bird .~[ark 7 "~ ass is tor- respira tor  for the followin.~ 
reasons:  (a) The. machine  is very  c o m p a c t  and  thus  tx:cupies a small space. 
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This can be a great advantage if the machine is to be used in a crowded Recovery 
Room or Intensive Therapy Unit. (b) It is sensitive enough to be used either as a 
patient-triggered assistor, or as a self-triggering respirator. ( c ) I t  incorporates 
an air mixing device, which supplies the patie~at with a mixture of 4;) per cent 
oxygen to 55 per cent air. (d) It incorporates a nebulizer that can be used as a 
humidifier or to deliver medication by inhalation. (e) The length of both the 
inspiratory and expiratory phases ca~J be easily adjusted to meet the patier~t'-s 
requirements. (f) It is economical. ()xygen consumption is low, particuIalrly if 
the oxygen-air mixture is used. 

2. _Pattern of ventilation. Most of these patients have a varying degree of 
bronchospasm, either as a reflex phenomenon from the trauma and the presence 
of ~cretions a~d blood in the bronchial tree, or as a pre-existing asthmatic ten- 
dency in the severely emphysematous patient. Accordingly, the machi~ae should 
be adjusted to deliver a fairly prolonged it~spiratory phase, to allow more time 
for the gases under pressure to overcome the airway resistance. It is worth 
n~entioning at this point that a combination of prolonged inspiration alld moderate 
positive pressure is far superior to a very high positive pressure and a relatively 
short inspiratory phase, in this type of case. If the patient is not triggering the 
machine, the expiratory pause must also be prolonged to allow time for the air 
to escape from the lungs; otherwise there would be grave danger of progressively 
enlarging the residual volume of the lungs, or even of rupturi~ag ata e:nphvsematous 
bulla. 

3. [nduction and termination of mechanically assisted respiration. These are 
difficult phases in the course of the management of d~ese patients. A fair number 
of patients resent or even actively resist the commencement of intermittent  
positive pressure ventilation. This often results in uneven and inadequate 
ventilatory patterns, even when the patient is under a fairly high epidural block. 
In sucti cases we find it advisable to start the ventilation manually with a bag 
attached to the tracheostomy tube until the patient settles down. Th i s  usually 
takes from 1 to 2 hours. As to the termination of mechanically assisted respiration, 
we found that the majority of our patients become extremely dependent  on the 
machine, and th'ey get panicky when forced to breathe on their own without 
mechanical assistance. These patients must be "weaned" off the respirator 
gradually and over a period of days. An arterial blood sample should be taken 
when the patient has been off the respirator for at least two hours. Fairly normal 
figures of pCO2, pH, and 0_~ saturation would indicate that the patient 's  ve~atila- 
tory power is adequate. 

4. The use of a negative phase in the respiratory cycle. Some people get the 
impression that  a negative phase during the expiratory period would help this 
painfully protracted phase. This, however, is quite wrong. A negative phase will 
only cause collapse of the small bronchioles, leading to trapping of air distally, 
and should therefore be avoided. 

5. Stabilization of a flail chest. Intermit tent  positive pressure ventilation not 
only maintains adequate ventilation of the patient but also effectively stabilizes 
a flail or "stove-in" chest. This ~vill obviate the necessity of applying external 
traction on the chest wall or of tight bandaging. 
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I I.  ('(.)NTIN('()!..;S E P I D [ ' R A L  UI , ( ) fK  

This might .~em to be it ratther drastic measure in t h e ~  c a ~ s  but we feel that  
its advantages  more  Ihztn j t ,s t i f \  its routine use. The  advan tages  of c o n t i n u o u s  

epidura[ analgesia are: 
I. Reli,{f oj pain and s~.'datzon. There  is nc~ question but tha t  this technique 

gives excellent analgesia wi thout  resort to depressant  drugs like the opiates. 
Narcotics not only depress respiration central ly  but also precipi tate  a marked 
degree of bronchospas/n in a large percentage of l he.~ patients.  : \ pa r t  from the 
analgesia, elr~idural blocks produce gener~d ~ 'dat ive  effect.< These ma.v be clue 
to the systemic ellecls of lhe absorbed local anaes thel ic  agent used r to the lack 
of afferent impulses froi,, lhe inajor part  of the body stJrface. Al ternat ive  methods  
of pain relief, suggesled by scram .~t'lr.~eons, are the injectiou of local amtesthet ic  
agelltS at the site of fracture, or posteriorly to block the intercostal  nerves, ltl 
our opillicm, however,  the.~ methods are ledious, necessitatinta frequent  injections, 
and lacking other  ~tdvautages to be found with the use of au epidural  block. 

2. Relaxatlo~z of the tlumlcic muscle's. This reduces to ;t minimuIll resistance 
of the chest wall to inJlathm, thus allmvinl~ the use of less positive pressure. 

\ ,  
In The case de~'r ibcd ii~" this l)apt'r massive surgie,tl (,:lll)hys(:qla pronH~tly 
disapl~eared once the el~idural b]o~-lc was cnl~llnellced. This is prolml~l} due to the 
lact thai it abolished the forced expiratory efforls c}f the p.ttie,ll, which illust 
have been creating a very high positive pressure in the chest,  thus forcin R air 
into the Stll)cut,tlleotJs sl);tce at the site of the thoracototnv wound.  

:~. R,:li<! of bronch,olar spa.~nl. This is one of tbe_:important advan tages  of 
epidural  analgesia in these l)atients. "['he mechanism of this relief is hard Io 
expl;tin. ()he ntav theori,ce that  it/l epidural  block, by in ter rupt ing afferertt 
stimuli, breaks the reflex arc resi~o~lsible for the increased :one of the bronchif~lar 
111U,'-R: t l [a  I u r e .  

4 . . 1  !~*lr mar~in a~ sa.i~:ty..\n epidural block wears off within 2 to :~ hours 
after the last tlo.~' h,ls bern3 given and can thus be di.~'ontinued if the pa~tie~t 
shows an\" untmvard manifestatir 

73. Requires l('ss work by the" nttr.~ing sta, g. Once the quat ; t i tv  a~id t iming of the 
xylocaine injections are adjusted it becomes fairly simple for the nurses to deal 
competen t ly  with this aspect  of the care, provided they are aware, of the com- 
plications, ~nd prr there is ;t medic;tl man available to deal with such 
complicat ions if nnd when they arise. 

I ) i sadvantages  of r epidural  analgesia are:  
1. Becau.~: of the relatively poor condition of many  oi these pa~tients aseptic 

precaut ions mm~etimes are Iloi strictly enforced while doing the epidtmtl puncture .  
It is imlmrative,  however,  that  this should no]:be so. 

'2. Posltlo~ing these pat ients  for the epidural  punc ture  is often difficult, 
par t icular ly if they are sutTering from fractured ribs. Great  a t ten t ion  should be 
paid to the pat ient ' s  vet;tilation throughout  tile procedure because of the risk 
of producing a prolonged l~eri~] of severe hypoxia ~ihilst all a t ten t iou  is d iver ted 
to the procedure of inserting the needle. 

:3. I lvpotension o~:curs in a moderate  number  of cases, par t icular ly  imme- 
diately after the adminis t ra t ion  of a ~lose M Xylocaine ~'. The  pa t ien t  must  have 
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,t .good intravenous drip rt, uuing ut all times. \Ve always prepare and have ready 
lor u se  a phenylepherine infusion and, in our experience, hypotension h a s  n e v e r  

I)cen a ,eason for abandoniug the technique. 
4 . . M a n i f e s t a t i o n s  of X.vlocaine | toxicity (• (mcasionally in the form of 

.-light twitchings of the facial muscles, aud occasionally as a rise in the bhx• 
presstm'. This is due to the rapid absorptio,l of the drug from the epidural space. 
.\ small do.~' of .~'colmrbital or pentobarbi tal  is all tha t  is required to contrcll 
the.~ manifestations. 

5. The vinyl tube can be left il: place iu the epidural space for four or five days 
before it is chgmged. Tubes left in place for longer periods are liable to deter iorate  
and break. 

(L \Vhen the epidural block is finally terminated,  some patieuts  ueco:ne restless 
us ,malgesia wears off, particularly if some pain lversists. During this period the 
imtie,lt should be well sedated, with moderate  ( lo~s of meperidine. In the case 
dc~:ribed in this Palver, however, this restlessness proved to be a blessing. The  
l),~liellt probably coughed violei~tl.v euot, g,h to expand his collupsed lung despite 
tim fact that  bronchoscopy aud vigorous suction|rig had been unsuccessful. 

] | I .  .MI."i,(:EI.I.ANEO{:S .MI.:~SI)RI-?-; 

1. C'hcst tubes. When the |);ttienl has had ei ther ;t thoracotomy or a severe 
iuj~,ry to the chest, there is boul~d t~) be scnm', degree of lmet ,mothorax and 
possibly h,mmothorax on the affected side. One or mc~re chest tubes connected 
to ;t water .~al are a necessity. Great  a t tent ion  should Im IJ,ticl to the potency 
of these tubes at all times. 

"2. Gastric tubes. Act,te gastric dilut,ttitm is a frequent coulplication of chest  
i~tjuries and thoracotoluies iu the .~.verely emphysematous  patient .  This  causes 
,harked spliuting of the diaphratgm and embarrassment  of respiration and it is 
sttrprising how improved the~', pat ieuts  look and feel after the stomach has been 
trot)tied. It: must  I)e rememl~ere(l, however, that  continuous gastric suction 
c a u s e s  water and electrolyte imbalance, which must  be corrected simultaneously.  

R l::sr !:" 

Nous rencontrons tie plus en plus des cas d'insuffisam:e respiratoir(, grave 
porteurs de pathologies douloureu.~'s du thorax ou de I 'abdomen. Ce qui caract~- 
rise tous ces cas, c 'est une venti lat ion imtd('quate. (:ela est dfi ~ la douleur, .': la 
respiration paradoxale, ;m brom:hosp,tsme et ~ des sGcrgeticms excessives. 

l.a li.~ne de conduite  que ilOtlS sugg6r~ms ccmsiste surtout :  ~ ussurer ia libt':ration 
des voit's respiratoires par uue tr,u:h~,otoluie, f vent | le t  le malade mfic.:niquement 
avec un ;issisteur-respirateur .~nsible et & soulager la douleur et le bro:~chospasme 
~i I'aide d 'une  analg~Ssie 6pidurale continue. Nous avons parl(: des avantages  et 
des limites tie ces dift'c~rents proc(,d6s et nous avons prGsent4 t,u cas qui illustre 
bien cet te ligne de conduite.  


