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This th e s is  has been compiled from oases p ersonally  

conducted by A.K. Boyle during h is  te rm  o f  o f f ic e  

as  re s id e n t a n a e s th e t is t  to  St* Jam es' H o sp ita l, 

Balham, London.



DESIDERATA

P re -o p e ra tiv e  In v e s tig a t io n s  and P rep ara tion

At S t .  Jam es’ H o sp ita l before  an an aes th e tic  o r analgesic  i s  

adm inistered to  an  indoor p a t ie n t  the  follow ing fa c to rs  a re  determined 

as accu ra te ly  a s  p o s s ib le .

I .  THE ANAESTHETIC TOLERANCE OF THE PATIENT

D eterm ination o f  th e  p a t ie n t ’s  to le ran ce  towards any form o f  an aesth esia  

or an a lg es ia  i s  based upon -  

1* G eneral C r i te r ia :

These in c lu d e ,

(1) In q u iry  in to  th e  p a s t m edical h is to ry  e sp e c ia lly  in  r e la t io n  

to  p rev ious a n ae s th es ia  o r a n a lg e s ia  and the  p a t ie n t 's  re a c tio n  

to  i t .  Abnormal s e n s i t iv i ty ,  in d iv id u a l and /or fa m ilia l  to  any 

drug o r  group o f  drugs i s  o f  sp ec ia l im portance.

(2) Complete physica l exam ination w ith  sp e c ia l reference  to  "the 

o irc u la to ry , re s p ira to ry , u rin a ry  and nervous systems.

The h e ig h t and weight o f the  p a tie n t a re  recorded.

2 . S p ec ia l C r i te r ia :

C erta in  c r i t i c a l  t e s t s  a re  now app lied  -

(1) M oot's Index » ^ 9 °  Pjeagarg  x 100 * 3) approximately
D ia s to lic  P ressure

i n  normal p a t ie n ts .

M oot's index provides an approximate index to the card iac  re se rv e . 

I f  i t  i s  below 25 o r  above 75 th e  card iac  reserv e  i s  gravely 

inadequate .



(2) B arash’s Energy Index -  (S y sto lic  + D ia s to l ic  Blood 

P ressu re) x  Pulse R ate .

The num erals o f  the thousands c o n s ti tu te  the  index whose normal 

v a lue  i s  12- 18.  , ,
w ’ V -v

B arach’s Energy Index provides an approximate of the c irc u la to ry  

re s e rv e . I f  i t  i s  below 6 o r above 24 1he c irc u la to ry  energy 

i s  g rav e ly  d e f ic ie n t .

(3) Henderson’s Breath-Holding Test

I n  t h i s  t e s t  th e  p a t ie n t ,  a f t e r  ly in g  ab so lu te ly  q u ie t fo r  fiv e  

m inu tes, tak es  a  m oderately deep b rea th  and holdB i t  fo r  as long 

as  p o s s ib le , having th e  l i p s  closed and th e  n o s t r i l s  pinched 

to g e th e r .

H enderson 's Breath-H olding T est g ives an approximate measure of 

v i t a l  o a p a c ity . The normal su b jec t should be ab le  to  hold h is  

b re a th  f o r  some 45 seconds. A period below 10 seconds im plies 

s e r io u s ly  im paired v i t a l  c ap ac ity .

(4) Read’s and T a le 's  Formula

I n d i r e c t  e s tim a tio n  o f  th e  basa l m etabolic r a te  may be made from 

R ead 's  Formula B.M.R. -  0 .683 (P.R. + 0 .9  P .P .) -  71 .5 . 

Y a le 's  Formula B.M.R.- P .R . + P .P . -  111*

Where P .R . re p re se n ts  the  pulse r a te  per minute and P .P . the  

pu lse  p re s su re .

D ire c t e s tim a tio n  i s  always employed in  thyro tox ic  p a tie n ts  

except when they a re  c r i t i c a l l y  i l l  and l ik e ly  to  be exhausted 

by the  procedure.

The b asa l m etabolic  r a t e  may no t g ive much a d d itio n a l help 

in  estim ating  the o p e ra tiv e  r i s k ,  but i t  i s  o f a ss is tan ce  in



gauging th e  approxim ate oxygen requ irem ents. This i s  a 

c o n s id e ra tio n  o f im portance where gas an ae s th es ia  i s  contem plated 

f o r  fe v e r is h  p a t ie n ts  and p a tie n ts  su ffe rin g  from th y re o to x ic o s is .

(5) E x erc ise  Tolerance T est

I n  cases o f  c a rd io -v a sc u la r  d isease  ex erc ise  to le ran ce  determ ination  

i s  e s s e n t ia l .

I t  w i l l  be r e a l is e d  -that, in  many cases, the  p a tie n t i s  so

d e sp e ra te ly  i l l  and th e  o p e ra tio n  one o f such urgency, th a t

d e ta i le d  in v e s t ig a tio n s  i n  advance a re  im possib le .

The A n aes th e tic  Tolerance i s  deduced from the  maximum of inform ation

o b ta in ab le . By co n s id e ra tio n  of such inform ation  each p a tie n t i s

c la s s if ie d  as  o f  -

Ample a n a e s th e tic  to le ra n c e .

Probably adequate an aes th e tic  to le ran ce  
o r

Inadequate  a n a e s th e tic  to le ra n ce .

H , THE ANAESTHETIC RISK OF THE PATIENT

From th e  above g en era l and sp e c ia l c r i t e r i a  and from the na tu re  o f the 

proposed o p e ra tio n , th e  a n a e s th e tic  r i s k  presented by th e  p a tie n t i s  assessed .

4 convenient c la s s i f i c a t io n  i s  th a t  suggested by the  In te rn a tio n a l A naesthesia 

Besearch S o c ie ty .

"A" R isk : Minor o p e ra tio n  upon a h ea lth y  su b je c t, i . e .  a sub jec t in  

whom a l l  th e  above c r i t e r i a  a re  e n tire ly  s a t is fa c to ry .

"B" R isk : Major o p e ra tio n  upon a  h ea lth y  su b jec t, o r  -

An o p e ra tio n  not dangerous to  l i f e  upon an unhealthy su b jec t, 

i . e .  a  su b je c t i n  whom impaired an aes th e tic  to le ran ce  i s  

in d ic a ted  by the  above c r i t e r i a .



"Cn R isk : S erio u s o p e ra tio n  upon a  p a tie n t p resen ting  some grave 

p a th o lo g ic a l co n d itio n .

"Drt R isk : A p a tie n t  in  u rg e n t danger o f  death  from su rg ic a l d isease  

o r  from  some com plication .

I I I .  THE SAFEST and most SUITABLE ANAESTHETIC o r ANAIGESIC AGENT and TECHNIQUE 

The choice  o f  th e  agen t and technique involves a balancing o f four

fac to rs  -

The A n aes th e tic  T olerance and R isk p resented  by the  p a t ie n t .

The T o x ic ity  of the  A gent.

The convenience o f the surgeon.

The physica l re a c tio n s  of th e  p a t ie n t .

I t  i s  in fluenced  by c e r ta in  p a th o lo g ica l f a c to r s ,  fo r  example, shock and 

haemorrhage, grave s e p s is ,  k e to s is ,  d ise a se s  of the various system s, by 

regional fa c to rs  such as  c ra n ia l  su rg e iy , rh in o -la ry n g o lo g ica l surgexy, th o rac ic  

surgery, e t  c e te ra , and by th e  extrem es o f  age.

P ossib le  r i s k  o f  f i r e  and explosion i s  an im portant co n sid era tio n  in  

the s e le c tio n  of the  agen t and techn ique.

IV. THE NECESSARY TRELDfllNAKY PREPARATION OF THE PATIENT

The p re lim inary  p re p a ra tio n  of the  p a tie n t -  hyg ien ic , psychic and 

medical -  w i l l  depend upon th e  c o a li tio n s  and circum stances presen t in  the 

p a rtic u la r  c a se . The o b je c t of th e  m edical treatm ent o f the p a tie n t about 

to undergo an o p e ra tio n  i s  to  re s to re  as completely and as ra p id ly  as 

possible h is  reso u rces  and to  provide him w ith any necessary o r d esirab le  

prelim inary m ed ication . The p re -a n a e s th e tic  amnesic, hypnotic o r n a rco tic  

drug, and the  dose to  be employed, are determined from a considera tion  of 

the age, sex , body w eigh t, h a b its  o f l i f e  and s ta te  of h e a lth  of the 

Patien t and of th e  advantages and disadvantages, in d ica tio n s  and con tra-



in d ic a tio n s , dangers and methods o f a d m in is tra tio n  of the  drug,

V. THE EOSSIBLE ACCIDENTS o f  th e  proposed ANAESTHESIA o r ANAIGESIA 

The p rophy lax is  o f com plications during an aes th es ia  o r  an a lg esia  

demands a  knowledge o f  t h e i r  p o ssib le  occurrence and o f the  preventive 

measures to  be a p p lie d , the prompt and e f f ic ie n t  treatm ent o f them 

adequate s k i l l  and f a c i l i t i e s .

A ll m echanical apparatus i s  te s te d  p e rso n a lly  by the  a n a e s th e tis t  

before u se ,

i
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OBSERVATIONS d u r in g  OPERATION

At in te rv a ls  o f  f iv e  m inutes throughout an aes th es ia  readings o f -  

The pu lse  r a te  and c h a ra c te r .

The r a t e  and c h a ra c te r  o f r e s p ir a t io n .

The s y s to l ic  and d ia s to l ic  blood p ressu res  -  

are recorded . The p a t i e n t ’s co lour i s  c o n s ta n tly  observed.

Accurate c h a r tin g  p lace s  th e  a n a e s th e t is t  in  a p o s itio n  to  assess  the 

degree of o p e ra tiv e  shock a t  any s tag e  o f  the  o p e ra tio n , to  inform the 

surgeon, i f  re q u e s te d , w hether fu r th e r  s u rg ic a l  procedures a re  o r  a re  not 

perm issible, to  suggest speedy com pletion o f the  o p era tio n , i f  changes in

the p a t ie n t 's  co n d itio n  w arrant i t  and to  d ire c t  the immediate in s t i tu t io n

of such r e s to ra t iv e  measures as  a re  necessary  to  combat profound shock*

I n  oases opera ted  upon under lo c a l  o r  sp in a l an a lg esia  w ithout 

adjuvant in h a la tio n  a n ae s th e s ia , however, a  q u ie t comfortable p a tie n t i s  

disturbed by frequen t blood p ressu re  read in g s. S u ff ic ie n t inform ation can 

usually be ob tained  by ob serv atio n s  of h is  colour and o f the c h a ra c te r is t ic s  

of h is  p i ls e  and r e s p ir a t io n .

Progress n o te s  and conments a re  made.

I n  th e  case o f gas a n ae s th e s ia , oxygen percentage and d e ta i ls  of

rebreathing a re  s im ila r ly  recorded .

The t o t a l  q u a n tity  o f  the  agent o r  agents used and the  dura tion  of 

the anaesthesia  o r  a n a lg e s ia  a re  ch arted .



IQ ST-OPERATIVE MANAG0IENT

Competent care  o f  th e  p a t ie n t  a f t e r  o p era tio n  i s  o f th e  g re a te s t 

importance. S u ita b le  p ro p h y lac tic  measures w i l l  a v e r t many o f the 

complications o f a n a e s th e s ia  and an a lg e s ia ; proper trea tm en t s ta r te d  

early i s  extrem ely e f f e c t iv e .  I t  i s  e s s e n t ia l  th a t  the  a n a e s th e tis t  

be cognisant o f  a l l  th e  se r io u s  sequelae which may occur and th a t  he be 

thoroughly conversant w ith  th e  p reven tive  and cu ra tiv e  th e ra p ie s  to 

be app lied .

The immediate p o s t-o p e ra tiv e  trea tm en t o f the p a tie n t su ffe rin g  from 

such d isease  as  d ia b e te s  m e l l i tu s  »nd th e  re s u s c i ta t io n  of "the newly-born 

child , not in fre q u e n tly  f a l l i n g  to  the l o t  o f the a n a e s th e tis t ,  demand the 

req u is ite  knowledge and s k i l l .



ANAESTHETIC RECORDS

A complete reco rd  i s  kept of the  p re -o p e ra tiv e  in v e s tig a tio n s  and 

preparation  c a r r ie d  o u t ,  o f th e  ob serv atio n s  made and re s to ra t iv e  

measures employed during o p e ra tio n , and of the  d e ta i l s  o f p o st-o p era tiv e  

management in  every  c a se . I t  fu rn ish e s  d a ta  o f  g rea t value should the 

p a tie n t re q u ire  subsequent a n ae s th e s ia  o r  an a lg e s ia , and provides m a te ria l 

fo r  s t a t i s t i c a l  purposes and re sea rch .
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ANALYSIS o f  INDIVIDUAL FATALITIES

Every a n a e s th e tic  and a n a lg e s ic  f a t a l i t y  i s  su b jec te d  to  in q u iry  

by an a p p ro p ria te  consnittee o f th e  m edical s t a f f .  The le s so n s  le a r n t  

a re  c i r c u la te d  among a l l  concerned.

Autopsy f in d in g s  a re  s e t  down in  d e t a i l .



During th e  p e rio d  from  January  1 s t ,  1938, to  February 4 th , 1939, 

tW Bnty-six cases of meta-pneumonic empyaema were op era ted  upon a t  

S t .  Jam es' H o sp ita l .

The types o f  o p e ra tio n  perform ed were th e  fo llo w in g :

Type o f O p era tio n  Number

I n te r c o s ta l  d ra in a g e . 7

P a r t i a l  re s e c t io n  o f r i b .  16

I n te r c o s ta l  d ra inage  w ith  subsequent p a r t i a l
r e s e c t io n  o f r i b  3

The a n a e s th e tic  r i s k s  were c l a s s i f i e d  aB:

"B" R isk  f o r  in te r c o s ta l  d ra in ag e ,

"Cn R isk  f o r  p a r t i a l  re s e c t io n  of r i b .

The methods o f a n a e s th e s ia  and a n a lg e s ia  employed were as  fo llow s

Method o f  A naesthesia  o r  A nalgesia  Number

Local a n a lg e s ia  16

In h a la tio n  a n ae s th e s ia  6

In travenous a n a e s th e s ia  2

Combination of in trav en o u s  w ith  in h a la t io n  a n ae s th e s ia  2

M o rta lity :

One o f th e  p a t ie n ts  has d ie d . The o th e rs  have e n t i r e ly  h ea led . 

The m o r ta l i ty ,  th e r e f o r e ,  has been 3.84%.
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Commentary on th e  Methods o f  A naesth esia  and A n a lg esia  employed.

LOCAL ANALGESIA:

A lthough a  method o f  co n sid e rab le  immediate s a f e ty ,  and one 

p ra c tic a b le  by the  surgeon h im se lf , lo c a l  a n a lg e s ia  was u n s a t is fa c to ry  in  

c h ild re n  on account o f  t h e i r  r e s t le s s n e s s ,  non -cooperation  and p sy ch ica l 

i n s t a b i l i t y .  Subsequent in fe c t io n  o f th e  ch est w a ll ,  always l i a b l e  to  

occur a f t e r  p re lim in a ry  p a racen teses  and p a r t ic u la r ly  l i a b le  to  com plicate 

i n f i l t r a t i o n  a n a lg e s ia , was a  most s e r io u s  o b je c tio n  in  bo th  c h ild re n  and 

a d u l ts .

When an experienced a n a e s th e t i s t  was a v a ila b le  g en era l a n ae s th e s ia  

was p re fe ra b le  to  lo c a l  a n a lg e s ia .

INHALATION ANAESTHESIA:

For in te r c o s t a l  thoracotom y and p a r t i a l  re s e c tio n  o f r i b  in  a l l  

p a tie n ts  in h a la t io n  a n a e s th e s ia  w ith  Cyclopropane-oxygen, c lo sed  c i r c u i t  

technique w ith  t o t a l  re b re a th in g  and carbon d iox ide  ab so rp tio n , was th e  

most d e s ira b le  method. A d m in is tra tio n  by means o f a fa c e -p ie c e  and 

re te n tio n -h a m e ss  was a l l  th a t  was n ecessa ry . Very q u ie t r e s p i r a t io n  w ith 

f u l l  oxygenation was a ffo rd e d ; blood p re ssu re  was s l ig h t ly  r a is e d .  With 

a slow r a te  of flow o f  Cyclopropane a d m in is tra tio n  during  in d u c tio n  -  

300 to  33) c . c .  per m inute -  no untoward s ig n s  such a s  r e s p ira to ry  a r r e s t  o r 

toxic e f f e c t s  on c a rd ia c  m usculature  were observed . In c reased  c a p i l la r y  

oozing ceased w ith  th e  te rm in a tio n  of a n a e s th e s ia ; oocurring  a s  i t  d id  from a 

sn a il wound and f o r  a  sh o r t p eriod  i t  was of no moment. A hypodermic 

in je c tio n  of a tro p in e  i n  th e  c h ild  and o f Omnopon and a tro p in e  o r hyoscine in  

the  a d u lts  was g iven  p re -o p e ra tiv e ly . In h a la tio n  n itro u s  oxide-oxygen w ith 

minimal d i-v in y l  e th e r  was a  good s u b s t i tu te  f o r  Cyclopropane-oxygen.

D i-vinyl e th e r ,  devoid o f th e  to x ic  e f f e c t  o f chloroform  and th e  r e s p ira to ry  

i r r i t a n t  e f f e c t  o f  d i - e th y l  e th e r ,  added in  minimal q u a n t i t ie s  to  the  n itro u s



oxide-oxygen made i t  p o ss ib le  to  m a in ta in  adequate oxygenation and 

s a t i s f a c to r y  a n a e s th e s ia  a t  th e  same tim e in  p a t ie n ts  w ith  oxygen 

requ irem ents g re a te r  than  norm al. A c losed  c i r c u i t  was p re fe rre d  to  

the  method o f p a r t i a l  re b re a th in g . P re lim inary  prem edication  w ith  a tro p in e  

was necessary  to  o b v ia te  th e  ex cessiv e  s a l iv a t io n  consequent upon d i-v in y l 

e th e r  a d m in is tra tio n .

INTRAVENOUS ANAESTHESIA:

In trav en o u s a n a e s th e s ia  w ith  p e n to th a l sodium, 5 p e r cent aqueous 

so lu tio n , was used in  th e  two a d u lt cases fo r  in te r c o s ta l  d ra inage  and 

subsequent p a r t i a l  re s e c t io n  of r i b .  Both th e se  p a t ie n ts  expressed a  d is l ik e  

o f "g a s" . P e n to th a l sodium was chosen in  p re fe ren ce  to  evipan sodium, the 

o th e r b a rb itu ra te  in  common use  fo r  in travenous a n a e s th e s ia , f o r  th e  fo llow ing  

reasons: th e  r a th e r  smoother in d u c tio n  o f a n a e s th e s ia  and the  more rap id

recovery . The technique used was th e  s in g le -d o se  method, th e  r a t e  of 

intravenous in je c t io n  no t exceeding 1 c .c .  i n  33 seconds. A tropine was 

adm inistered hypoderm ically  th re e -q u a r te r s  o f an hour p rev io u s ly ; the  

s a liv a tio n  no t in fre q u e n tly  encountered i n  in trav en o u s p e n to th a l a n ae s th e s ia  

was th u s  avo ided .

The e n d - re s u l ts  were v e ry  g r a t i f y in g .

COMBINATION o f INTRAVENOUS w ith  INHALATION ANAESTHESIA:

In d u c tio n  o f a n a e s th e s ia  wi th  in travenous p e n to th a l sodium and subsequent 

maintenance w ith  in h a la t io n  n itro u s  oxide-oxygen proved v e ry  s a t i s f a c to ry  

fo r p a r t i a l  re s e c t io n  o f r i b  in  two c a se s , both a d u l ts ,  A smooth ra p id  

induction was o b ta in e d , and th e  need fo r  suboxygenation in  m ain ta in ing  

anaesthesia  w ith  n i tro u s  oxide-oxygen o b v ia ted .



In travenous a n a e s th e s ia  was no t a  method o f choice f o r  c h ild re n .

For a d u lts  w ith  a  d is l ik e  of gas a n a e s th e s ia , however, in trav en o u s p en to th a l 

sodium was a  good technique f o r  in te r c o s t a l  d ra in ag e  and f o r  subsequent 

p a r t i a l  r e s e c t io n  o f  r i b ,  th e  com bination o f  in trav en o u s p e n to th a l and 

in h a la t io n  n itro u s  oxide-oxygen a  v a lu ab le  technique fo r  prim ary p a r t i a l  

r i b  r e s e c t io n .  The l a t t e r  might a lso  be used as  an a l te r n a t iv e  to  

in h a la t io n  n i tro u s  oxide-oxygen -  minimal d i-v in y l  e th e r  when cyclopropane 

was not a v a ila b le  f o r  r i b  r e s e c t io n  in  a l l  a d u l ts .

I n  th e se  cases  th e  agen ts  used  fo r  genera l a n ae s th e s ia  were those 

which have been shown to  cause no damage to  the  lu n g s , to  be a sso c ia te d  

w ith ra p id  recovery  and to  have th e  minimum e f fe c t  on m etabolic  p ro c e sses . 

They provided q u ie t a n ae s th e s ia  w ithout m a te r ia l ly  in te r f e r in g  w ith  the 

cough r e f l e x .  P o s i t iv e  p re ssu re  was, o f course , unnecessary .

I n  th e  on ly  f a t a l  c a se , a  fem ale c h ild  aged 4 y e a r s , death  occurred 

fo u rteen  days a f t e r  in te r c o s t a l  d ra inage  f o r  r ig h t  s id ed  empyaema. 

P a ra c e n te s is  p e r ic a r d i i  f o r  pyo-pericardium  had been performed two days 

before d ea th .
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Com plications o f  P ep tic  U lcer



A cute g a s t r i c  u lc e r s  u s u a lly  h e a l r a p id ly  when a p p ro p ria te  m edical 

trea tm en t i s  c a r r ie d  o u t .  O ccas io n a lly , how ever,. they p e rfo ra te  

n e c e s s i ta t in g  o p e ra tio n .

The trea tm en t o f  chron ic  u lc e r s ,  g a s tr ic  o r duodenal, in  the  f i r s t  

in s ta n c e  should  be m ed ica l. The in d ic a t io n s  fo r  s u rg ic a l  in te rv e n tio n  

may be summarised a s  fo llow s :

P e r fo ra t io n . P e r ig a s t r ic  ab scess . O rganic p y lo r is  s te n o s is  

o r  h o u r-g la s s  c o n s t r ic t io n  which impedes stomach em ptying.

S u sp ic io n  o f carcinom a. I n t r a c ta b le  g a s t r ic  haemorrhage from 

th e  e ro s io n  of a  s c le r o t i c  a r te r y  in  the  f lo o r  o f an u lc e r .

R epeated haem orrhages. Frequent re la p se s  a f t e r  e f f ic ie n t  m edical 

tre a tm e n t. Large p e n e tra tin g  u lc e r ,  demonstrable ra d io lo g ic a l ly .

For the  upper abdominal o p e ra tio n s  re q u ire d  fo r  th e se  com plications 

the  a n ae s th e s ia  o r  a n a lg e s ia  anployed should a ffo rd  the b e s t  p o ss ib le  

o p era ting  co n d itio n s  and freedom  from r e s p i r a to r y  seq u e lae . The agen ts 

used should be a s  non-tox ic  and th e  methods adopted a s  sa fe  as  p o s s ib le .

A ttem pts a t  r a is in g  the  a n a e s th e tic  to le ra n ce  o f th e  p a t ie n ts  in  advance 

of any su rg ic a l  procedures a re  most d e s ir a b le .

Combinations o f  a n a e s th e tic s  and a n a lg e s ic s  a re  most s a t i s f a c to r y  fo r  

g a s tr ic  su rg e ry . A s fr iil tiA u a c s th e tis t i s  e s s e n t ia l .

The com bination of sp in a l a n a lg e s ia  w ith  in h a la t io n  a n ae s th e s ia , 

using p e rc a in e .1 :1330 , hypobaric  so lu tio n  and n itro u s  oxide-oxygen w ith  

minimal d i-v in y l  e th e r i s  id e a l .  S p in a l b lo ck  up to  T .3  o r T .4  provides 

p e rfec t o p e ra tin g  co n d itio n s  -  ab so lu te  m uscular re la x a t io n ,  minimal 

abdominal r e s p ir a to ry  movement and  c o n tra c te d  in te s t in e s  -  even in  the most 

muscular s u b je c ts .  I t  a f fo rd s  a lso  p ro te c tio n  from " re f le x "  shock, a  most 

im portant c o n s id e ra tio n  i n  lo n g , d i f f i c u l t  and shock-producing gastrectom ies*



The p a t ie n ts  a re  g iven  an adequate dose o f  omnopon-hyoscine subcutaneously  

th re e -q u a r te r s  o f an hour b efo re  going to  th e  o p e ra tin g  th e a t re  and a re  

l e f t  u n d is tu rb ed  in  a  q u ie t  room. A m odified  F o w le r 's  p o s i t io n  i s  

d e s ira b le  du ring  t h i s  period  in  p e r fo ra t io n  c a se s . P o s t-o p e ra tiv e  

apprehension i s  thus a l la y e d . The g en e ra l c o n d itio n  o f p a t ie n ts  w ith  

p e rfo ra te d  u lc e r s  i s  much improved. As a  p ro p h y la c tic  a g a in s t the 

c ir c u la to ry  dep ress io n  a sso c ia te d  w ith  h igh-b lock  sp in a l a n a lg e s ia , one 

g ra in  o f ephedrine i3  ad m in is tered  in tram u scu la r ly  a t  the  com pletion of 

the  subarachnoid in je c t io n  o f p e rea in e  s o lu t io n . To avoid psychic s t r a in  

and the  "v ag o -trac tio n -n au sea"  r e f le x  (nausea re s u l t in g  from  t r a c t io n  on 

the stomach) during  o p e ra tio n  consciousness i s  abo lished  w ith  n itro u s  

oxide-oxygen. Very sm all q u a n t i t ie s  o f v in esth en e  a re  added to  perm it a 

high percen tage  o f  oxygen w ith  th e  n itro u s  oxide and to  ensure s teady  

maintenance over a  co n sid e rab le  p e rio d , i f  n e ce ssa ry . The p a r t i a l  

reb rea th in g  employed guards ag a in s t profound re s p ira to ry  dep ress io n  and 

m aintains blood p re s su re .

When s p in a l a n a lg e s ia  i s  e o n tra - in d ic a te d , a v e r t in  b a sa l n a rc o s is  

combined w ith  en d o trach ea l in h a la tio n  n itro u s  oxide-oxygen, c lo sed  c i r c u i t  

technique, d i - e th y l  e th e r  a s  an ad juvant and abdominal f i e l d  b lock  w ith  

one-half percen t novocaine s o lu t io n  c a r r ie d  ou t by th e  surgeon when the  

p a tien t i s  under th e  g en e ra l a n ae s th e s ia  i s  most s u i ta b le  f o r  leng thy  

op era tio n s. The t o t a l  e f f e c t s  o f th e se  v a rio u s  agen ts  in  sim ultaneous 

ex h ib itio n  produce adequate depth w ithou t i t  being necessary  to  use any 

one o f  th an  i n  such q u a n ti ty  o r c o n cen tra tio n  th a t  haim ful e f f e c ts  may 

r e s u l t .  With t h i s  technique th e  en d o trach ea l ro u te  fo r  th e  a d m in is tra tio n  

of the in h a la t io n  a n a e s th e tic s  i s  a l l  im p o rtan t. I t  a ssu re s  patency o f the 

airways th roughou t; p a r t i a l  r e s p ira to ry  o b s tru c tio n  w ith laboured b rea th in g ,



so common in  l i g h t  a n a e s th e s ia  w ith  n itro u s  o x id e -o x y g en -d i-e th y l e th e r  

when a pow erful upper abdominal i3  s tim u la ted  cannot occu r. The 

a n a e s th e s ia  i s  under d e f in i te  c o n tro l a t  a l l  tim es. The advantages o f 

the  c lo sed  c i r c u i t  p r in c ip le  a re  economy of use of a g en ts , very  q u ie t 

r e s p i r a t io n  w ith  minimal abdominal movement, co n serv a tio n  o f body h e a t  and 

m o is tu re , and p rev en tio n  of mucous su rfa ce  d e s s ic a t io n . I n  p a t ie n ts  w ith 

p e rfo ra tio n s  which may re q u ire  more th a n  mere su tu r in g  t h i s  method i s  

extrem ely s a t i s f a c to r y ,  omnopon-hyoscine hypnosis being s u b s ti tu te d  

fo r  a v e r t in  b a sa l n a rc o s is .

For bad r i s k  s u b je c ts  in  whom th e  s h o r te s t  procedures on ly  are 

proposed -  sim ple su tu r in g  o f a  p e r fo ra t io n , ra p id  gastro -je junostom y  -  

in h a la tio n  a n a e s th e s ia  w ith  cyclopropane-oxygen, c lo sed  c i r c u i t ,  combined 

w ith lo c a l  a n a lg e s ia  i s  th e  most v a lu ab le  method. I t  g iv es  good su rg ic a l 

aceess and th u s  enab les th e  surgeon to  perform  h is  o p e ra tio n  e f f ic ie n t ly  

and e x p e d itio u s ly . F ie ld  block o f th e  abdominal w a ll by prov id ing  a  

lo c a l m uscular r e la x a t io n  avoids any need fo r  "pushing" th e  cyclopropane 

anaesthesia  and so o b v ia te s  th e  r i s k s  o f r e s p ira to ry  a r r e s t  and to x ic  e f fe c ts  

on the  h e a r t  m uscle. In c reased  c a p i l la r y  oozing i s  o f  l i t t l e  moment when 

i t  occurs on ly  over a sh o r t p e rio d .

L igh t p rem edication  w ith  onmopon, o n e - th ird  of a  g ra in , and a tro p in e , 

one-hundredth of a g ra in  g iven  hypoderm ically  th re e -q u a r te rs  of an hour 

before o p e ra tio n , i s  n ecessa ry .

The w e ll marked re d u c tio n  in  m o r ta li ty  from g a s tr ic  o p e ra tio n s , 

revealed by a  study of th e  s t a t i s t i c s  fo r  the  l a s t  th re e  y e a rs , i s  

consisten t w ith  the  op in ion  formed, from c l in ic a l  observation-, o f the 

value of th e  com binations of a n a e s th e tic s  and a n a lg e s ic s  desc rib ed .



A n aes th e sia  and A n a lg esia  f o r  th e  S u rg ic a l ComTaicationa 

o f D iabetes  M e ll l tm



At S t .  Jam es’ H o sp ita l ,  from November 1937 to  F ebruary  1939, 

tw enty-one p a t ie n ts  s u ffe r in g  from d ia b e te s  m e ll i tu s  were o p era ted  upon 

fo r  some com plication  o f th e  d ia b e tic  s t a t e .

The fo llow ing  i s  a  convenient c l a s s i f i c a t io n  of the com plications 

encountered and the  o p e ra tio n s  perform ed.

Number o f Cases 

*. 5

5 

4

Gangrene o f le g  

Carbuncle 

Abscess 

C a ta rac t 

G a ll s tones

, .  Amputation 

. .  E x c is io n

, .  I n c is io n  and drainage 

. .  E x tra c tio n •  •  •  •

• • Cholecystectomy •  •

4

3

There were no d e a th s .
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The Management of the  D ia b e tic  S u rg ica l Cases -presented.

Each p a tie n t  was an in d iv id u a l problem . A g en e ra l o u tl in e  o n ly , can 

be g iven  o f th e  p re lim in a ry  p re p a ra tio n  and p o s t-o p e ra tiv e  trea tm en t adopted .

I n  th e  cases of gangrene and in fe c t io n s  (carbuncle  and abscess) reco rd ed , 

th e  p a t ie n ts  were known d ia b e t ic s  whose d isea se  had p rev io u sly  been 

c o n tro lle d  by d ie t  and in s u l in .  The development o f gangrene and the 

occurrence o f  in f e c t io n  d is tu rb e d  th e  balance -  the  c l in ic a l  f e a tu re s  of 

t h i r s t  and p o ly u ria  and th e  chemical s ig n s  o f hyperglycaem ia, g ly co su ria  

and k e to n u ria  shown by th e  p a t ie n ts  in d ic a te s  c le a r ly  th a t  the d ia b e te s  

was o u t o f  c o n tro l .  Time was a v a ila b le  fo r  the p re -o p e ra tiv e  

re -e s tab lish m e n t o f  c o n tro l and f o r  th e  adoption  o f a sim ple and e a s ily  

a ss im ilab le  d ie t  o f adequate c a lo r ic  v a lue  and w ith  a  carbohydrate con ten t 

of a t  l e a s t  3D0 grammes. I n s u l in  was g iven  a t  freq u en t in te r v a ls  (every 

four hours) in  s u f f ic ie n t  dosage to  com pletely a b o lish  k e to n u ria  and to  

reduce hyperglycaem ia and g ly co su ria  to  a minimum. As a  p ro p h y lac tic  

ag ain st o p e ra tio n  and p o s t-o p e ra tiv e  dehydra tion  abundant f lu id s  were 

adm in istered .

A ll  o p e ra tio n s  were performed a t  o r about midday. B reak fas t and 

in su lin  on th e  morning o f  o p e ra tio n  were o m itted . G lucose, grammes 3) by 

mouth, preceded by in s u l in  u n i ts  25 subcutaneously given twenty m inutes 

e a r l ie r ,  was adm in istered  th re e  hours before  a n a e s th e s ia . P o s t-o p e ra tiv e ly , 

during the  rem ainder o f th e  day of o p e ra tio n , th e  p a t ie n ts  were given m ilk ,

6 ounces every two hours -  fo u r fe e d s . Two drachms of g lucose were added 

to the second and fo u r th  m ilk  fe e d s , and in s u l in  was in je c te d  tw enty m inutes 

before them. The u r in e  was te s te d  every two hours and, k e to n u ria  being 

absent, th e  dose of in s u l in  preceding the  m ilk-g lucose feeds determ ined



as  fo llo w s :

Red,______Orange_______Yellow______Y ellow -green
20 15 ID 5

th e  num erator re p re se n tin g  th e  r e s u l t s  o f th e  B enedict t e s t s  and the

denom inator th e  dosage o f in s u l in .

I t  was p o ss ib le  th e  next morning to  re tu rn  to  th e  same d e ta i l s  o f  management 

as  befo re  o p e ra tio n . Abatement o f the  need f o r  in s u l in ,  synchronous w ith  

recovery , was dem onstrated by rep ea ted  chemical exam inations o f the  blood 

and u r in e .

Recovery com plete, f i n a l  ad justm ents o f d ie t  and in s u l in  were made, and 

the  p a t ie n ts  observed fo r  seven days before  d ischarge  to  the outdoor 

d ia b e tic  c l i n i c .

In  th e  d ia b e t ic  p a t ie n ts  undergoing c a ta ra c t  e x tra c t io n s , performed 

under lo c a l  a n a lg e s ia , p re -o p e ra tio n  s t a b i l i s a t i o n  of d i e t  and in s u l in  was 

undertaken and an adequate f lu id  in tak e  a ssu re d . Midday was the  tim e of 

o p era tio n  in  th e se  c a se s , and on the morning of o p e ra tio n , b re a k fa s t being 

w ithheld , the u su a l dose o f  in s u l in  p lus 10 u n i ts  more was g iven  succeeded in  

twenty m inutes by g lu co se , grammes 2 f o r  each u n i t  o f in iau lin , per o s , th re e  

hours b efo re  a n a lg e s ia . A f te r  o p e ra tio n  a l te r n a te  m ilk  and mi l k-g lu co se  feeds 

a t  tw o-hourly  in te r v a ls  and in s u l in ,  dosage ( in  the  absence of k e to n u ria ) 

according to  th e  co lour scheme, b efo re  th e  two m ilk-g lucose fe e d s , were given 

during th e  r e s t  o f the  day of o p e ra tio n . The p a t ie n ts  were ab le  to  resume 

th e ir  p re -o p e ra tiv e ly  s ta b i l i s e d  d ie t  and in s u l in  the  next morning.

Routine u r in e  exam inations Rnd blood sugar e stim atio n s  were continued 

throughout the  period  o f indoor trea tm en t and su p erv isio n  m aintained a t  

the outdoor c l in ic  f o r  d ia b e te s .

The d ia b e t ic s  whose d isea se  was com plicated by g a l l  s tones were prepared 

for cholecystectom y by th e  p ro v is io n  of a  generous d ie t  in  s o f t  and sim ple



form, adequate in s u l in  and abundant f lu i d s .  The o p e ra tio n  having been 

• f ix e d ’ f o r  noon on a  p a r t i c u la r  day, g lucose by mouth grammes 53, preceded 

by in s u l in  subcutaneously  u n i t s  25, was adm in istered  a t  9 a.m . on th e  day 

o f o p e ra tio n , th e  u su a l b re a k fa s t and in s u l in  being o m itted .

W ith th e  ex cep tio n  o f  one case th e  p o s t-o p e ra tiv e  management was 

as  fo llo w s: During th e  rem ainder of th e  day o f o p e ra tio n  a l te r n a te  m ilk

and m ilk -g lu co se  feeds and in s u l in  b efo re  the m ilk -g lucose  feeds in  

accordance w ith  the r e s u l t s  of the B enedict t e s t s  were g iv en . Next 

morning th e  d ie t  which would be g iven  to  s im ila r  n o n -d iab e tie  p a t ie n ts  was 

begun. U n ti l  such  time a s  th e  p a t ie n ts  were ab le  to tak e  t h e i r  

p re -o p e ra tio n  le v e l  of carbohydrate by mouth any d efic ien cy  below t h i s  

t o t a l  amount was made good as  g lucose. In s u lin  was p re sc rib ed  in  

s u f f ic ie n t  dosage to  allow  of the u t i l i s a t i o n  of the  p o s t-o p e ra tiv e  d ie t  

and adjuvant g lu co se . T h e re a fte r  a  g radual resum ption o f  the  p a t ie n t s ’ 

customary d ia b e t ic  d ie t s  was made and the in s u l in  requirem ents m odified 

accord ing ly . C ontro l and t r a n s i t io n  were e f fe c te d  throughout by re g u la r  

exam inations o f  th e  u rin e  and e stim atio n s  o f th e  b lood-sugar.

P o s t-o p e ra tiv e  vom iting and k e to s is  were encountered in  one g a l l  

b ladder c ase . The a d m in is tra tio n  o f an abundance o f f lu i d  and o f  an 

adequate supply  o f  carbohydrate was assu red  by r e c t a l  g lu c o se -s a lin e ,

93 grammes o f g lucose i n  1 l i t r e  o f normal s a l in e ,  and 40 u n i t s  o f in s u l in  

were given subcu taneously . With the  u rin e  k e to n e -fre e  next morning ,  c o n tro l 

s im ila r to  th a t  a lre ad y  d esc rib ed  fo r  the o th e r cholecystectom y cases was

p ra c tic a b le .



Comnentary on th e  Methods of A naesthesia  and A nalgesia  employed.

LOCAL ANALGESIA

C a ta ra c t e x tra c t io n s  were performed under lo c a l  a n a lg e s ia , a 

com bination o f su rfa c e  w ith  nerve-b lock  a n a lg e s ia  c a r r ie d  ou t w ith  a l l  

the  p recau tio n s  o f modern a s e p s is .  The p a tie n ts  had had omnopon 

hypoderm ically , l / 6 t h  to  l /3 r d  o f a g ra in , th re e -q u a r te rs  o f an hour 

before coming to  th e  o p e ra tin g  th e a t r e .  The i n s t i l l a t i o n  o f a  few 

drops o f  p e rca ine  1 p ercen t s o lu tio n  in to  the c o n ju n c tiv a l sac was 

follow ed by the  re tro b u lb a r  in je c t io n  o f 1 c .c .  o f 1:1000 percaine 

so lu tio n  around th e  c i l i a r y  g an g lio n .

The r i s k  of in fe c t io n  was n e g lig ib le  in  th e  absence o f  s e p s is  in  th e  

neighbourhood. P erca ine  was chosen i n  p re fe ren ce  to  cocaine f o r  th e  

su rface  a n a lg e s ia  because o f i t s  more prolonged a c tio n  and freedom from 

any concom itant to x ic  o r  psycho log ica l e f f e c t s .

T h is sim ple techn ique  y ie ld e d  e x c e lle n t r e s u l t s  -  a  q u iescen t p a t ie n t ,  

adequate a n a lg e s ia  and minimal p o s t-o p e ra tiv e  in te r fe re n c e  w ith 

m etabolism.

SPINAL ANALGESIA

Subarachnoid s p in a l b lo ck  was employed i n  two o f  th e  cases of 

amputation o f le g  and i n  th e  th re e  cases of cholecystectom y. I n  a l l  

f iv e , E th e rin g to n  W ilson’s m o d ifica tio n  o f th e  Howard Jones techn ique, 

using 1:1930 hypobaric  percaine  s o lu t io n , was adopted .

T h ree -q u a rte rs  of an hour b efo re  o p e ra tio n  the p re lim in ary  sed a tiv e s  

were given and th e  p a t ie n ts  had th e i r  eyes l ig h t ly  bandaged and th e i r  ears  

Plugged w ith  c o tto n  w ool. The volumes o f percaine s o lu tio n  in je c te d , the 

P o s t- in je c tio n  ’s i t t i n g  u p ’ p e rio d s  allow ed, and the  le v e ls  o f an a lg e s ia  

a tta in ed  were th e  fo llow ing :



Volume o f P erca ine  S i t t in g -u p  Level o f
S o lu tio n  P e rio d  S p in a l Block

Amputation of le g  8 c . c .  30 seconds Up to  T .12

Cholecystectom y 10 c . c ,  50 seconds Up to  T ,4

Ephedrine g ra in s  1 ad m in is tered  in tram u scu la rly  a t  the co n clusion  of

th e  subarachnoid in je c t io n  proved i t s  value as a p ro p h y lac tic  a g a in s t

c irc u la to ry  d e p re ss io n .

In  th e  p a t ie n ts  undergoing am putation of le g  a b o l i t io n  of

consciousness, considered  d e s ir a b le ,  was ob ta ined  w ith  in h a la tio n

n itro u s  oxide-oxygen, minimal q u a n t i t ie s  o f d i-v in y l  e th e r being  added

to avoid  any need f o r  suboxygenation. Of th o se  opera ted  upon f o r  g a l l

s to n es , the  f i r s t  and second s le p t  throughout the o p e ra tio n . The th i r d

p a tie n t even though d is tu rb e d  by nausea , consequent upon v is c e r a l  t r a c t io n

during a  d i f f i c u l t  o p e ra tio n , re fu sed  in h a la t io n  a n a e s th e s ia . S p inal

analgeB ia, s e le c te d  f o r  i t s  s l ig h t  e f f e c t  on m etabo lic  p ro cesses , gave a

very good r e s u l t  in  th e  am putation case s . I n  th e  cholecystectom y cases

high s p in a l  b lo ck  provided th e  b e s t p o ss ib le  o p e ra tin g  co n d itio n s  -

f lacc id  abdominal w a ll ,  q u ie t b rea th in g  and co n trac ted  in te s t in e s .  W ith

no ab so lu te  c o n tra - in d ic a t io n s  to  i t s  u se  in  th e se  p a t ie n ts ,  i t  was the

method o f  ch o ice .

In h a la tio n  a n ae s th e s ia  w ith  n itro u s  oxide-oxygen supplemented w ith

minimal d i-v in y l  e th e r  would have ob v ia ted  th e  "v ag o -trac tio n -n au sea"

re flex  and d o u b tle s s ly  have avoided the  p o s t-o p e ra tiv e  vom iting and

ketosis  met w ith  in  the  th i r d  cholecystectom y case ,

inhalation anaesthesia

In h a la tio n  cyclopropane-oxygen a n ae s th e s ia , c losed c i r c u i t  technique 

* ith  t o t a l  re b re a th in g  arid carbon d iox ide  ab so rp tio n  was used fo r  

^ p u ta tio n  o f  le g  on th re e  o ccas io n s .



In  th e  f i r s t  o f th e se  p a t ie n ts  the  use  of sp in a l a n a lg e s ia  

was p recluded  by s e p s is  in  th e  reg io n  o f  the proposed lumbar punctu re . 

In h a la t io n  a n a e s th e s ia  was n ecessa ry ; cyclopropane-oxygen was p re fe r re d . 

O ccurring  over a  sh o r t p eriod  th e  in c reased  c a p i l la r y  b leed ing  a sso c ia te d  

w ith  cyclopropane a d m in is tra tio n  gave no cause whatever fo r  concern .

The e x c e lle n t  end r e s u l t  ob ta ined  in  t h i s  case was rep ea ted  in  the  o th e r 

two d ia b e t ic s  re q u ir in g  am putation.

INTRAVENOUS ANAESTHESIA

For th e  e x c is io n  o f carbuncles and th e  in c is io n  and dra inage  o f 

abscesses in travenous a n a e s th e s ia  w ith  p e n to th a l sodium, 5 percen t aqueous 

s o lu tio n , preceded by omnopon and a tro p in e  adm in istered  hypoderm ically , 

gave a  smooth in d u c tio n , adequate a n a e s th e s ia  and a  ra p id  recovery .

The absence of p o s t-a n a e s th e tic  nausea and vom iting was p a r t ic u la r ly  

advantageous.

The e f f e c t s  on carbohydrate  metabolism  and on the  re a c tio n  o f  the 

blood were almost n e g l ig ib le .  The s in g le -d o se  method was a l l  th a t  was 

req u ired .

The a n a e s th e tic  and a n a lg e s ic  agen ts employed in  the  s e r ie s  o f  

su rg ic a l d ia b e tic  cases p resen ted  were those known to  have the  minimum 

e ffe c t on th e  hydrogen-ion  c o n cen tra tio n  o f  th e  blood and on the  blood 

sugar. The use  o f chloroform , condemned by tru s tw o rth y  a u th o r i t ie s ,  was 

•xeluded. D i-e th y l e th e r  was avoided .



Foci of I n f e c t io n



In  h is  search  f o r  prim ary fo c i du rin g  th e  trea tm en t o f d is e a se s , 

such as  rheumatism in  i t s  v a rio u s  form s, p e p tic  u lc e r  and fo c a l n e p h r i t i s ,  

in  which n o n -sp e c if ic  in fe c t io n  p lay s  a  p a r t ,  the  p h y sic ian  can o f te n  fin d  

ample ev idence, naked eye, b a c te r io lo g ic a l  and ra d io lo g ic a l ,  to  conv ic t 

the  to n s i l s  and adeno ids, th e  accessory  n a sa l s in u ses  and the  te e th .

He d i r e c ts  th a t  th e se  sources of in fe c t io n  be e ra d ic a te d . The methods 

of a n a e s th e s ia  and a n a lg e s ia  used a t  S t .  Jam es’ H o sp ita l f o r  th e  s u rg ic a l  

procedures involved  w i l l  be d e sc rib e d . Adequate p re p a ra tio n  and the 

a d m in is tra tio n  o f  any necessary  o r d e s ira b le  p re lim in a ry  m ed ication  i s  

p ra c t ic a l  i n  p a t ie n ts  under trea tm en t i n  the  m edical w ards.



TONSILEECTOMT and ADENOIDECTOMY

When perform ed, g u i l lo t in e  en u c lea tio n  o f  to n s i l s  and c u re tta g e  of 

adenoids in  c h ild re n  i s  c a r r ie d  out under th e  s in g le -d o se  e th y l ch lo rid e  

or e th y l e h lo r id e -d ie th y l  e th e r  methods. D isse c tio n  to n s ille c to m y  demands 

q u ie t a n a e s th e s ia  w ith  re laxed  m uscles f o r  an in d e f in i te  p e rio d . An 

a c tiv e  cough r e f le x  i s  e s s e n t ia l  a t  the conclusion  o f th e  o p e ra tio n . The 

technique adopted i s  a s  fo llow s :

One hour b efo re  o p e ra tio n  a hypodermic in je c t io n  of a tro p in e , dose 

according to  age, i s  g iven  to g e th e r w ith  paraldehyde p e r rectum , 1 drachm 

per s to n e  o f body w eight as  a 10 p e rcen t s o lu tio n  in  normal s a l in e ,  in  

nervous c h ild re n . Paraldehyde, however, i s  c o n tra - in d ic a te d  in  cases o f 

n e p h r i t i s .

A naesthesia  i s  induced w ith  the  e th y l c h lo r id e -d i-e th y l  e th e r  

sequence and w ith  the  p a t ie n t  in  the  " th y ro id  p o s itio n "  i s  m ain tained  by 

the  in s u f f la t io n  o f d i-e th y l  e th e r  vapour through th e  m etal p ipe on the  

tongue d ep resso r o f th e  Boyle-D avis gag. The gag i s  held  in  p o s itio n  

w ith  an  a d ju s ta b le  ' j a c k ’ .  The adenoids a re  c u re tte d  a f t e r  th e  to n s i l s  

have been removed. I n  a l l  a d u lts  the  to n s i l s  a re  enucleated  by d is s e c t io n . 

Local a n a lg e s ia  has n o t found fav o u r. The in c reased  r i s k  of deep c e rv ic a l 

in fe c tio n  a f t e r  o p e ra tio n  i s  a  se r io u s  o b je c tio n  to  i t s  u se . E ndotracheal 

n itro u s  ox ide-o x y g en -d i-e th y l e th e r in h a la tio n  a n ae s th e s ia , t r a n s n a s a l 

in tu b a tio n  w ith  a  w ide-bore M agi 11 tra c h e a l  tube and a  pharyngeal pack 

of gauze i s  p re fe rre d  to  the  endopharyngeal in s u f f la t io n  m ethod. An 

adequate dose o f omnopon and a tro p in e  i s  given th re e -q u a r te rs  o f an hour 

p rev io u s ly . The tra c h e a l  tube i s  ranoved when, alm ost im m ediately the 

o p era tio n  i s  o v e r, th e  cough r e f le x  has re tu rn e d .



OPERATIONS on th e  ACCESSORY NASAL SINUSES

In tr a n a s a l  d rainage o f  the  accessory  s in u se s  in  a d u lts  i s  performed 

under lo c a l  a n a lg e s ia . The fo llow ing i s  a  b r ie f  d e sc r ip tio n  of the  

techn ique used :

T h ree -q u a rte rs  o f  an hour before  o p e ra tio n  th e  p a t ie n t  i s  given an 

adequate dose o f omnopon-hyoscine. H a lf an hour b efo re  o p e ra tio n  the  

lo c a l  a n a lg e s ia  i s  undertaken ; the  whole procedure a  com bination of 

su rface  w ith  nerve b lock  a n a lg e s ia  ta k e s  about te n  m inu tes. The n o s t r i l s  

a re  f i r s t  p u r if ie d  w ith  2 percen t mereurochrome, and the mucous su rface s  

o f  th e  n a s a l  fo ssa e  a re  then  p a in ted  over w ith  p e rc a in e , 2 p ercen t s o lu tio n , 

w ith  a d re n a lin . Care i s  necessa iy  to  preven t any of th e  s o lu tio n  from 

t r i c k l in g  down in to  the  pharynx. The roof of th e  nose in  th e  reg io n  of 

the  c r ib r ifo rm  p la te  i s  avo ided . S lu d e r’s  method o f  nerve blocking is  

employed a t  th e  conclusion  o f  the  su rfa c e  a p p lic a t io n . Two long and 

two sh o rt s i lv e r  w ire  probes a re  u sed . They a re  tip p ed  w ith  wool which 

i s  th en  soaked in  the  p e rc a in e -a d re n a lin  s o lu tio n . The two sh o r t ones 

are passed up as  f a r  forw ards and as  h ig h  up as  p o ss ib le  to  l i e  a t  th e  

roof o f the  nose near th e  p o in t of en trance  of the n a sa l nerve and kept 

in  p o s it io n  fo r  two m inu tes. The long ones a re  s lip p ed  backwards and 

ob liquely  upwards u n t i l  they a re  f e l t  to  impinge on the  a n te r io r  w all o f 

the sphenoid s in u s ; a n a lg e s ia  from block o f the  sp h eno-pala tine  ganglion 

and i t s  branches r e s u l t s  w ith in  two m inutes.

The p a t ie n t  i s  ready f o r  o p e ra tio n  a f t e r  a  la p se  o f tw enty m inu tes, 

■Providing care  i s  tak en  to  avoid traum a, th e re  i s  no r i s k  o f in troducing  

In fec tio n  in to  th e  deeper t i s s u e s  from th e  su rface  w ith t h i s  tech n iq u e .

I n  a d u lts  when general a n ae s th e s ia  i s  req u ested  and fo r  a l l  ch ild ren  

endotracheal in h a la t io n  a n ae s th e s ia  w ith  n itro u s  o x id e-o xygen -d i-e thy l e th e r



i s  u sed . A M ag ill tube  i s  in troduced  through th e  mouth under d i r e c t  

laryngoscopy. The en tran ce  o f blood in to  th e  la ry n x  and tra c h e a  i s  

p revented  during  o p e ra tio n  by packing the  pharynx w ith  gauze soaked in  

l iq u id  p a ra f f in  and a f t e r  o p e ra tio n  by a  b r isk  cough r e f l e x .  By the  

p re lim in a ry  a d m in is tra tio n  o f a  hypodermic in je c t io n  o f p i t u i t r i n  (which 

drug has been shown to  decrease  the co ag u la tio n  tim e o f the  b lo o d ), by the  

p re lim inary  a p p lic a t io n  by p a in tin g  o r  sp ray ing  o f p e rca ine  a d re n a lin  

s o lu tio n  to  th e  n a sa l mucosa and by th e  adop tion  o f the  endotracheal 

method which ensures a  p e r fe c t ly  f r e e  airw ay th roughout, ex cessiv e  

haemorrhage, th e  form er bugbear o f in h a la t io n  a n a e s th e s ia  f o r  in t r a - t r a c h e a l  

su rg e ry , i s  o b v ia ted .

E x tensive  o p e ra tio n s  on th e  n a sa l s in u ses  a re  c a r r ie d  ou t under 

in h a la tio n  a n a e s th e s ia , en d o trach ea l a d m in is tra tio n .



DENTAL EXTRACTIONS

For c h ild re n , in h a la t io n  a n a e s th e s ia  w ith  d i-v in y l  e th e r  i s  th e  

method o f  choice* U sing Goldman’s  c lo sed  in h a le r ,  3 c .c*  "V inesthene"

(the  p ro p r ie ta ry  p re p a ra tio n ) from an ampoule i s  the  average amount f o r  

a  s in g le -d o se  te ch n iq u e . T h is p rov ides adequate a n a e s th e s ia  fo r  s ix  o r 

e ig h t e x tr a c t io n s .  The o u ts tan d in g  advantages o f th i s  method a re  s a f e ty ,  

r a p id i ty  o f  in d u c tio n  and recovery , absence o f nausea and vom iting and 

of to x ic  e f f e c t s  on the  b o d ily  organs and fu n c tio n s  a f t e r  a d m in is tra tio n .

A d e n ta l prop o r  a M ason's gag i s  in s e r te d  in  the  mouth b efo re  the  

in d u c tio n  o f  a n a e s th e s ia . A gauze pack p laced  behind th e  tongue when 

in d u c tio n  i s  com plete i s  a  wise p recau tio n  a g a in s t  th e  in h a la t io n  of 

fo re ig n  b o d ie s .

D ental e x tra c t io n s  in  a d u lts  a re  performed under n a sa l n itro u s  

oxide-oxygen. An in te rm it te n t  flow  app ara tu s  i s  id e a l .  B efore every 

a d m in is tra tio n  a  prop i s  in s e r te d .  A fte r  a n ae s th e s ia  i s  e s ta b lish e d  a  p roperly  

designed and s u ita b ly  p laced  mouth-pack p reven ts the a s p ir a t io n  of d e b r is , 

the in s p ir a t io n  o f a i r  and the escape of 'g a s ’ . A du lts  who d is l ik e  n itro u s  

oxide a re  g iven  in trav en o u s  a n ae s th e s ia  w ith p en to th a l sodium, 5 percent 

aqueous s o lu t io n .  Preceded by omnopon, l /3 r d  o f a g ra in , and a tro p in e ,

1/lQOth o f  a  g ra in ,  doses up to ID c . c .  Secure q u ie t  an aes th es ia  w ith  

muscular r e la x a t io n  f o r  p e rio d s  up to  f i f t e e n  m inu tes. The cough re f le x  

is  no t m a te r ia l ly  in te r f e r e d  w ith . Recovery i s  le s s  rap id  than  a f t e r  

n itrous oxide-oxygen bu t t h i s  i s  no g re a t d isadvantage in  indoor p a t ie n ts .

The p recau tions necessary  a re  a  recumbent p o s it io n  of th e  p a t ie n t ,  th e  

in se r tio n  o f a  prop o r  gag before  th e  in travenous in je c t io n  and th e  use of 

A mouth-pack during  o p e ra tio n . When prolonged a n ae s th es ia  i s  a n tic ip a te d
ii

endotracheal n i tro u s  ox id e-o x y g en -d i-e th y l e th e r  i s  employed. The M agill



tube i s  in troduced  through th e  nose.

Local a n a lg e s ia  i s  in a d v isab le  in  c h ild re n . In  a d u lts  f o r  

m u ltip le  e x tra c tio n s  th e  on ly  safe  method in  th e  presence o f fran k  

s e p s is ,  nerv e-b lo ck  analgesia,dem ands an ex ac t anatom ical knowledge, 

co n sid erab le  p ra c t ic e  and s u f f ic ie n t  time f o r  th e  su c c e ss fu l blocking 

of the  re q u ire d  nerves in  th e  v a rio u s  fo ssae  and foram ina.
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A d m in is tra tio n  o f some o f  th e  Newer



The a d m in is tra tio n  of a v e r t in  per rectum  f o r  the c o n tro l o f the 

r e f le x  spasms of te ta n u s  has been described  on s e v e ra l o ccas io n s .

At S t ,  James* H o sp i ta l , during  th e  period  from  January  1 s t  to  December 3 1 s t, 

1938, th re e  cases  of te ta n u s  in  c h ild re n  were t r e a te d  w ith  a n t i to x in  and 

a v e r t in  w ith  su cc e ss . The dose o f a v e r t in  re q u ire d  was the f u l l  b a sa l 

n a rc o tic  dose of 0 ,1  gramne a v e r t in  p e r kilogramme of bodyw eight; a  sm aller 

dose was i n e f f i c i e n t ,  Thi3 was rep ea ted  as  o f te n  as  n ecessa ry , th r i c e  during  

th e  tw en ty -fou r hours i f  need be , to  avoid recu rren ce  of the  spasms.

There was l e s s  tendency fo r  a  3 percen t s o lu t io n  in  d i s t i l l e d  w ater to  be 

re tu rn e d  th a n  th e  8^ p ercen t so lu tio n  u su a lly  recommended.

The f i r s t  r e c t a l  in je c t io n  was adm in istered  under chloroform  an aes th es ia  

in  a l l  th re e  c a se s . A ll  th e  enemata were g iven  w ith  the p a t ie n ts  ly in g  on 

t h e i r  l e f t  s id e s  to  a id  r e te n t io n .  T his p o s it io n  was m ain tained  a f t e r  

com pletion o f the  in je c t io n s .  There was th e n  l i t t l e  r i s k  o f r e s p ira to ry  

o b s tru c tio n  from  f a l l i n g  back o f the tongue as  the  n a rc o s is  deepened and 

the jaw re la x e d . As an a d d it io n a l  p recau tio n  the  nursing  s t a f f  was apprised  

of t h i s  p o s s ib i l i ty .

To th e se  c h ild re n , g iven  abundant f lu id s  and l i b e r a l  su p p lie s  o f g lucose, 

a v e r tin  appeared to  have an extrem ely low to x ic i ty .  I n  one g i r l  tw en ty -fiv e  

consecutive a d m in is tra tio n s  produced no obvious i l l - e f f e c t s .  Repeated 

exam inations of th e  u rin e  f o r  th e  presence o f albumen, sugar and ketones 

proved n e g a tiv e .

W ith f r e s h  p ro p e rly  prepared so lu tio n s  adm in istered  a t  body tem perature 

no lo c a l  i r r i t a n t  e f f e c t s  were observed.



A»McG, Female

AVERTIN DOSAGE 

Case I

Aged 12 y ea rs  Weight 32 kilogrammes

Pay o f D isease No. o f Grammes A v e rtin T o ta l A v e rtin  in Percentage
from Admission Doses per dose 24 h r s .  In  Grms. S o lu tio n  in  

D is t i l l e d  Water

2 3 1s t  dose 2 .6  
2nd " 2 ,6  
3rd  " 3 .2

8 .4

3 3 1 s t  dose 3 .2  
2nd " 2.1* 
3rd " 3 .2

8 .5

4 3 1s t  dose 2 .1*  
2nd " 3 ,2  
3rd " 3 .2

8 .5

5 3 1 s t dose 3 .2  
2nd » 2 .1*  
3rd  " 2 .1*

7 .4 $ s

6 2 3 .2 6 .4 3

7 2 3 .2 6 .4 3

8 2 3 .2 6 .4 3

9 1 3 .2 3 .2 3

10 1 3 .2 3 .2 3

Ia  9 days: Doses 20 . A v e rtin  58 .4  grammes

’‘O ne-th ird  o f t o t a l  in je c t io n  re tu rn e d .



CASE I I

M.W. Female Aged 13 y ears W ei^it 38 kilogrammes

Day o f D isease  
from Admission

No. of 
Doses

Graemes A v e rtin  
per dose

T o ta l A v e rtin  in  
24 h o u rs . I n  Grins

Percentage 
S o lu tio n  in  
Distilled viator

3 .8 3 .8

3 .8 11.4

3 .8 7.6

3 .8 7 .6

3 .8 7.6

1 s t  Dose 2*5 
3 .8  

3rd " 3 .8
2nd

3 .8

7.6

11.4

7 .63 .8

3 .83 .8

12

In  12  days: Doses 25

^  peroent s o lu t io n  o f a v e r t in  d ispensed  in  m istake f o r  3 percen t s o lu tio n . 

O n e-th ird  o f  t o t a l  in je c t io n  re tu rned*

A v e rtin  93 .7  grammes



CASE I I I

J .C . Hale Agea 10 y ears Weight 29 kilogram aea

Day o f D isease 
from Admission

No, o f  
Doses

Grammea A v e rtin  
per dose

T o ta l A v e rtin  in  
24 h o u rs . I n  Grms.

Percentage 
S o lu tio n  in  
D is t i l l e d  W ater

2 2 2 .9 5 .8 3

3 2 2 .9 5 .8 3

4 3 2 .9 8 .7 3

5 2 2 .9 5 .8 3

6 3 2 .9 8 .7 3

7 2 2 .9 5 .8 3

8 2 2 .9 5 .8 3

9 2 2.9 5 .8 3

10 2 2 .9 5 .8 3

11 1 2 .9 2 .9 3

In  10 days: Doses 21 . A v e rtln  60,9 grammes



A v e rtin  n a rc o s is  undoubtedly c o n trib u te d  in  no smal l  measure to  

th e  su c c e ss fu l trea tm en t o f th e se  severe  cases o f te ta n u s .  I t  enabled 

a n t i to x in  a d m in is tra tio n , d re ss in g  o f wounds, n a sa l feed in g  and g en era l 

n u rs in g  to  be c a r r ie d  out w ithout the  p r e c ip i ta t io n  of r e f l e x  spasms.



Here a re  reco rded  two cases  o f  convulsions under in h a la t io n  

a n ae s th e s ia  w ith  n i tro u s  oxide -  oxygen -  d i- e th y l  e th e r  c o n tro lle d  

by the  in trav en o u s in je c t io n  o f evipan sodium in  10 percen t aqueous 

s o lu t io n .

The convulsions were no t the  anoxaanic spasms o f gas a n ae s th e s ia  

b u t th e  e p ile p tifo rm  se iz u re s  which have been d esc rib ed  many tim es tinder 

the  misnomer of " e th e r  co n v u lsio n s" .

They occurred  in  p a t ie n ts  w ith  no h is to r y ,  fam ily  o r p e rso n a l, o f  

convu lsions.



CASE I

J .N , M ale, Aged 19 y e a r s .  E le c t r ic ia n ,

A dm itted: 6 ,1 0 ,3 8 ,

Com plaint: Abdominal p a in , nausea and vom iting . Yomited tw ice

b e fo re  adm ission .

D u ra tio n : 24 h o u rs .

H is to ry : No fam ily  h is to iy  of e p ile p sy .

No p ersonal h is to ry  o f co n v u lsio n s. No prev ious a n a e s th e s ia . 

P h y s ica l Exam ination:

On adm ission  -

G eneral c o n d itio n : W ell n o u rished , w e ll developed, in t e l l ig e n t

young man.

Tem perature 101 ,4°F , Pulse r a te  -  112 p e r  m inu te . 

R esp ira to ry  r a te  -  24 p e r m inu te . Blood p ressu re  118/TO. 

A lim entary  system : Tongue fu r re d . R ig id ity  and ten d ern ess  on

p re ssu re  i n  r ig h t  i l i a c  fo s s a .

U rin a ry  system : U rin e : S p e c if ic  g ra v ity  ID22. Acid re a c tio n .

S lig h t  a lb u m in u ria . No sugar o r  ketones p re s e n t. 

C irc u la to ry  system : H eart H eart sounds norm al. No murmurs.

R e sp ira to ry  system : No apparent d is e a s e .

Nervous and locomotory system s: No apparent d is e a s e .

D iagnosis: A cute a p p e n d ic i t is .

A naesthetic  r i s k :  "B",

O peration: 6 ,1 0 .3 8 . Appendicectomy. R e tro co lic  gangrenous appendix.

A naesthesia: P rem edication  -  hypodermic in je c t io n ,  morphine g r ,  l / 6 t h  and

a tro p in e  g r .  1/lD O th, g iven  ■£ hour before  o p e ra tio n .

Agent and techn ique -  in h a la t io n  n itro u s  oxide -  oxygen -  

d i - e th y l  e th e r .



Convulsions:

A d m in is tra tio n  by means of fa c e -p ie c e  and r e te n t io n -  

h a rn e ss . Hot w ater ja c k e t round th e  e th e r  b o t t l e  of 

th e  n i tro u s  oxide-oxygen a p p a ra tu s .

H irsch  a irw ay . Small q u a n tity  o f carbon d iox ide  added 

to  a n a e s th e tic  m ixture d u rin g  in d u c tio n .

O nset: Time: 30 m inutes a f t e r  commencement o f a n a e s th e s ia ,

during  d e liv e ry  of appendix.

Mode: M uscular tw itc h in g  about th e  fa c e .

P ro g re ss : R apid spread o f spasms to  o th e r musoles u n t i l

whole body involved  in  powerful spasmodic movements. 

Je rk y  r e s p i r a t io n  w ith  laxyngeal s t r id o r  and in c re a s in g  

cy an o sis .

A d d itio n a l o b s e rv a tio n s :

P u p ils  and eye re f le x e s  th o se  o f 1 s t  p lane ,

3rd  s tag e  (s u rg ic a l)  a n a e s th e s ia .

Skin  d ry  and h o t .

T hea tre  tem peratu re  79°P. Humidity re a d in g , " h i^ x " .



CASE n

A.B. M ale. Aged 5 y e a r s . Schoolboy.

Admi t t e d : 2 3 .1 1 .3 8 .

Com plaint: Abdominal p a in , nausea end vom iting .

D u ra tio n : 60 h o u rs .

H is to iy : No fam ily  h is to ry  of e p ile p sy .

C hild has never su ffe re d  from convu lsions.

No p rev ious a n a e s th e s ia .

P h y s ica l Exam ination:

On adm ission:

G eneral c o n d itio n : W ell nourished  boy. 111 and to x ic - lo o k in g .

R e sp ira to ry  r a t e  -  30 p e r  m inute .

A lim entary  system : G en era lised  abdominal r i g i d i t y  and ten d ern ess

on p re s su re .

U rin a ry  system : U rin e : s p e c if ic  g ra v ity  3D18, Acid reac tio n *

T raee of albumen. No sugar o r  ketones p re s e n t.

Temperature 1D2.3°F, P u lse  r a t e  -  126 p e r m inu te .

C irc u la to ry H eart sounds norm al. No murmurs.

R e sp ira to ry  system : Poor a i r  e n try  -  b o th  b ases .

Nervous and locom otory system s: No apparen t d is e a se .

D iagnosis: A cute a p p e n d ic it is  w ith  g en e ra l p e r i t o n i t i s .

A naesthetic  r i s k :  "C",

O peration: 2 3 .1 1 .3 8 , Append!cectomy w ith d ra in a g e . Appendix gangrenous

and p e r fo ra te d . G eneral p e r i t o n i t i s .

A naesthesia: P rem edication : Hypodermic in je c t io n ,  a tro p in e  g r .  l / l 5 0 th ,

g iv e n - f  hour b e fo re  o p e ra tio n .

Agent and tech n iq u e: In h a la tio n  n itro u s  oxide-oxygen-

d i- e th y l  e th e r .



C onvulsions:

A d m in is tra tio n  by means of fa c e -p ie c e  and re te n t io n -  

h a rn e ss . H irseh  a irw ay.

Hot w ater ja c k e t round e tb e r  b o t t l e  o f n i tro u s  oxide-oxygen 

a p p a ra tu s ,

No carbon d iox ide  used p r io r  to  th e  o n se t o f co n v u lsio n s. 

O nset: Tima: 25 m inutes a f t e r  conmencement o f a n a e s th e s ia .

During d e liv e ry  o f  appendix.

Mode: Tw itching of f a c i a l  m uscles.

P ro g re ss : Whole body soon involved  in  rhythm ic spasms.

Je rk y  in e f f e c tu a l  b re a th in g  w ith  r a p id ly  in c reas in g  

c y an o s is .

A d d itio n a l O b serva tions:

S igns o f a n a e s th e s ia  a t  o n se t o f convulsions those  o f 

1 s t  p lane su rg ic a l a n a e s th e s ia .

Skin  d ry  and b u rn in g . No p e r s p ira t io n  whatever*

T heatre  tem peratu re  80°F, Humidity read ing  -  "h igh” .



TREATMENT

I n  bo th  cases tre a tm e n t, in  th e  f i r s t  in s ta n c e , was undertaken  

by the  House P h y sic ian  a d m in is te rin g  th e  a n a e s th e tic .  E th e r a d m in is tra tio n  

had been d isco n tin u ed , th e  fa c e -p ie c e  removed, the  patency o f th e  airw ays 

v e r i f i e d  and the  p a t i e n t ’s head ra is e d  h igh  b e fo re  my a r r iv a l  in  the 

o p e ra tin g  th e a t r e .  A 10 percen t carbon d iox ide  90 p ercen t oxygen m ixture 

was being in s u f f la te d  endopharyngeally  th rough th e  m etal pipe o f the  

H irsch  a r t i f i c i a l  airw ay in  an a ttem p t to  combat the  cyanosis which had 

developed w ith  th e  onset o f th e  g e n e ra lise d  e p ile p tifo rm  movements. The 

suTgeon was a ttem p ting  to  complete the  o p e ra tio n , w ith  a l l  p o ss ib le  speed, 

i n  a  convulsing p a t i e n t .  The f u r th e r  trea tm en t was a s  fo llow s

Case I

A t my req u est the  s u rg ic a l  m anipu la tions were tem p o ra rily  suspended. 

Calcium "Sandoz", 10 c . c . ,  10 p e rcen t was g iven  in to  a  v e in  in  the  l e f t  

arm w ithou t improvement, E vipan sodium, 3 ,5 c .c , ,  in  3D p ercen t aqueous 

s o lu tio n  was th en  adm in istered  in trav en o u sly  a t  th e  r a te  o f 1 c .c .  in  

f i f t e e n  seconds. The convulsions prom ptly ceased . The p a tie n t was now 

in  the  profound 3rd  plane o f  3rd  s tag e  (s u rg ic a l)  a n a e s th e s ia . H is head 

was low ered, the  carbon dioxide-oxygen in s u f f la t io n  stopped, the  pharyngeal 

airw ay removed, a  w ide-bore M agill en do trachea l tube passed th rough th e  

mouth under d i r e c t  v is io n  and in h a la t io n  n itro u s  oxide-oxygen ( IS  percen t 

oxygen) s t a r t e d .  The o p e ra tio n  was resumed and f in is h e d , chloroform  

being added to  th e  n i tro u s  oxide-oxygen i n  q u a n t i t ie s  s u f f ic ie n t  to  

m ain ta in  a n ae s th es ia  in  the  normal 2nd p lan e . The convulsions d id  n o t re c u r .

The se iz u re s  c o n tro l le d , the p a t i e n t ’s  tem perature  was tak en  p e r rectum  

and h i s  pu lse r a t e  counted . The read in g s were: 105°F. and 142 p e r m inute .

The th e a t re  fa n  was s ta r te d  and kept going throughout the  rem ainder o f the



o p e ra tio n . He was re tu rn e d  to  th e  ward w ith  a r e c t a l  tem pera tu re  of 

3D2.4°F. and a  pu lse  r a t e  o f 130 per m inute , s p e c if ic  in s tru c t io n s  having

been given to  th e  n u rs in g  s t a f f  to  keep him co o l. An hour l a t e r  h is  

tem pera tu re  was 3D1.6°F, and h is  p u lse  r a te  124. W iihin ano ther hour h i s  

tem peratu re  had f a l l e n  to  101°F ., and h is  pu lse  r a t e  to  116.

Next m orning, w ith  a  tem pera tu re  of 100 .2°F . and a  p u lse  r a te  o f 130, 

he looked as  w e ll as  any p a tie n t  might a f t e r  th e  removal o f  a  gangrenous

appendix th e  n ig h t b e fo re .

Case I I

The o p e ra tio n  was abandoned f o r  a sh o rt tim e . An in trav en o u s in je c t io n  

o f 5 c . c .  calcium  "Sandoz" was g iv en  w ith  no e f f e c t  w hatever. Evipan 

sodium s o lu t io n ,  1 .5  c . c . ,  o f 10 p e rc e n t, was g iv en  in trav en o u sly  and 

im m ediately a r re s te d  th e  co n v u lsio n s. The s ig n s  o f a n ae s th e s ia  a t  the conclusion  

of th e  evipan a d m in is tra tio n  were those  o f the deep 3rd  p lane w ith  the 

neuro-m uscular mechanism m arkedly d ep ressed . In h a la t io n  n i t r o u s  oxide 

oxygen (18 p e rcen t oxygen) through an en d o trach ea l tu b e , in troduced  

t r a n s o ra l ly  under d i r e c t  la ryngoscopy, w ith  the  a d d itio n  o f minimal q u a n ti t ie s  

of chloroform , m ain tained  a n a e s th e s ia  i n  the  d e s ire d  2nd p lan e . W ith the  

e x ce lle n t o p e ra tin g  c o n d itio n s  th u s  provided i t  was p o ss ib le  to  complete 

the appendicectomy in  th e  s h o r te s t  p o ss ib le  tim e. There was no recu rrence  

of the  co n v u lsions,

R eadings o f  th e  r e c t a l  tem p era tu re  and o f  the  p u lse  r a t e  can be 

convenien tly  summarised thus

R e c ta l Temperature Pulse R ate
Degrees F ah ren h e it B eats p e r Minute

Convulsions c o n tro lle d . 
Before leav in g  th e a t r e .
1 hour a f t e r  r e tu rn  to  ward.
2 hours a f t e r  " "
12 hours a f t e r  " ”

101.7
101

106
103
102.3

150
140
136
125
120



The th e a t r e  fan  had been s e t  going as  soon a s  the  convulsions had been 

c o n tro lle d  and the  p a t ie n t  kept coo l on h is  r e tu rn  to  the  ward.

Both p a t ie n ts  were u l t im a te ly  d ischarged  from h o s p i ta l  w ith t h e i r  

wounds 'h e a le d  and so u n d '. A f te r  a  s u ita b le  s ta y  in  a  convalescen t 

home, th e  young a d u lt was ab le  to  resume h i s  work, th e  schoolboy to  go 

back to  schoo l.

Two fu r th e r  o b se rv a tio n s  a re  worthy o f no te :

The f i r s t  and second u r in e  passed a f t e r  o p e ra tio n  was ac id  in  

re a c t io n  in  bo th  in s ta n c e s .

The e th e r  rem aining in  the b o t t l e  o f the n i tro u s  oxide-oxygen apparatus 

a f t e r  th e  a n ae s th e s ia e  com plicated by convulsions was d e l ib e ra te ly  used 

th e  nex t day f o r  appendiceetomy i n  n o n -p y rex ia l a d u lts  to  whom a tro p in e , 

1/1QQth o f  a  g ra in  by hypodermic in je c t io n ,  had been g iven  p re -o p e ra tiv e ly . 

With almos t  id e n t ic a l  atm ospheric co n d itio n s  in  the  o p e ra tin g  th e a t r e ,  

w ith th e  w ater ja c k e t o f the e th e r  b o t t l e  f i l l e d  w ith  hot w a ter, w ith a 

l i t t l e  carbon d iox ide  added to  the  a n a e s th e tic  m ix tu re  du rin g  in d u c tio n , 

and w ith  b r i e f  p e rio d s  o f  cyanosis p e rm itted  during  a d m in is tra tio n , these  

o p era tio n s  were c a r r ie d  ou t under 2nd plane s u rg ic a l  a n ae s th es ia  w ith  no 

occurrence o f  tw itc h in g .



The enigma o f  "E ther Convulsions" rem ains unso lved . The v ario u s  

c o n f l ic t in g  hypotheses -  id io sy n c ra sy , convulsant f a c to r  in  d i-e th y l  e th e r ,  

a tro p in e  p o ison ing , ex cess iv e ly  deep o r  prolonged a n a e s th e s ia , incom plete 

a n a e s th e s ia , an o x ia , hyperoxygenation , ra p id  in c re a se  in  blood carbon 

d io x id e , a cap n ia , congestion  o f  the  R olandic a re a  o f the c e re b ra l c o rte x , 

d im inution  i n  th e  p h y s io lo g ic a lly  a c tiv e  f r a c t io n  o f  the  serum -calcium , 

s e p t ic  toxaem ia, hypertherm ia -  are w e ll known. The abundant l i t e r a t u r e  

needs no fu r th e r  review  o r  a n a ly s is .

In  the cases I  have d e sc rib e d , e p ile p tifo rm  se iz u re s  began in  1 s t  p lan e , 

3rd  s tag e  a n a e s th e s ia  w ith  in h a la t io n  n itro u s  oxide -  oxygen -  d i- e th y l  e th e r  

and were ab o lish ed  by im m ediately deepening the  a n ae s th es ia  w ith  the 

a d m in is tra tio n , in tra v e n o u s ly , o f evipan sodium. Both p a t ie n ts  were 

p y re x ia l and toxaem ic.
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