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THE USE OF HYPOTHERMIC ANAESTHESIA to a l low " o p e n "  h e a r t  surgery,  has 
b e c o m e  c o m m o n p l a c e .  T h e  t e c h n i q u e  is s imp le  a n d  r e l a t i v e l y  safe  a n d  allows 
d i r e c t  v i sua l  repair~ of t he  defec t .  I t s  m a i o r  d i s a d v a n t a g e  is t he  l i m i t e d  time 
ava i l ab l e .  T h e r e f o r e ,  th i s  m e t h o d  is usual ' iv r e s t r i c t ed  to t h e  c o r r e c t i o n  of two 
t y p e s  of de fec t s :  t h e  a t r i a l  s ep ta l  de fec t  of t h e  s e c u n d u m  t y p e  a n d  va lvu la r  
p u l m o n a r y  s tenos is .  T h e  f irs t  p a r t  of thi~ p a p e r  dea l s  ~vith t he  m a n a g e m e n t  of 
100 p a t i e n t s  w i t h  an  a t r i a l  s ep t a l  de fec t ,  a n d  t h e  second  p a r t  w i t h  55 pa t ien ts  
w i th  v a l v M a r  p u l m o n a r y  s tenos is .  T h e  pa~tholog%, of each  lesiSn will  be briefly 
rev iewed,  fol lowed b y  the  a n a e s t h e t i c  m a n a g e m e n t  a n d  our  resu l t s .  

~3kTRIAL SEPTAL DEFECT 

Pathological EtTects 
F i g u r e  1 shows  the  four  m a i n  t y p e s  of de fec t s  in t he  a t r i a l  s e p t u m  viewed 

from" the  lef t  side of the  hea r t .  O n l y  de fec t s  of t he  o s t i u m  secun&um t y p e  or 
those  i n v o l v i n g  a p a t e n t  f o r a m e n  ova le  tare s u i t a b l e  for  c losure  u s ing  hypo- 
t h e r m i a  a lone.  O s t i u m  p r imurn  de fec t s  a n d  a t r i a l  v e n t r i c u l a r  c o m m u n i s  defects 
r equ i r e  too much  t ime  for th i s  m e t h o d .  F i g u r e  '2 shows  a t y p i c a l  s e ~ u n d u m  type 
defec t .  

F i g u r e  3 is a d i a g r a m m a t i c  p r e s e n t a t i o n  of t he  h a e m o d y n a m i c s  r e s u l t i n g  from 
th i s  lesion.  W i t h  an  i n t a c t  s e p t u m  the  left: a t r i a l  p r e s su re  is 5 ram.  h i g h e r  than 
t h e  r i g h t  a t r i a l  pressure .  W i t h  a smal l  A tS .D . ,  t h e r e  is a p ressu re  g r a d i e n t  0f 
a p p r o x i m a t e l y  3 ram. of m e r c u r y ,  p r o d u c i n g  a le f t  to r i g h t  s h u n t .  W ~ h  larger 
de fec t s  t h e  p ressure  d i f ference  is abo l i shed ,  b u t  a lef t  tb  r i g h t  s h u n t  persists. 
T h e  p u l m o n a r y  blood flow m a y  inc rease  f rom two  to four  t i m e s  t h a t  of the 
s y s t e m i c  s y s t e m .  T h e  r i g h t  v e n t r i c l e  a d a p t s  well to  such  a w o r k  load over 
m a n y  y e a r s  and  the  p u l m o n a r y  p ressures  m a y  be o n l y  s l i g h t l y  elecvated. Ulti- 
m a t e l y ,  t he  r i gh t  v e n t r i c l e  fails,  as a resul~t of ,either t he  excess ive  w o r k  load or 
t he  d e v e l o p m e n t  of inc reased  p u l m o n a r y  v a s c u l a r  r e s i s t ance .  As t he  right 
v e n t r i c l e  fails,  t he  r i g h t  a t r i a l  p res su re  r ises ai td a r i g h t  to  le f t  s h u n t  m a y  develop, 
p r o d u c i n g  cyanos i s .  A t  th i s  s t age  the  o p e r a t i v e  r i sks  are  v e r y  g rea t .  

Prognosis 
W i t h o u t  o p e r a t i o n  these  p a t i e n t s  h a v e  an  u n c e r t a i n  fu tu re .  D e a t h s  from 

A.S .D .  in i n f a n c y  a re  rare  a n d  se r ious  S y m p t o m s  i n f r e q u e n t  before  t h e  age of 

*This paper was p~ese'n4ed at the Second "v~rorld Congress of Anaestheslologists, Toronto, 
Canada, Sept. 4-10;*1960 
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FIGURE 3 

9.0 \ears. However, by 40 years of age, half the patienlts have gross cardiac en- 
largement and the average age at death is 49 years. Therefore, it is advisable to 
repair the defect at any early age. The agegroup two to ten years carries the least 
risk because this group have not had time to develop serious~ complications and 
the defect is still small and readily repaired. 

A naesthetic 3fa nagement 

The anaesthetic management begins with the preoperative visit. 1 Because 
this procedure is always elective in children, any complicating illness results in 
cancellation of the operation. The patient is thoroughly examined with special 
attention to the cardiovascular system. If no con~raind~cations exist, pre- 
medication is ordered one hour preoperatively as follo~vs: 

I. Under 20 lb. atropine (0.012 mg./lb.) only. 
'2. 20-80 lb. atropine (0.012 reg./lb.) and meperildi~e (0.76 reg./lb.) and 

pentobarbi.tal (1 reg./lb.). 
.3. Over 80 lb. atropine (0.012 reg./lb.) and morphj~ne (0. l reg./lb.). 
The methods of induction of anaesthesia vary with ~he size of the patient and 

the severi ty of the cardiovascular lesion. In infants, cyclopropane and oxygen 
may be used followed bv intramuscular succinylcholine (2 reg./lb.). If very 
seriousl,; ill, succinylcholine with oxygen only is to be] preferred. For the induc- 
tion of babies and children, 2�89 per cent thiopentone ( 'sleep" dose) followed by 
intravenous succinylcholine (1 mg./lb.) is satisfactors;!. After oxygenation, intu- 
bation is performed with a Portex Magill tube. After intubation anaesthesia is 
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mainta ined w i t h  n i t r o u s  o x i d e - o x y g e n  u n t i l  s p o n t a n e o u s  r e s p i r a t i o n s  r e t u r n .  
During cool ing ,  n i t r o u s  o x i d e - o x y g e n - h a l o t h a n e  (0.5 to  1 pe r  c e n t )  is. used.  
During su rge ry ,  un t i l  t h e  occ lu s ion  per iod ,  h y p e r v e n t i l a t i o n  is m a i n t a i n e d  a~d  
nitrous o x i d e - o x y g e n - h a i o t h a n e  is s u p p l e m e n t e d  b y  a d d i t i o n a l  succ iny lcho l i ,  ne  
as needed: A f t e r  occ lus ion ,  h y p e r v e n t i l a t i o n  is m a i n t a i n e d  w i t h  n i t r o u s  ox ide -  
oxygen on ly .  

For m a x i m u m  s a f e t y  d u r i n g  th i s  t y p e  o f  su rge ry ,  v a r i o u s  p h y s i o l o g i c a l  func -  
tions m u s t  be m o n i t o r e d .  In  p a r t i c u l a r ,  t h e  c a r d i o v a s c u l a r  s y s t e m  m u s t  be 
closely-checked.  In  a d d i t i o n  to  a n o e s o p h a g e a l  s t e t h o s c o p e  a n d  a n  o s c i l l o m e t e r ,  
we use a s i x - c h a n n e l  S a n b o r n  m a c h i n e  w i t h  v i s0scopes  for o b t a i n i n g  a n  .e lec t ro-  
cardiogram, e l e c t r o c e p h a l o g r a m ,  a n d  d i r e c t  p r e s su re  r e co rd ings .  B lood  loss i s  
measured b y  us ing  c a l i b r a t e d  s u c t i o n  f lasks,  w e i g h i n g  of  sponges ,  a n d  e s t i m a t i n g  
the blood loss on  d r apes .  A d m i n i s t e r e d  i n t r a v e n o u s  f luid is a c c u r a t e l y  m e a s u r e d .  
All da t a  is c h a r t e d  c o n c u r r e n t l y  o~l a b l a c k b o a r d  to m a i n t a i n  a n  e x a c t  r e p o r t  on  
blood ba l ance .  

[-[ypothermia 
Pat ien ts  a re  su r f ace  coo led  b y  us ing  a " T h e r m - O - R i t e "  b l a n k e t  w i t h  f luid c i rcu-  

lating a t  0 ~ C . ,  a n d  i ce -bags  a re  p laced  o v e r  t h e  a x i l l a r y  a n d  i n g u i n a l  a reas .  
Patients o v e r  75 lb. m a y  h a v e  sm'all a m o u n t s  of ice p l aced  di:rectlg, oil t h e  sk in  to  
increase the  r a t e  of cool ing .  S u r f a c e  ice s h o u l d  be used c a u t i o u s l y  as  i t  greatl_v 
increases s u b s e q u e n t  d r i f t  of t e m p e r a t u r e .  W h e n  t e m p e r a t u r e  i s~below 33 ~ C.,  
movements of .the p a t i e n t  s h o u l d  be mi~fimal to a v o i d  u n d u e  st iI{~ulat ion of t he  
hypothermic  h e a r t .  O e s o p h a g e a l ,  r ec ta l ,  a n d  musc l e  tem;Derat t r res  are, r e c o r d e d  
every ten m i n u t e s .  

The ra te  of coo l ing  c a n n o t  be acct{ratel.v p r e d i c t e d  b e c a u s e  of t h e i n u m e r o u s  
factors i n v o l v e d ,  such  as  size Of p a t i e n t ,  deg ree  of musc l e  t one ,  a m o t r n t . o f  per i -  
pheral v a s o c o n s t r i c t i o n  or  d i l a t a t i o n ,  a i n o u n t  of a d i p o s e  t i ssue ,  t h e  a m b i e n t  
temperature a n d  h u m i d i t y  i n c l u d i n g  the  use of ice, a n d  i n d i v i d u a l  v a r i a t i o n .  
The most  r e l i ab le  g u i d e  to  s u b s e q u e n t  t e m p e r a t u r e s  is i n d i c a t e d  b y  t h e  s lope  
of the t e m p e r a t u r e  cu rve .  As t he  s lope  s t eepens ,  c o o l i n g  m u s t  cease  s o m e w h a t  
earlier because  of i nc r ea sed  d r i f t .  W h e n  coo l ing  is r ap id ,  t h e  o e s o p h a g e a l  a n d  
rectal t e m p e r a t u r e s  m a y  di f fer  b y  severa l  degrees ,  w i t h  t h e  o e s 0 p h a g e a l  t e m -  
perature u s u a l l y  b e i n g  lower .  

What  is t he  o p t i m a l  t e m p e r a t u r e  for occ lu s ion  a n d  r e p a i r  of a t r i a l  s ep t a l  d e f e c t s ?  
There are n u m e r o u s  p o i n t s  to  .cons ider  b u t  the  t i m e  f a c t o r  is t he  m o s t  vi.tal one .  
In our series, t h e  a v e r a g e  t i rne  for r e p a i r  of t he  f i rs t  75 cases  was  4.8 ra in . ,  b u t  
in the las t  25 cases  was  3.9 ra in .  H o w e v e r ,  t h e  o c c l u s i o n  pe r iod  r a n g e d  f rom 2 
to 7} rain. I t  is n e c e s s a r y  to  a l low a m a x i m u m  per iod  of occ lu s ion  e v e n  if o p e r a t i v e  
time is s o m e w h a t  inc reased .  T h u s  t h e  o p t i m a l  t e m p e r a t u r e  is a 0  ~ t o  a l  ~ c .  

Rewarming  is i n s t i t u t e d  a c c o r d i n g  to t he  s lope  of t he  t e m p e r a t u r e  c u r v e  a n d  
the stage of t h e  p r o c e d u r e .  T h e  w a r m i n g  s o l u t i o n  is c i r c t i l a t e d  a t  40 ~ C. a n d  h o t  
water bo t t l e s  m a y  be a d d e d .  W h e n  t he  r ec t a l  t e m p e r a t u r e  r e a c h e s  33 ~ C.,  t h e  
patient m a y  b e a w a k e n e d  and  r e t u r n e d  to  t h e  r e c o v e r y  room.  

Within the  m o d e r a t e  r ange  of h y p o t h e r m i a  used  in t h i s  series,  c o m p l i c a t i o r i s  
ascribed to h y p o t h e r m i a  were  rare .  T h e s e  m a y  be m e n t i o n e d  as  fo l lows.  
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(1) I n c r e a s e d  m y o c a r d i a l  irr~t0bility~ E l e v e n  cases  d e v e l o p e d  ,vent r icular  
f ib r i l l a t ion  b u t  all of t hese  o c c u r r e d  i k n m e d i a t e l y  a f t e r  t h e  occ lus ion  per iod  and 
fou r  cases  h a d  v is ib le  c o r o n a r y  a i r  emb'oli .  M a n y  f a c t o r s  o t h e r  t h a n  hyp0- 
t h e r m i a  w e r e  i n v o l v e d .  

(2) A l t e r a t i o n s  in b l eed ing  a n d  c l o t t i n g  t imes .  N o  h a e m a t o l o g i c a l  inves t iga ,  
t ions  were  p e r f o r m e d  in t h i s  ser ies  b u t  h a e m o r r h a g e  w a s  n o t _ a  t r o u b l e s o m e  
f e a t u r e ,  e x c e p t  d u r i n g  t h e  occ lus ion  per iod .  

i L  ,~. (3) M e t a b o l i c  ac idos is .  In  a d u l t s  u n d e r g o i n g  h y p o t h e r m i a ,  a n  a o u t e  acidOtic 
s y n d r o m e "  h a s  been  d e s c r i b e d  d u r i n g  r e w a r m i n g .  N o n e  of o u r  p a t i e n t s  developed 
th i s  c o m p l i c a t i o n .  A s t u d y  of t h e  a c i d - b a s e  a n d  e l e c t r o l y t e  c h a n g e s  in some of 
o u r  p a t i e n t s  s h o w e d  o n l y  m i n o r  a l t e r a t i o n s .  

Occlus ion Per iod  

Before  the  h e a r t  is occ luded ,  s eve ra l  s t e p s  m u s t  be taken2 
(1) Blood loss m u s t  be  d e t e r m i n e d  a n d  b a l a n c e d .  T h e n  a 500 cc. bo t t l e  0f 

h e p a r i n i z e d  b lood  m u s t  be s t a r t e d  i n t r a v e n o u s l y .  T h i s  bood  is a d m i n i s t e r e d  to 
r ep l ace  losses o c c u r i n g  d u r i n g  the  occ lus ion .  

(2) A flow of CO_~ (6 L / n a i n )  is s t a r t e d  a n d  c o n n e c t e d  to a n  " e t h e r  h o o k "  at 
t he  o p e r a t i v e  si te.  T h i s  ga s  b l a n k e t s  t h e  le(~ a t r i u m  to  a v o i d  a i r  embo l i .  

(3) S u c c i n y l c h o l i n e  is i n j ec t ed  to  p r o l o n g  t h e  a p n o e i c  phase .  
(4) 100 pe r  c e n t  o x y g e n  is adSn in i s t e r ed  for  ~'~) sec'. p r e c e d i n g  ~cc lus ion .  
D~uring the  occ lus ion  per iod ,  a d d i t i o n a l  step, s~mus t  be  t a k e n .  
(1) G a s  flow is c u t  off a n d  t h e  l u n g s  a r e  a l l owed  to co l lapse .  
(:2) T h e  d u r a t i o n  of occ lus ion  is a n n o u n c e d  a t  t w o - m i n u t e  i n t e r v a l s .  
(3) As  t h e  final s u t u r e  in t he  d e f e c t  is t ied ,  t h e  l u n g s  a r e  i n f l a t ed ,  forc ing  out 

b lood w h i c h  fills t he  le f t  a t r i u m  a n d  d i s p l a c e s  a n y  a i r  p r e s e n t .  
(4) Blood  lost  is r ep l aced  b u t  if t h e  loss exceeds  300 cc. a s e a r c h  m u s t  be made 

for  a n  u n r e c o g n i z e d  lef t  s u p e r i o r  v e n a  c a v a ,  a, loose c a v a l  t o u r n i q u e t ,  o r  a dis- 
t o r t i o n  of t he  h e a r t  p r o d u c i n g  a o r t i c  v a l v e  insuf f ic iency .  

W i t h i n  one  m i n u t e  of t he  r e s t o r a t i o n  of t h e  c i r c u l a t i o n ,  t h e r e  is a m a r k e d  rise 
in t h e  sys to l i c  a n d  d i a s to l i c  b lood  p re s su re s ,  s o m e t i m e s  r e a c h i n g  230/130. 
D u r i n g  t h e  s u b s e q u e n t  10 to  40 min . ,  t h e r e  is a g r a d u a l  fall  to  n o r m  o~nsive 
levels.  T h i s  h y p e r t e n s i v e  p h a s e  a l w a y s  occu r s  to  s o m e  d e g r e e  un le s s  extreme 
h y p o v o l a e m i a  ex is t s  o r  g ross  m y o c a r d i a l  f a i l u r e  is p r e s e n t .  T h i s  h a s  been  called 
t h e  p o s t - o c c l u s i o n  h y p e r t e n s i v e  p h a s e  a n d  h a s  b e e n  s t u d i e d  in c o n j u n c t i o n  with 
D r .  R.  A. M i l l a r  of M o n t r e a l .  H e  d e t e r m i n e d  t h e  c a t e c h o l a m i n e l e v e l s  present 
d u r i n g  th i s  p h a s e  a n d  t h e y  e x a c t l y  pa ra l l e l l ed  t h e  h y p e r t e n s i v e  phase .  2 I t  appear i 
t h a t  t he  a d r e n a l  g l a n d s  a r e  s t i m u l a t e d  to sec re t e  e p i n e p h r i n e  a n d  norepinephrine 
d u r i n g  th i s  phase ,  b u t  the  e x a c t  m e c h a n i s m  h a s  n o t  y e t  been  d e t e r m i n e d .  

Resu l t s  

T h i s  p a p e r  d e a l s  w i t h  100 c o n s e c u t i v e  p a e d i a t r i c  eases  w h i c h  ~lere diagnosed 
as  h a v i n g  u n c o m p l i c a t e d  a t r i a l  s ep t a l  d e f e c t s  of t h e  s e c u n d u m  tvpe .  T h e y  came 
to  o p e r a t i o n  d u r i n g  t h e  pe r iod  J a n u a r y  1957 to Apr i l  1960. @he ages  ranged 
f r o m  4 to 16 y e a r s  a n d  a r e  s u b d i v i d e d  a c c o r d i n g  to T a b l e  I. 

T h e  r a t i o  of f e m a l e s  to m a l e s  w a s  6 0 / 4 0  w h i c h  t e n d s  to  c o n f i r m  a slightly 
i nc r ea sed  inc idence  in females .  
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TABLE I 

4-7 yrs. 8-11 yrs. 12=lg yrs. Total 

Male 15 15 iO 40 
Female 28 19 60 

I 
i 

Complications (deaths: 2 per 100 cases). 
(1) S e p t e m b e r ,  1957, a n  e i g h t - y e a r - o l d  p a t i e n t ,  26 h o u r s  p o s t o p e r a t i v e l y ,  

developed medias i : ina l  t a m p o n a d e  fo l lowed b y  a' carcf iac  a r r e s t .  R e s u g c i t a f i o n  
was unsuccessfuL; l ungs  h a d  g ross  i n t r a b r o n c h i a l  a n d  in t r a : - a lveo l a r  h a e m o r r h a g e .  

(2) S e p t e m b e r ,  1959, a 14 -yea r -o ld  p a t i e n t  h a d  a n  i n c o m p l e t e  c lo su re  o f A i S . D .  
in March ,  1957. A t  second  a t t e m p t  a 3 - i n c h  hole w a s  t o r n  in t h e  t i g h t a t r i u m  
and 7 L. of b lood  w a s  lost .  R e s u s c i t a t i o n  w a s  success fu l  b u t  t h e  o p e r a t i o n  w a s  
postponed. D u r i n g  r e w a r m i n g ,  c a r d i a c  a r r e s t  o c c u r r e d .  W h e n  a g a i n  r e s u s c i t a t e d ,  
cooling w a s  r e i n s t i t u t e d ,  a n d  A . S . D .  closed.  S u b s e q u e n t l y ,  t he  h e a r t  w o u l d  n o t  
maintain i ts  c o n t r a c t i l i t y .  

Complications (morbidity: 29 per 100 cases). C a r d i a c  a r r y t h m i a s :  11 p a t i e n t s  
developed v e n t r i c u l a r  f ib r i l l a t ion  a f t e r  occ lus ion ,  4 p a t i e n t s  d e v e l o p e d  o t h e r  
serious i r regula r4 t ies ;  a i r  embol i "  4 p a t i e n t s  h a d  vis ib le  c o r o n a r y  a i r  e m b o l i ;  
5 pa t ients  h a d  e v i d e n c e  of c e r e b r a l  d i s t u r b a n c e s ,  p r o b a b l y  a i r  e m b o l i ;  b lood  
10ss': 10 p a t i e n t s  los t  o v e r  t , 0 0 0  cc. d u r i n g  occ lus ion ;  i n f e c t i o n :  3 mi ld  a n d  1 
severe case ;  t e chn i ca l  d i f f i c u l t i e s :  4 m u l t i p l e  de fec t s ,  3 a s s o c i a t e d  a n o m a l o u s  
puhnonary ve ins ,  1 d e x t r o p o s i t i o n ,  1 i n c o m p l e t e  c losure ,  I t h o r a c o t o m y  on ly .  

VALVULAR PULMONARY STENOSI S 

This de fec t  is c o r r e c t e d  b y  o c c l u d i n g  the  h e a r t ,  o p e n i n g  the  p u l m o n a r y  a r t e r y ,  
and incising t h e  p u l m o n a r y  va lve .  T h i s  p r o c e d u r e  i s )na tmed  a f t e r  H e n r y  S w a n  
who first r e p o r t e d  i t  in 1954. 

Congeni ta l  s tenffs is  of t h e  p u l m o n a r y  v a l v e  is d u e  to  a fus ion  of t h e  c u s p s  
which m a y  be  p a r t i a l  or  a l m o s t  c o m p l e t e  (Fig .  4). T h e  p a t h o l o g i c a l  c h a n g e s  a r e  
ientirely ti le r e s u l t  of th i s  o b s t r u c t i o n  to t h e  o u t f l o w  of b lood  f r o m  t h e  r i g h t  
ventricle. Th'e r i g h t  v e n t r i c u l a r  p r e s s u r e  is g r e a t l y  i n c r e a s e d  a n d  m a y  exceed  
systemic levels.  T h e  r i g h t  v e n t r i c l e  h y p e r t r o p h i e s  a n d  l a t e r  u n d e r g o e s  d i l a t a t i o n  
and failure.  T h e  r i g h t  a t r i a l  p r e s s u r e  a lso  r ises  a n d  in t h e  p r e s e n c e  of a p a t e n t  
f0ramen ova le ,  a r i g h t  to le f t  s h u n t  m a y  o c c u r  (F ig .  5).  

Prognosis 
Withou t  v a l v o t o m y  t h e  p rognos i s  d e p e n d s  e n t i r e l y  oil t he  d e g r e e  of s t enos i s .  

The more  c o m p l e t e  t h e  s tenos i s ,  t he  ea r l i e r  c y a n o s i s  a n d  R . V .  of a t r i u m  occur .  
Infants wi th  a p i n : h o l e  orifice m a y  d e v e l o p  c y a n o s i s  a n d  f a i l u r e  a n d  d ie  in t h e  
first weeks  of life. P a t i e n t s  w i t h  m o d e r a t e  d e g r e e s  of s t enos i s  m a y  s u r v i v e  to  
middle age.  

Anaesthetic management 
The a n a e s t h e t i c  m a n a g e m e n t  for these  cases  is ident. ical  w i th  t h a t  fo r  a t r i a l  

septal defects .  T h e  o p t i m a l  t e m p e r a t u r e  for  th i s  p r o c e d u r e  is 31 ~ to  32 ~ C,.  a s  
the occlusion pe r iod  is sho r t e r .  T h e  a v e r a g e  occ lus ion  t i m e  in o u r  ca se s  w a s  
3.2 rain. 
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Results 

FIGURE 5 

"FABLE I I 

0-6 mos. 6 mos.-7 yrs. 8-16 yrs. Total 

Male 6 12 8 26 
Female 7 14 8 29 

Complicalions (deaths: 6 per 5,5 cases). 

Age Time of death 
20 days 7 hrs. postop. 
10 weeks 8 hrs. postop. 
8 days 24 hrs. postop. 
10 days 5 hrs. postop. 

21 days 14 hrs. postop. 
4 mos. D.O.T. 

Post-mortem findings 
Pulmonary atresia, small R.V. 
V.S.D., infundibular pulmbnary stenosis, small R.V. 
Infundil~ular pulmonary stenosis, hypoplastic IVR.V. 
Tricuspi~ hypoplasia, small R.V., mediastinal tam- 
ponade 
Tricuspid hypoplasia, small R.V. puhnonary atresia 
Tricuspid atresia, pulmonary atresia. 
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These  i n f a n t s  a l l  c a m e  t o  o p e r a t i o n  w i t h  c y a n o s i s  a n d  c a r d i a c  fa i ' lure  a n d  w e r e  
unresponsive  t o  m e d i c a l  t h e r a p y .  I n  s o m e ,  t h e r e  w a s  no  iJime for  c a r d i a c  c a t h e -  
terization a n d  e x a c t  d i a g n o s i s .  T h e  r i s k s  of s u c h  a m a j o r  p r o c e d u r e  to  a m o r i b u n d  
infant m u s t  be  a c c e p t e d .  W i t h  m o r e  k n o w l e d g e  a n d  e .~per ience ,  a n d  i n f i n i t e  
a t tent ion to  d e t a i l ,  t h e  o p e r a t i v e  m o r t a l i t y  in t h e s e  t i n y  i n f a n t s  wi l l  be  r e d u c e d .  

Complications ( m o r b i d i t y :  16 p e r  55 cases ) .  V e n t r i c u l a r  f i b r i l l a t i o n ,  11; a r r y t h -  
rajas, 1; b lood  loss  o v e r  1 ,000 cc. ,  1; w o u n d  i n f e c t i o n ,  1; h a e m o t h o r a x ,  1 ;  a t e t g c -  
tasis, 1. 

Once t h e  s t e n o s e d  v~alve is i n c i s e d  a n d  t h e  c i r c u l a t i o n  r e s t o r e d ,  t h e s e  p a t i e n t s  
are d r a m a t i c a l l y  i m p r o v e d .  I f  n o  o t h e r  l e s i o n s  a r e  s t i l l  p r e s e n t ,  m o r b i d i t y  s h o u l d  
not exceed t h a t  of t h o r a c o t o m y .  

N U ~ i M A R Y  

The p a t h o l o g i c a l  f e a t u r e s ,  t h e  a n a e s t h e t i c  m a n a g e n i e ~ l t ,  a n d  t h e  r e s u l t s  of 
operation o n  100 c h i l d r e n  w i t h  a t r i a l  s e p t a l  d e f e c t s  a n d  55 c h i l d r e n  w i t h  v a l v u l a r  
pu lmonary  s t e n o s i s  h a v e  b e e n  d i s c u s s e d .  T h e s e  ~ p e r a t i o n s  w e r e  c a r r i e d  o u t  a t  
the H o s p i t a l  fo r  S i c k  C h i l d r e n ,  T o r o n t o ,  u s i n g  a n a e s t h e s i a  w i t h  h y p o t h e r m i a  
0nly. T h i s  t e c h n i q u e  is s i m p l e  a n d  sa fe  a n d  a l l o w s  d i r e c t  v i s u a l  r e p a i r  fo r  t h e s e  
defects. 

R~-SUM~ 

L ' a n e s t h 6 s i e  s o u s  h y p o t h e r m i e  e n  c h i r u r g i e  ((& c o e u r  ouve r t~ )  e s t  e n t r e e  da les  
la p r a t i q u e  q u o t i d i e n n e .  A 1' ( ( H o s p i t a l  for  S i c k  C h i l d r e n  )7 d e  T o r o n t o ,  c e t t e  
m~thode e s t  u t i l i s 6e  e s s e n t i e l l e m e n t  p o u r " l a  c o r r e c t i o n  d e  (a)  d ~ f a u t s  d u  s e p t u m  
auriculaire d ' o r i g i n e  s e c o n d a i r e ,  e t  (b) la s t 6 n o s e  d e s  w f l v u l e s  d e s  a r t&res  pu l -  
monaires. 

Cet te  c o m m u n i c a t i o n  s ' a p p u i e  s u r  u n e  s6r ie  d e  100 ea s  d e  f e o n e t u r e  d e  1~ 
c o m m u n i c a t i o n  i n t e r - a u r i c u l a i r e ,  e t  de  60 c a s c l e  ' " c o r r e c t m n  d e  la s t ~ n o s e  d e s  
valvules p u l m o n a i r e s .  

On d~cr i t  les  a s p e c t s  a n a t o m i q u e s ,  p h y s i o - p a t h o l o g i q u e s  e t  p r o n o s t i q u e s  d e  
ces deux t y p e s  d e  l~s ions  c a r d i a q u e s  c o n g ~ n i t a l e s .  

On d i s c u t e  e n s u i t e  de  la c o n d u i t e  d e  l ' a n e s t h ~ s i e ,  y c o m p r i s  la p r S p a r a t i o n  
pr~-op6ratoire,  l ' i n d u c t i o n ,  le m a i n t i e n  e t  le con t r61e .  

On expose  les  r e&rhodes  u t i l i sSes  p o u r  r e f r o i d i r  e t  r 6 c h a u f f e r  les  p a t i e n t s ,  a i n s i  
que les c o m p l i c a t i o n s  d e  l ' h y p o t h e v m i e .  

On dScr i t  e t . d i s c u t e  les  p r o b l & m e s  q u i  se p o s e n t  a v a n t ,  p e n d a n t  e t  apr&s la  
p6ri0de occ lu s ive .  

On expose  e n f i n  en  d 6 t a i l  les c o m p l i c a t i o n s  e t  les  r ~ s u l t a t s  d e  la  c o r r e c t i o n  
de ces cas de  lSs ions  c o n g 6 n i t a l e s  c a r d i a q u e s .  
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