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SUMMARY

C a rd io p u lm o n a ry  b y p a ss (C P B ) in d u c e s a  sy ste m ic  in fla m m a to ry  re sp o n se  
sy n d ro m e  (S IR S ) in  p a tie n ts fo llo w in g  c a rd ia c  su rg e ry  th a t c a n  le a d  to  m a jo r 
o rg a n  in ju ry  a n d  p o sto p e ra tiv e  m o rb id ity . In itia tio n  o f C P B  se ts in  m o tio n  a n  
e x tre m e ly  c o m p le x  a n d  m u ltifa c e te d  re sp o n se  in v o lv in g  c o m p le m e n t a c tiv a tio n  
a lo n g  w ith  a c tiv a tio n  o f p la te le ts, n e u tro p h ils, m o n o c y te s, a n d  m a c ro p h a g e s. 
T h is in  tu rn  in itia te s th e  c o a g u la tio n , fib rin o ly tic , a n d  k a llik re in  c a sc a d e s, 
in c re a sin g  b lo o d  c o n c e n tra tio n s o f v a rio u s e n d o to x in s a n d  c y to k in e s a n d  
in c re a sin g  e n d o th e lia l c e ll p e rm e a b ility .  

T h e  b a sic  p h y sio lo g ic a l in su lts c a u se d  b y  C P B  h a v e  b e e n  a sso c ia te d  w ith  m a jo r 
p o sto p e ra tiv e  m o rb id ity , in c lu d in g  n e u ro lo g ic a l, p u lm o n a ry  a d re n a l 
d y sfu n c tio n , a n d /o r h a e m a to lo g ic a l a b n o rm a litie s. A d d itio n a l c lin ic a l 
m a n ife sta tio n s a sso c ia te d  w ith  th e  S IR S  in c lu d e  in c re a se d  m e ta b o lism  (fe v e r), 
flu id  re te n tio n , m y o c a rd ia l o e d e m a , a n d  d e trim e n ta l h a e m o d y n a m ic  a lte ra tio n s. 

T h e  u se  o f ste ro id s to  m in im iz e  o r p re v e n t th e  c o n se q u e n c e s o f S IR S  in  th e  
p o sto p e ra tiv e  p e rio d  h a s b e e n  e x te n siv e ly  in v e stig a te d  in  a d u lts. C lin ic a l 
in v e stig a tio n s in  th e  p a e d ia tric  p o p u la tio n  a re  sc a rc e . O u r a im  w a s to  in v e stig a te  
h o w  d e x a m e th a so n e  c o u ld  in flu e n c e  th e  a sso c ia te d  sid e  e ffe c ts o f C P B  in  tw o  
o rg a n s, th e  sm a ll in te stin e  a n d  th e  h e a rt. T o  th a t e ffe c t w e  c h o se  tw o  su rro g a te  
m a rk e rs, g u t p e rm e a b ility  a n d  c a rd ia c  tro p o n in  T  p ro d u c tio n .

In te stin a l m u c o sa l isc h a e m ia , a lth o u g h  tra n sie n t, c a n  o c c u r in  in fa n ts a n d  
c h ild re n  d u rin g  a n d  a fte r C P B . G u t p e rm e a b ility  h a d  n o t b e e n  p re v io u sly  
in v e stig a te d  in  c h ild re n  u n d e rg o in g  c a rd ia c  su rg e ry . In  c h a p te r tw o  w e  
d e sc rib e , in  a n  o b se rv a tio n a l stu d y , th e  n a tu ra l c o u rse  o f g u t p e rm e a b ility  in  
p a tie n ts u n d e rg o in g  c a rd ia c  su rg e ry  w ith  a n d  w ith o u t C P B . G u t p e rm e a b ility  
h a s b e e n  in v e stig a te d  in  h e a lth y  c h ild re n  a n d  n e o n a te s n o t u n d e rg o in g  su rg ic a l 
o r m e d ic a l in te rv e n tio n s d u rin g  th e  stu d y  p e rio d . P a tie n ts w ith  c o n g e n ita l 
c a rd ia c  d ise a se s h a v e  p re o p e ra tiv e  g u t p e rm e a b ility  v a lu e s u p  to  se v e n  tim e s 
w h a t w e  c o u ld  e x p e c t in  h e a lth y  c h ild re n  o f sim ila r a g e .  

In  p a tie n ts o p e ra te d  w ith o u t C P B  g u t p e rm e a b ility  w a s re d u c e d  in  th e  
p o sto p e ra tiv e  p e rio d  re tu rn in g  to  n e a r n o rm a l v a lu e s 2 4  h o u rs a fte r su rg e ry . O n  
th e  o th e r h a n d , in  p a tie n ts u n d e rg o in g  su rg e ry  w ith  C P B  g u t p e rm e a b ility  
d e te rio ra te d  e v e n  fu rth e r in  th e  p o sto p e ra tiv e  p e rio d . 
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In chapter three we report the results of a study designed to test the hypothesis 
that dexamethasone has beneficial effects on intestinal permeability during the 
postoperative period. D examethasone given before CPB starts reduced 
intestinal permeability within 24 h after surgery. The differences are highly 
significant when compared to control patients not given dexamethasone. In the 
investigation reported in chapter four we studied the changes in intestinal 
permeability in patients undergoing stage I of the N orwood procedure.

N eonates with hypoplastic left heart syndrome (H L H S) undergo surgical repair 
in three stages. These patients suffer from an imbalanced circulation potentially 
exposing the intestine to chronic ischaemia. The surgical repair requires a 
period of circulatory arrest. It comes as no surprise, therefore, that H L H S 
patients are at high risk of developing necrotizing enterocolitis in the 
postoperative period, with devastating consequences. W e found that H L H S 
patients have abnormal intestinal permeability before and after surgery.  

Rhamnose is one of the four sugars used to test intestinal permeability. F or the 
last thirty years it has been assumed that rhamnose is an inert sugar not 
metabolized by the human body. W e have found this not to be the case, and 
the results are presented in chapter five.

The type of anaesthetic agent used during adult coronary bypass surgery may 
influence considerably the postoperative production of cardiac troponin T 
(cTnT), a protein that reflects the extent of myocardial damage after a period of 
hypoxia. In particular halogenated ethers may exert its effect through a process 
called anaesthetic preconditioning, a phenomenon similar to ischaemic 
preconditioning.  

Anaesthetic preconditioning has not been investigated in paediatric cardiac 
surgery to the same extent as in adult cardiac surgery. In chapter six we present 
a study of the effects of three different anaesthetic agents, propofol, midazolam 
and sevoflurane, on the postoperative production of cTnT in paediatric cardiac 
surgical patients. Contrary to what happens in adult patients we could not find 
significant differences in the postoperative production of cTnT when 
midazolam, propofol or sevoflurane were used as anaesthetic agents. 

In chapter seven, we report on a study designed to test the hypothesis that 
dexamethasone given before CPB starts may have myocardial protective effects 
as assessed by the postoperative production of cTnT. Subgroup analysis in 
cyanotic and neonatal patients was also evaluated for the same hypothesis.
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We found that dexamethasone did reduce postoperative cTnT concentrations. 
However, the reduction was short lived and was not accompanied by 
improvements in any of the other clinical parameters measured.


