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DURING HYPOTHERMIC anaesthesia for cardiovascular  surgery, it has been noted 
that  a hypertensive phase follows the period of circulatory occlusion. The hyper- 
tension is of abrupt  onset and of variable degree and duration.  Its characterist ics 
have no obvious relationship to the type of cardiac lesion under repair, the 
presence or absence of vascular shunts,  the durat ion of occlusion, or the degree 
of hypothermia.  However, the hypertensive phase fails to occur when blood 
replacement is grossly inadequate  or myocardial oontracti l i ty is greatly diminished 
as with prolonged hypoxia, coronary air emboli and so forth. 

Usually, there is a rise in the s.vstolic and diastolic systemic pressures to 
approximately 160/110 ram. Hg and someti;nes to much higher levels. Simul- 
taneous observation of the puln~onary arterial pressures reveals an insignificant 
rise ( <5  ram. Hg). "With these considerations in mind it was decided to investigate 
the plasma catechoI amine levels before and after the period of circulatory 
occlusion. 

I ETHOD 

Six children in good condition were selected (Table I). All had uncomplicated 
atrial septal defects of the secundum type which were repaired u~der direct 
vision during a period of circulatory occlusion: Hypotherm?c anaesthesia was 
conducted according to techniques previously outlined (1.). The  systemic blood 
pressure was monitored using a Colleus oscillometer and an ih~ltra-arterial needle 
connected to a t ransducer and a Sanborn (150 5I. series) six-channel recorder. 
Samples of blood (50 cc.) were withdrawn from the femoral ar tery with simul- 
taneous intravenous blood replacement. Two samples were taken preceding the 

T A B L E  ! 

Occlusion tempera ture  Dura t ion  B.P. increase 
Age \Veight of occlusion 

Pat ient  Sex (yrs )  (in lbq ) Ksophageal Rectal  (in nlin.} Systolic Diastolic 

t M 0 32 ~, 29 3 29 5 4 50 30 
2 F 6 4 l 2~,) 2 30.2  3 .5  80 60 
3 b" 8 39 29 3 29 0 3 5 100 60 
4 K 7 55~ 30 0 31 0 :} 0 50 40 
5 F 12 6-t 30 5 31 1 4 .0  100 35 
0 F 7 37 31 7 31 2 5 55 40 

1From the Research Insti tute,  Hospital for Sick Children, Toronto,  Canada.  
2Depar tment  of Anaesthesia,  Hospital for Sick Children and Univers i ty  of Toronto.  
aDepar tment  of Anaesthesia,  .Montreal Neurological Ins t i tu te  and McGill  Universi ty .  
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period of occlusion as controls, and the remainder were taken during the hyper- 
t6nsive phase. These samples were ana~ysedJ by one of us (R. A. M.) using a 
method recently described (2). 

RESULTS 

The results are illustrated in Figures 1 a0d 2 and are self-explanatory. The 
obvious relationship between the sudden increase ~ in systemic blood pressure and 
the abrupt rise in plasma adrenalin and noradrenalin is apparent. Such high 
levels have only been encountered before in man in cases of phaeochromocytoma, 
although such levels are seen during haemorrhage and severe respiratory acidosis 
in dogs. Hypoxia is probably the major stimulus to release of these substances, 
but the exact mode of the stimulation and additional factors responsible remain 
to be inves~igatedo 

SUMMARY 

During hypothermic anaesthesia for cardiovascular surgery, it has been noted 
that  a hypertensive phase immediately succeeds the period of circulat,ory occlu- 
sion. The mechanism of the hypertension was investigated in six patients by 
determining the adrenalin and noradrenalin plasma levels before and after 
occlusion. A close relationship was observed between the sudden increase in 
systemic blood pressure and the abrupt rise in plasma catechol amines. 

Nous avons remarqu4 que l'occlusion circulatoirre ~tait suivie d'une periode 
d'hypertension dans nos cas d'hypothermie pour chirurgie cardiovasculaire. 
Nons avons recherch6 la concentration d'adrenMine et de noradrenaline plas- 
matique, avant et apris occlusion chez ces patients. Les r6sultats on~ confirm~ 
qu'il y avait une intime relation entre l 'augmentation de pression art&idle et le 
taux des catecholamines dans le plasma. 
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