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provide pre-induction data for the individual Ireatment 
groups. 
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on-line pressure-volume loop eapability to pin-point more 
precisely ventricular cad systole for future studies. 

Finally, although the negative effects on cardiac function 
were observed, to varying degrees, with all three narcotics, the 
adverse effects on myocardial metabolism (and the greatest 
decrease in diastolic compliance) were observed only after 
alfentanil. The fact that all three groups were ventilated with 
equal positive pressure yet showed different diastolic compli- 
ance slopes suggests ischaemic-indueed changes. This was 
supported by adverse metabolic changes in the alfentanil group. 

tn conclusion, we believe that anaesthetic induction with the 
narcotic agents studied produced small but significant alter- 
ations in myocardial fitnction and metabolism (the latter in the 
alfentanil group) in patients undergoing elective coronary 
bypass surgery. Patients with impaired ventricular function and 
those who have acute ischaemia may have a mare pronounced 
response to narcotic induction. Caution should be exercised 
under these circumstances. 

R E P L Y  
we are grate/id for the interest in our study expressed by Drs. 
MacAdams and Thomson. They carefully reviewed our manu- 
script and correctly identified limitations which were encoun- 
tered in our assessment of myocardial contractility in patients 
undergoing narcotic anaesthesia. We concur with some of  their 
observations. Volume loading before and after induction 
produced only a small increase in systolic blood pressure and 
thus limited our ability to assess systolic function. We also agree 
that the imprecision inherent in the method of determination of 
the left ventricular end-systolic volume index may have 
decreased our ability to assess systolic function. However, 
despite these considerations, we believe that there is compelling 
evidence for a decrease in myocardial contractility associated 
with narcotic anaesthesia. 

First, the large variability associated with our measurements 
decreased the likelihood of oar finding a statistically significant 
depression in systolic function. The fact that we were able to 
demonstrate such a difference suggests that the depression was 
profound. We were able to demonstrate a signOqcant difference 
because we employed a powerJkl statistical tool. Analysis of  
covariance permitted the simultaneous evaluation of the slope 
and the position of the systolic pressure-volume relation. The 
figure in the letter from Drs. MacAdams and Thomson 
demonstrated that the systolic pressure-volume points post- 
induction were below the pre-induction values. This difference 
in position may represent a decrease in end-systolic elastanee. 
Our sensitive method of analysis which incorporates both slope 
and position permitted us to conclude that this represented 
depression in systolic function. 

Secondly, we believe that there is additional evidence for 
depressed myocardial contractility with narcotic anaesthesia 
induction. Preload reeruitable stroke-work index also de- 
creased with anaesthetic induction. Glower t and colleagues 
have demonstrated that this relation provides a better estimate 
of myocardial contractility than does end-systolic elastance. 
There are in vivo measurements, and we do not find it surprising 
that loss of consciousness with narcotic buluction, and the 
accompanying loss of sensory input, is associated with a 
reduction in myocardial contractility. Such a demonstration is 
dependent upon the sensitivity of  the measurements. The 
importance is in the comparisons. In an effort to increase the 
accuracy of these comparisons we have recently developed 
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Fentanyl, sufentanil, alfentanil 
and myocardial function 
To the Editor: 
Although it is stated in the article "Effects of anaesthetic 
induction on myocardial function and metabolism: a 
comparison of fentanyl, sufentanil and alfcntanil" (Can J 
Anaesth 1988; 35: 219-33)  that the patients in the 
alfentani] group had a progressive decrease in blood 
pressure for nearly five minutes, this is not shown in Fig- 
me 2. The mean arterial pressures in the alfentanil and 
sufentanil groups were equally depressed (compared with 
fentanyl) one minute after induction, but it is the 
sufentanil group which subsequently shows the persis- 
tently lowest blood pressures. 

It is also stated that induction caused a reduction in 
cardiac index with all drugs but unfortunately this was 
not represented diagrammatically. Ejection fraction is 
shown, and this demonstrates the greatest increase in the 
alfentanil group. This cannot have been due to a reduc- 
tion in afterload (systemic vascular resistance was not 
measured but mean arterial pressure according to Figure 2 


