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experimental investigation performed in dogs in vivo has 
found no beneficial effect with paneuronium on pulmonary 
resistance, 6 contrary to what was expected by Kuwahara and 
Goresky from pancuronium sympathomimetic properties. 
Moreover, low doses of pancuronium increased pulmonary 
resistance (likely by blocking prejunctional M2-muscarinic 
receptors) whereas vecuronium was devoid of this side effect. 6 
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R E P L Y  
There is a small but possible risk of increase in airway resis- 
tance with the use of an epidural anaesthetic when it extends 
into the high thoracic dermatomes. Accepting this small risk is 
justifiable, in view of the substantially higher risk of inducing 
broncho~pasm with airway manipulation and intubation at the 
time of induction of anaesthesia. 

The evidence provided is insufficient fi)r us to alter our rec- 
ommendation of pancuronium as a drug of first choice in 
patients at high risk of bronchospasm, where the use of a long- 
acting muscle relaxant is indicated. Although there is, based 
on research conducted in vagotomized dogs, a theoretical risk 
of marginally increasing airway resistance when low doses of 
pancuronium are used, the phenomenon is reduced at higher 
doses. We are uncomfortable directly' extrapolating a physio- 
logical response in vagotomized dogs to an intact human who 
is undergoing treatment with beclamethasone, ipratroprium, 
salbutamol, and methylprednisolone. Although we did not re- 
commend use of a general anaesthetic for the patient 
described, we would require a higher level of evidence to 
change our recommendation regarding the use of pancuroni- 
urn. Some other muscle relaxants, however, could safely be 
used. 

Each clinical situation pi'esents the anaesthetist with a 
unique opportunity to balance anaesthesia risks with patient 
benefit. The comments by Dr. Mercier and Dr. Benhamou 
emphasize the need, as part of good clinical judgement, to pri- 
orize risk for each individual patient." 

Brian S. Kuwahara MD 
Gerald V. Goresky MD 
Department of Anaesthesia 
Alberta Children's Hospital at the University of Calgary 

Arterial to end-tidal carbon dioxide 
differences during neurosurgical 
procedures 

To the Editor: 
In a recent issue of your Journal, ~ Sharma et al. concluded that 
end-tidal carbon dioxide (PETCO2 could be used as a "reliable 
guide to estimate" arterial CO 2 (PaCO:) and that Pa-PETCO2 
differences "remained stable overtime" in a group of 21 fairly 
healthy patients undergoing elective craniotomy. 

However, the intraoperative Pa-PETCO2 relationship is com- 
plex and dynamic. 2 in addition, several studies have found that 
Pa-PETCO 2 differences (or gradient) are often large, and not 
infrequently negative during anaesthesia, and that the predic- 
tion of PaCO2 from capnography is unreliable, especially 
where close CO 2 control is considered to be clinically impor- 
tant. 2-5 

Indeed, in our recent study of 96 patients mainly undergoing 
elective craniotomy for tumour resection, 6 we found that our 
patients' Pa-PETCO2 differences had a mean of only 4 • 4 
(SD) mmHg, but a range o f - 6  to 15 mmHg. More than a third 
of patients had gradients >_8 mmHg (22% of patients) or nega- 
tive gradients ( 13% of patients). Eighteen per cent of gradients 
varied in the same patient by >_4 mmHg, and the range of this 
intrapatient variation was - 8  to 6 mmHg duping anaesthesia. 

In summary, although the importance of close CO2 control 
during many neurosurgical procedures has been recently reap- 
praised? we must conclude that prediction of PaCO 2 from 
capnography alone is clearly unreliable and may be potentially 
deleterious in some patient subgroups. 
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