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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." 
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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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6 lsert PR. Arterial to end-tidal CO2 differences during neu- 
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R E P L Y  
We agree with Dr. Isert's statement that "the prediction of 
PaC02 from capnography is unreliable." 7"0 ascertain this 
.from our data, we would have to formulate a least squares 
regression equation. This was not the purpose of our study. 
Our objective was to examine the variation in the PaCO2- 
P~'rC02 difference during prolonged neurosurgical anaesthe- 
sia. We concur that the difference between the PaC02 and the 
P~.-t'C02 can vary widely in a given patient (0.8-9.3 mmHg in 
our study). However, once this difference is known, it remains 
stable over time. 

Dr. lsert states in his study t that 18% of PaCO2-P~'TCO 2 
differences varied in the same patient by >_4 mmHg. 
Unfortunately from this abstract there is not enough informa- 
tion to comment fully.There are many factors which influence 
the production and elimination of carbon dioxide (i.e., meta- 
bolic rate, temperature, physiologic dead space, minute venti- 
lation). The period from induction of anaesthesia to the begin- 
ningof surgery is an inherently unstable time (i.e., decrease 
temperature due to exposure of the patient during positioning, 
haemodynamic and metabolic rate changes as central lines 
are inserted, head pins applied or surgery is begun.) in our 
study, initial measurements of the PaCO2-PL't'COz difference 
were obtained after the start of surgery when all of these fac- 
tors were stable, in Dr. lsert's study, only 176 arterial blood- 
gases (ABG) were measured in 96 patients and it appears that, 
at most, each patient had two ABG samples. If the first 
PaCO2-PE'rC02 difference measurement was during this 
unstable presurgical period, this may account.]'or the gradient 
varying later during surgery. It is also interesting to note in 
his study that knowledge of the PaCO 2 caused a change in 
management of only 17% of patients. Therefore, 83% of 
patients could have been managed successfully with the end- 
tidal PC02 alone. He concludes (as we do) that at least one 
ABG be measured during the case. 

We do not feel equating elective operative neurosurgical 
patients to intensive care patients is a fair comparison. 23 In 
Russell's article, 2 the size of the PaCOz-PErCOz difference 
correlates with changes in mean arterial pressure, FrO 2 and 
PaC02 under a wide range of physiological conditions. There 
is no comment on the PaCOz-PE7"C02 difference variation in 
individual patients over time. Similar arguments can be 
applied to Engoreti's article 3 which consisted of 14 neuroin- 
tensive care patients, nine of whom were studied after motor 
vehicle accidents. 

We conclude that end-tidal PC02 can be used as a reliable 
guide to estimate arterial PC02 in healthy patients during 
elective neurosurgical procedures of prolonged duration once 
the PaCO2-PErC02 difference has been established. 
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Fibreoptic intubation in the 
anaesthetized patient 

To the Editor: 
Fibreoptic techniques have become the method of choice for 
rnanaging the difficult intubation in the elective setting. The 
advantages and disadvantages of awake versus asleep fibreop- 
tic intubation have been discussed previously, t and have been 
commented on more recently. 2 Physical examination is inade- 
quatein predicting difficult intubation and fibreoptic intubation 
is a useful strategy in the management of patients in whom 
preoperative assessment did not suggest a difficult intubation. 3 

We would like to suggest an alternative, two-operator fibre- 
optic intubation technique under general anaesthesia. We 
recently anaesthetized a patient whose preoperative assess- 
ment revealed good mouth opening, a Mallampati class 1 air- 
way, good flexion/extension of the cervical spine and a nornml 
thyromental distance. At laryngoscopy a Cormac and Lehane 4 
grade 4 view of the larynx was obtained. Blind insertion of a 
gum elastic bougie into the trachea was attempted unsuccess- 
fully. A size 3 laryngeal mask airway was inserted and a sec- 
ond attempt to insert the gum elastic bougie into the trachea, 
on this occasion via the laryngeal mask, was unsuccessful. It 
was then decided to proceed with a two-operator fibreoptic 
intubation technique. Following removal of the laryngeal 
mask, the first operator attempted to obtain as good a view of 
the larynx as possible with a conventional Mackintosh laryn- 
goscope and blade (size 3). The second operator then handed 
the first operator the distal end of the fibreoptic bronchoscope 
with a well lubricated endotracheal tube premounted on it in 
the usual way. The first operator positioned the tip of the bron- 
choscope, with the tip flexed anteriorly, as close as possible to 
the laryngeal inlet. Following instructions from the second 
operator, the first operator advanced the bronchoscope accord- 
ing to what the second operator visualized through the fibreop- 
tic bronchoscopc. This technique has been repeated success- 
fully and intubation was possible in <45 sec. 

The concomitant use of a Mackintosh laryngoscope to facil- 
itate fibreoptic intubation has been described previously 5 and 
is particularly useful when there are two operators available. 
The main advantage of this technique is that direct vision of 
the tongue and pharynx by the first operator makes it easier to 
keep the distal end of the scope in the mid-line and away from 
mucosal surfaces. This provides optimum positioning of the 
bronchoscope and facilitates visualization of laryngeal struc- 
tures by a second operator. 
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