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to ~3 days after complete denervation but can be decelerated back
to preinnervation rate by reinnervation. The t2 of immature AChR
is ~1 day. The qualitative changes occurring in our model of partial
denervation are unknown, although our model confirms quantitative
increases in AChR at 2 weeks after injury.! If qualitative changes do
occur, the transition time for its conversion is also unknown, since this
depends on the t'2.

In the model of partial denervation we used, we speculate that the
junctional and extrajunctional AChRs affecting neurotransmission
(twitch response) have a dual (mature and immature) population of
AChRs. The ligand, '*Ie-bungarotoxin, used to quantitate AChR,
however, does not differentiate them. In contrast to a-bungarotoxin,
the affinity for d'Tc is different.* The affinity of d Tc being higher for
the mature AChR, in our study low concentrations of d Tc may have
antagonized the mature receptors only, resulting in 50% twitch
depression. Inactivation of the remaining AChR, which are immature,
on the other hand, would require a higher concentration of d Tc because
of its lower affinity. Thus, the dual population hypothesis may explain
the lack of difference in EDgq but a significant difference in the EDgs.
Examination of the slopes of the dose-response curves indicates a sig-
nificantly flatter slope (P = 0.02) in the denervated and suggests an
altered affinity state, possibly due to a qualitative change.

Would the results be different had the experiment been performed
at a later period than 2 weeks when all AChR may have been converted
to the immature form? In this instance all AChRs would be resistant
to dTc and a significant rightward shift of the curve would occur at
the lower (EDyg) and upper ends (EDgs) of the curve in addition to a
flatter slope. Such a pattern was observed in the rodent burn model
where the slope was flatter, and the ED5o and EDyg; shifted to the right.®

In another report on the effects of endotoxin, we observed again that
V4 LDgg of endotoxin shifted EDgs but not EDsq at 2 weeks, while 4
LDy, doses shifted both EDgg and EDgs.” Thus, the neuromuscular
junctional changes may be related to both severity and duration of
insult.

Relative to the second point, it should be reiterated that in the burn
model too the EDs were significantly correlated with AChR number,
but similar to the denervation model, a poorer correlation between
EDj; compared to EDgs and AChR was observed.® The dual population
hypothesis referred to earlier may explain this. We disagree with the
approach suggested by Dr. Storella that the correlation between ED
and AChR be considered for denervated group only, since this approach
does not reflect the full spectrum of changes in AChR number. How-
ever, if the denervation group was studied at different times after injury,
where the spectrum of changes in AChR would vary from minimal to
marked, the data analysis suggested by Dr. Storella would have been
possible.
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In summary, our study demonstrates that partial denervation causes
resistance to d Tc. As indicated in the discussion, an important mech-
anism implicated is the up-regulation of AChR. Alternate or additional
and very plausible explanations include altered affinity, partial dener-
vation-induced terminal nerve sprouting, which increases the margin
of safety, and possibly altered channel.properties. The relative con-
tributions of each of these remain to be characterized.
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A Caution on the Use of Routine Depth of Insertion of Endotracheal Tubes

To the Editor:—A group of anesthesiologists at our institution use
the technique of Owen and Cheney' of routinely securing endotracheal
tubes after orotracheal intubation when the 23- or 21-cm marks are
at the incisor teeth for normal adult men and women patients, re-
spectively. However, our hospital recently changed from stocking Mal-
linckrodt (Glens Falls, NY) Hi-Lo polyvinylchloride (PVC) endotracheal
tubes to Sheridan (Argyle, NY) PVC tubes. We initially experienced
difficulty in adequately making an airtight seal by inflating the tube’s
cuff in several patients after orotracheal intubation using the Sheridan

tubes. Direct laryngoscopy in these cases revealed that the endotracheal
tube’s cuff was protruding from the larynx into the hypopharynx. On
comparing the two types of endotracheal tubes (fig. 1), it can be seen
that the cuff on the Sheridan endotracheal tube is longer and that its
proximal end is placed closer to the 15-mm adapter than is that of the
Mallinckrodt tube.

Owen and Cheney' did not specify the type of endotracheal tube
used when they described their technique of arbitrary tube placement
at the incisors. Due to the variation in cuff position on endotracheal
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Fi1G. 1. Size 8.0-mm ID Mallinckrodt Hi-Lo (fop) and Sheridan (bottom)
polyvinylchloride endotracheal tubes. The Sheridan tube’s longer cuff
can be seen.
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In Reply—Dr. Sosis brings up an interesting point in that the original
study to which he refers was done with Mallinckrodt intermediate Hi-
Lo cuffed endotracheal tubes. The Sheridan cuff is indeed more prox-
imal to the 15-mm adapter than is the Mallinckrodt, so the high position
of the cuff he describes is certainly possible in a tall patient with a long
neck. The photograph (fig. 1 accompanying his letter) exaggerates the
more proximal position of the Sheridan cuff, whereas in fact it is only
8 mm closer to the 15-mm adapter than is the cuff on the Mallinckrodt.
It is difficult to believe that 8 mm would make a significant difference
in most patients.

1 disagree with Dr. Sosis's conclusion that the technique of routinely
securing endotracheal tubes at the 21- or 23-cm marks at the incisor
teeth should be abandoned on the basis of his finding. If a tall patient
has a persistent leak after placement of an endotracheal tube when
the tube is taped at predetermined centimeter markings, then the tube
should be placed more distal in the trachea. The method of using
arbitrary marks to secure the endotracheal tube has made endobron-
chial intubation a rare event in our 50-bed intensive care unit (ICU)
over the past 5 yr. An endotracheal tube cuff leak usually is obvious
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tubes obtained from different manufacturers, we caution against their
technique of endotracheal tube placement. Instead, we recommend
securing the endotracheal tube after its cuff has been noted to be below
the vocal cords on laryngoscopy.
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and is easily remedied, whereas endobronchial intubation may be more
difficult to diagnese in the absence of a chest x-ray and can certainly
lead to more serious consequences. I have no quarrel with the technique
of securing the endotracheal tube at the point at which the cuffis just
below the vocal cords on laryngoscopy, as recommended by Dr. Sosis.
There are, however, drawbacks to this technique, in that the cords
are not necessarily visualized with every laryngoscopy, and in that in
the ICU laryngoscopy is not a convenient method for frequent doc-
umentation of tube position. No method of doing anything in medicine
is fool-proof.
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Another Reason for Difficult Pulmonary Artery Catheterization

To the Editor:—We recently encountered a case in which pulmonary
artery catheterization was difficult. The patient was a 70-year-old man
scheduled for repeat coronary artery bypass grafting. As part of our
anesthetic management, pulmonary artery catheterization under local
anesthesia and sedation was planned. The right subclavian vein was
cannulated, and an Abbott Opticath, fiberoptic pulmonary catheter
(Model P7110-EPH-8, list number 50328) was inserted. When the
catheter tip was advanced towards the right ventricle, atrial premature
contractions followed by ventricular premature contractions were ob-
served. However, a right ventricular pressure trace was never seen.

The process was repeated several times with the patient first supine
and then in the head-up, right lateral tilt position,' with the same results.
Connections to the transducers were confirmed as correct. The catheter
then was removed for inspection. It was noted that injection of fluid
into the blue-colored port labeled “CVP PROXIMAL” came out the
distal lumen orifice, while injection of fluid into the port labeled “PA
DISTAL” emerged from the proximal CVP lumen. A second pul-
monary artery catheter was obtained, and the patient’s pulmonary ar-
tery was successfully catheterized.

Factors predisposing to difficult pulmonary artery catheter placement
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