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Is it time to
abandon the loss of
resistance to air
technique for labor
analgesia?
To the editor:
We read with interest the recent
(excellent) article by Norman et al1

comparing the loss of resistance
technique to air versus saline for
labor epidural analgesia. Although
both techniques are widely popular
in clinical anesthesia practice, and
the literature review provides no
answers (and no consensus) as to
which technique is superior,2,3 we
believe that first, the choice of tech-
nique does matter4; second, the use
of air for identification of the
epidural space has been linked to
various complications including air
embolism, compression of the
cauda equina, increased incidence
of dural puncture, pneumo-
cephalus, and increased incidence
of patchy block2-5; and third, the
loss of resistance to saline may offer
several advantages when compared
with the loss of resistance to air.4,5

Two recent case reports described
by Kuczkowski and Benumof4 and
Nafiu and Urquhart5 clearly demon-
strate that the loss of resistance to
air technique can be associated with
significant morbidity (pneumo-
cephalus), which logically could
have been prevented by using the
loss of resistance to saline tech-
nique. It also is important to empha-
size that loss of resistance to air
technique should be particularly
discouraged after an accidental
dural puncture where additional
injection of air may further increase
the likelihood of pneumocephalus.
At the University of California, San
Diego, the authors of this communi-
cation now exclusively use the loss

of resistance to saline technique for
the identification of the epidural
space when performing labor
epidural analgesia.
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Response:
We thank Dr Kuczkowski and Ms
Reynolds for their comments and
additional case report. We know
that they are not alone is advising
clinicians to stop using air during
loss of resistance (LOR) tech-
nique.1 They make an important
point—there are more reports in
the literature about adverse out-
comes after the use of air than
saline during epidural procedures.

In an earlier review of the litera-
ture, Dr Norman noted that many
complications related to air instilla-
tion during LOR technique were
related to injecting large amounts
of air (more than 10 mL).2 Our
data did not provide statistical or
clinical evidence against using air.
Because there were so few adverse
outcomes in our study,3 we could
not make a recommendation based
on adverse outcomes, as discussed
in the publication. It may be that
there were confounding factors
influencing the occurrence of
adverse outcomes: we used very
small amounts of air (typically less
than 3 mL), and only experienced
clinicians implemented the proto-
col. In our study, the only headache
occurred after saline instillation
was used. We also examined inade-
quate/incomplete analgesia that
also has been reported empirically
and anecdotally after LOR; this
adverse outcome appeared to be no
more frequent when using saline or
air during LOR. Our randomized
clinical trial does not support the
decision to remove air instillation
from LOR technique because of
adverse outcomes.

We suggest that it may not be air
but the amount of air injected that
leads to complications; clinicians
may need to limit air instillation to
less than 5 mL. We also encourage
the systematic investigation and
report of complications related to
LOR. We urge clinicians to consider
case studies as well as randomized
clinical trials such as ours to pro-
mote evidence-based practice. Also,
educators should include all levels
of data when teaching regional anes-
thesia techniques. We appreciate the
comments and the opportunity to
re-explore the issues surrounding
LOR technique.
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Authors’ Correction

Labor epidural
anesthetic
comparing loss of
resistance with air
versus saline: Does
the choice matter?

To the editor:

In the August 2006 AANA Journal,
an article on labor epidural tech-
nique1 (page 306, right column,
first full paragraph, third sentence)
states:

It is interesting that the 4 women with
segmental blocks who received air dur-
ing the LOR technique had fewer
“hotspots” and greater reduction in
pain relief than did the 2 women with
segmental blocks who received saline
during the LOR technique. Thus, the
women who received saline had fewer
hotspots, but their blocks were associ-
ated with less pain relief compared
with women who received air during
the LOR technique [underscored for
emphasis].

Please clarify or restate this, as it
sounds contradictory. Thank you.
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Response:
We thank Ms Marfilius for the
opportunity to provide a correction.

We intended to convey the idea that
although 4 women who received air
experienced several areas of inade-
quate analgesia or “hotspots,” these
women still reported pain reduction.
Only 2 women with saline injected
during loss of resistance (LOR)
experienced hotspots, but these 2
women reported high levels of pain.
In the section in question, the sec-
ond sentence now includes the word
“also” [emphasized in bold] and the
word “fewer” has been omitted. It
should read as follows:

It is interesting that the 4 women with
segmental blocks who received air dur-
ing the LOR technique had fewer
“hotspots” and greater reduction in
pain relief than did the 2 women with
segmental blocks who received saline
during the LOR technique. Thus, the
women who received saline also had
[deleted “fewer”] hotspots, but their
blocks were associated with less pain
relief compared with women who
received air during the LOR technique.
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