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|dentification of the epidural space :
Stop using the loss of resistance to air technique'!

M. VAN DE VELDE

Epidural anesthesiais awell established tech-
nique which is in use for over a century.
Identification of the epidural space is of crucia
importance. Several techniques have been proposed
such as the “hanging drop” method. With the devel-
opment of modern loss of resistance (LOR)
syringes (glass or more recently plastic) the loss of
resistance technique is now by far the most com-
monly used technique. The 2 most commonly used
media are air and saline. The purpose of thistext is
to review the available literature and evaluate the
advantages and shortcomings of both media and
determine whether one is superior.

How POPULAR ARE AIR AND SALINE ?

In 1993 in the UK, 37% of anesthetists pre-
ferred saline as their agent of choice to perform the
LOR technique to identify the epidural space (12).
In 1998, 500 obstetric anesthetists, all members of
the Obstetric Anaesthetists Association, were sur-
veyed regarding their preferred medium for LOR
(22). More then 80% of anesthetists responded. A
majority first learned a LOR to air technique
(59.1%). However, only 37.1% of respondents were
still using air, while 52.7% were using saline as
their medium of choice for LOR. Most anesthetists
preferred to teach a LOR to saline technique to jun-
ior colleagues (70.1%). A more recent survey noted
that up to 70% were using saline (9). So it seems
that more and more anesthetists prefer the LOR to
saline technique. Are they right and why ? Let us
now evaluate whether various complications associ-
ated with epidural anesthesia are more frequent
when one or the other medium is used for the LOR
technique.

ACCIDENTAL DURAL PUNCTURE

Severa investigations demonstrated that the
accidental dural puncture rate is significantly high-
er when air is used to access the epidural space (9,
15, 13, 47, 38, Table 1). Aida et al. however could

not confirm this (3). Furthermore, Paech et al. de-
monstrated that symptoms of post dural puncture
headache devel oped earlier when air was used (38).

Table 1

Accidental dural puncture rates
according to the medium used for LOR

Study and year ADP rate with air ADP rate with saline
Stride et al. 1993 1.00 % 0.60 %
Gleeson et al. 1998 111% 0.69 %
Cowan et al. 2001 1.70 % 0.00 %
Paech et al. 2001 2.30 % 0.30 %
Evron et al. 2004 0.33% 0.25 %

ADP: accidental dura puncture. * p < 0.05 versus air.

DIFFICULTIES UPON INSERTION OF THE EPIDURAL
CATHETER/PARESTHESIA

In a prospective trial involving 547 women,
Evron et al. reported a 16% incidence of difficult
epidural catheter insertion following aLOR with air
technique, while in those patients treated with fluid
for the LOR only 4% had a difficult catheter inser-
tion (13). Evron et al. aso showed that with air
more inadvertent intravascular insertions of the
epidural catheter occurred (13). This was however
not confirmed by Beilin et al. and Sarna et al. who
reported a similar incidence of intravascular
catheters (43, 6). Beilin et al. and Sarna et al. were
also unable to find a difference in the incidence of
paresthesias during epidural catheter insertion
between patients treated with saline or patients
treated with air (43, 6).
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NERVE ROOT COMPRESSION

Severa case reports have described neurolog-
ic injury secondary to nerve root compression fol-
lowing identification of the epidural space using
LOR to air. Saberski et al. performed a literature
search and identified a series of case reports,
between 1966 and 1995, in which air compressed
the spinal cord or nerve roots resulting in prolonged
neurologic deficit (42, 8, 10, 20, 26, 33, 35).
Fortunately, in only one non-obstetric patient the
neurologic injure did not resolve (8). Since this
comprehensive report by Saberski et al. two further
cases of neurologic injury following deliberate or
inadvertent injection of air in the epidural space
have been reported (17, 39). Again both patients
recovered fully. To this author's knowledge no
cases of neurologic injury have been reported in
which saline was the causative agent.

INCOMPLETE ANESTHESIA

A most irritating complication of epidural
anesthesia or analgesia is an incomplete block or
patchy pain relief. Dalens et a. and Boezaart et al.
reported on several cases of incomplete anesthesia
resulting from epidural air bubbles preventing ade-
guate spread of epidural local anesthetic to all nerve
roots (7, 11). Stevens et al. injected air in the
epidural space of chronically instrumented dogs
and noted that air bubbles remained for 2 to 3 days
in the epidural space often located near the interver-
tebral spaces (44). Severa studies in pregnant
women have demonstrated that the LOR with air
technique to identify the epidural space produces
analgesia of an inferior quality as compared to the
LOR to saline technique (6, 13, 49). Vaentine et al.
published the first randomized, double-blind trial
comparing analgesia following LOR with air or
saline (49). Air led to a greater number of
unblocked dermatomes. Beilin et a. noted that with
air significantly more patients requested additional
analgesia as compared to the use of saline (6). In a
large trial Evron et al. confirmed the superiority of
saline with respect to the quality of analgesia (13).
Interestingly, Okutomi and Hoka reported that
using large volumes of saline (>10 ml) resulted in
less dermatomes blocked as opposed to smaller vol-
umes of saline (36, 37). The authors hypothesized
that this was due to a dilutional effect.

VENOUS AIR EMBOLISM

Venous air embolism following identification
of the epidural space using LOR to air can occur

whenever a tear occurs in the epidural venous
plexus or when the pressure from the air source is
higher than the venous pressure. Naulty et al. stud-
ied in 1982, using trans-thoracic Doppler measure-
ments, 17 ASA | pregnant patients who underwent
arapid injection of 5 ml of air in the epidural space
(34). The characteristic Doppler sounds of venous
air embolism were heard in 8 out of 17 parturients.
In only three patients short-lived mild symptoms of
hemodynamic compromise were observed during
the episode of embolization.

More serious episodes of cardiovascular com-
promise following the injection of small volumes of
air were reported in three different case reports, two
of whom were in children (18, 23, 44).

HEADACHE

Headache following epidural anesthesia can
occur as a result of dural puncture. Onset of post
dural puncture headacheis usually after 1 to 3 days.
Since accidental dural puncture occurs more fre-
quently with air as medium for LOR, also PDPH is
more frequent with air. However in 1979, Abram
reported on a headache with different character (1).
Following accidental dural puncture and injection
of air in the spinal space, pneumocephal us develops
resulting in severe headache with almost immediate
onset. Since then numerous case reports have
described pneumocephalus and severe headache
following LOR with air (2, 4, 5, 14, 16, 19, 21, 24,
25, 27, 28, 29, 30, 31, 32, 41, 45, 48). Severa of
these reports were in obstetric patients (2, 16, 28,
29, 31, 41). Some of these patients suffered from
serious neurologic injury as a result of intrathecal
air such as hemiparesis, generalized convulsions,
nausea and delayed recovery from general anesthe-
sia. Aida et a. confirmed the role of intrathecal air
in a prospective trial comparing air with saline (3).
Although dural puncture occurred with a similar
incidence in patients treated with air or saline, the
incidence of headache was much higher in those
patients treated with air (3).

EFFECT OF ASSOCIATION OF GENERAL ANESTHESIA
WITH NITROUS OXIDE

Petty showed that the inhalation of nitrous
oxide, as part of genera anesthesia, may enlarge
epidural air bubbles and thus accentuate their dele-
terious effects (40).

REASONS NOT TO CHANGE

Air-users have various arguments not to
change their practice (50s). Air aids with the diag-
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nosis of inadvertent dural puncture. This claim does
not hold since simple bedside testing can distin-
guish saline from cerebrospina fluid. The second
argument is that air-users have used air for many
years. Changing to saline might increase the dural
tap rate during the initial phase of re-training.
Whilst this is a valid argument for experienced
operators (provided they have low complication
rates), surely we should not be teaching trainees the
air technique. A final argument comes from those
air-users that employ combined spinal epidural
anesthesia. They are worried that using saline will
complicate identification of the subarachnoid space
following deliberate spinal puncture with a pencil
point needle. However, thisis not aproblem aslong
as small volumes of saline are used for LOR.

CONCLUSION

The anaesthetic literature abounds with small
series, studies and case reports indicating that the
LOR to air technique is associated with various
complications including incomplete anesthesia,
venous air embolism, difficult epidural catheter
insertion, inadvertent intravascular position of the
catheter, pneumocephalus, headache, neurologic
injury, and accidental dura taps. This reviewer is
not aware of complications related to the use of
saline. It is clear that we should stop training resi-
dentsto use air as their medium of choice for LOR.
Furthermore, experienced anesthesia providers
should change their practice to a saline based tech-
nique, especially if they perform adequate numbers
of epidural blocks each year. The period of retrain-
ing perhaps is associated with more dural taps but
this should not be a reason not to change.
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