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The Episure™ AutoDetect™ syringe, a spring-loaded syringe, is a new loss-of-
resistance syringe with an internal compression spring that applies constant
pressure on the plunger. In this pilot study, we compared the spring-loaded
syringe with the standard glass syringe for identification of the epidural space
during initiation of epidural analgesia in parturients. The primary outcome was the
incidence of failed epidural analgesia. Three-hundred and twenty-five women
were enrolled. Eight residents performed 291 procedures (90%) and two attendings
performed 34 procedures (10%). Epidural analgesia failed in five subjects in the
glass syringe group and in no subject in the spring-loaded syringe group (P �
0.025).
(Anesth Analg 2008;106:541–3)

The loss-of-resistance technique is routinely used to
identify the lumbar epidural space. The Episure™
AutoDetect™ syringe (Indigo Orb, Inc., Santa Clara,
CA) is a loss-of-resistance syringe with an internal
compression spring that applies constant pressure on
the plunger. The plunger automatically depresses
after loss-of-resistance when the needle tip enters the
epidural space. We hypothesized that the incidence of
complete epidural analgesia failure would be lower
with the new spring-loaded syringe compared with
the standard glass syringe. The primary aim of this
pilot study was to compare the incidence of failed
epidural analgesia between the spring-loaded syringe
and the glass syringe when used to identify the
epidural space in laboring women.

METHODS
After IRB approval and written informed patient

consent, parturients aged 18–45 yr, ASA physical
status I–III, who requested labor epidural analgesia
were enrolled. Epidural analgesia was initiated by

resident and attending anesthesiologists using an 18-
gauge Tuohy needle with the standard glass syringe
(B. Braun Medical Inc., Bethlehem, PA) or the spring-
loaded syringe.

All residents on the obstetric rotation during a 4-mo
period participated in the study. The residents alter-
nated using the glass syringe and the spring-loaded
syringe weekly during their 4-wk rotation, starting
with the glass syringe. The attendings used the same
syringe the residents were using at the time the
procedure was performed. All providers watched a
training video about the spring-loaded syringe before
study commencement. Saline was used for the loss-of-
resistance with both syringes. Intermittent or continu-
ous pressure was used with the glass syringe, based
on provider preference. After placement of the epi-
dural catheter (20 GA closed tip catheter), epidural
analgesia was initiated using 15 mL of bupivacaine 1
mg/mL with fentanyl 2 �g/mL, and maintained with
the same solution using a patient-controlled epidural
analgesia system.

The following variables were recorded: patient de-
mographic data, depth to the epidural space, number
of attempts (defined as a new puncture of the skin),
time to locate the epidural space, inadvertent dural
puncture, intravascular catheter placement, and failed
epidural analgesia (defined as the need to resite the
epidural catheter due to failure to obtain any sensory
blockade after giving an initial loading dose of the
local anesthetic). In the event of analgesia failure, the
catheter was resited using the same type of syringe as
used for the original procedure. The time to locate the
epidural space was measured by the attending anes-
thesiologist supervising the resident using a stop-
watch that was started as soon as the syringe was
attached to the Tuohy needle, and stopped when the
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epidural space was identified as indicated by visual
inspection of loss-of-resistance.

Outcome data were compared using the t-test,
Wilcoxon’s signed rank test, and Fisher’s exact test.
Assuming an incidence of complete absence of anal-
gesia of 6.5%,1 a Fisher’s exact test with 0.05 two-sided
significance level will have 80% power to detect the
difference between a group proportion of 0.065 and a
second group proportion of 0.005 when the sample
size is 155 subjects per group. Since our residents
perform on average 40–50 procedures per rotation,
and two residents rotate each month, we decided to
perform the study over a 4-mo period.

RESULTS
Three-hundred and twenty-five women were en-

rolled. Twenty-two women refused to participate in
the study. The residents performed 291 procedures
(90%) and the attendings 34 procedures (10%). All
procedures performed by the residents were directly
supervised by an attending anesthesiologist. Four
residents were second-year residents on their second
obstetric anesthesia rotation, and four were first-year
residents on their first rotation. Prior to the study, 3
first-year residents performed �25 epidural anesthesia/
analgesia procedures, whereas the fourth resident
performed 26 –75 procedures. Two second-year resi-
dents performed 26 –75 procedures, whereas the
other two performed 76 –150 procedures. These pro-
cedures were performed with the glass syringe in
the main operating room or during a previous
obstetric rotation.

The results are summarized in Table 1. There were
no significant differences in patient demographics, cer-
vical dilation at initiation of analgesia, or depth to the
epidural space between the groups. Epidural analge-
sia failed in five subjects in the glass syringe group,
and in no subject in the spring-loaded syringe group
(P � 0.03, 95% CI of the difference 0.3%–7.2%). Four of
these failed procedures were performed by first-year
residents, and one by a second-year resident. Two
occurred on the first week of the rotation and three on
the third week. There were four inadvertent dural
punctures in the glass syringe group and none in the

spring-loaded syringe group (P � 0.053). Three of
these occurred with first-year residents and one with a
second-year resident. Two of the dural punctures
occurred on the first week of the rotation and two on
the third week. When the epidural space was iden-
tified in one attempt, the time needed to identify the
epidural space was quicker with the spring-loaded
syringe (P � 0.0001). On four occasions, the resi-
dents switched from the spring-loaded syringe to
the glass syringe due to false loss-of-resistance in
the subcutaneous tissues on three occasions, and the
need for frequent redirection during difficult epi-
dural placement on one occasion.

DISCUSSION
Complete failure of epidural analgesia typically

results from failure to identify the epidural space
correctly. Since the loss-of-resistance is a subjective
feeling, higher failure rates occur with inexperienced
practitioners.1 Our pilot study suggests that the con-
stant pressure of the spring-loaded syringe may confer
increased success of correct epidural space identifica-
tion. It is sometimes difficult for the teaching physician
to determine whether there is true loss-of-resistance by
simply watching the resident perform the procedure
due, in part, to the varying pressure applied by residents
to the plunger. Visual observation of loss-of-resistance
with the spring-loaded syringe removes operator sub-
jectivity and variability; thus, its use might offer a
more precise end-point compared with the standard
glass syringe.

It has been suggested that the incidence of dural
puncture might be reduced when using loss-of-
resistance to saline while applying constant pressure
on the plunger.2,3 With this technique, needle ad-
vancement ceases the instant the epidural space is
identified, and pressurized saline pushes the dura
away from the tip of the Tuohy needle as soon as it
enters the epidural space.4 During intermittent needle
advancement there is a risk that, even with small
incremental advancement, “overshooting” into the
subarachnoid space may occur. The trend for fewer
dural punctures with the spring-loaded syringe in this
study might reflect the fact that the new syringe

Table 1. Patient Demographic Data and Outcome Variables

Glass
syringe (n � 157)

Spring-loaded
syringe (n � 168) P

Age (yr) 28 � 7 27 � 6 0.13
Height (cm) 163 � 8 162 � 8 0.18
Weight (kg) 85 � 20 81 � 15 0.09
Cervical dilation (cm) 4.5 �2 4 �2 0.24
Depth to epidural space (cm) 6 � 1 6 � 1 0.22
Number of attempts 1 (1–6) 1 (1–3) 0.01
Inadvertent dural puncture 4 (2.6) �0.7–6.4� 0 (0) �0–2.2� 0.05
Intravascular catheter 7 (4.5) �2.0–9.1� 9 (5.4) �2.7–10.0� 0.80
Time to identify the epidural space (s) 40 �25–58� 20 �11–28� 0.0001
Failed epidural analgesia 5 (3.2) �1.0–7.3� 0 (0) �0–2.2� 0.03
Data are mean � SD, median (range), number (%) �95 % CI�, or median �IQR�.
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allowed the operator to correctly perform continuous
pressure with saline while advancing the epidural
needle. The quicker identification of the epidural
space with the spring-loaded syringe might also re-
flect the difference between using continuous pressure
to advance the needle in the spring-loaded syringe
group compared with intermittent advancement by
some providers in the glass syringe group.

If the spring-loaded syringe is attached to the
Tuohy needle when the tip is in the subcutaneous
tissue, a false loss-of-resistance might occur since the
subcutaneous tissue offers minimal resistance. Resi-
dents switched to using the glass syringe on three
occasions because of this false loss-of-resistance. The
manufacturer recommends advancing the needle until
the tip is in the interspinous ligament before attaching
the spring-loaded syringe to minimize this false loss-
of-resistance.

Some users indicated that they preferred to have a
locking mechanism on the spring-loaded syringe to
prevent expulsion of saline before its attachment to the
Tuohy needle. This would also prevent saline loss
during any detachment or withdrawal into the subcu-
taneous tissue to redirect the needle. A potential
problem with such a mechanism, however, is that if
the lock is inadvertently engaged the epidural needle
may be advanced past the epidural space and dural
puncture might occur.

This study has several limitations. The sample size
was small and group allocation was not randomized

and could not be blinded. Furthermore, the practitio-
ners were mainly inexperienced residents in the early
stages of training, and therefore the results may not be
extrapolated to more experienced providers. The resi-
dents alternated the use of the two syringes but
always used the glass syringe in the first week. It is
possible that they gained more experience by the time
they started to use the spring-loaded syringe. How-
ever, all residents were familiar with the glass
syringe, having used it before the start of the study.
Also, the occurrence of analgesia failure and dural
puncture was equally distributed between the 2 wk
when the glass syringe was used.

In summary, the results of this pilot study suggest
that the spring-loaded syringe does not appear to have
major disadvantages compared to the standard glass
syringe, and may offer advantages. Larger studies are
required to confirm these findings.
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