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To the Editor,

Combined spinal epidurals (CSEs) are common in
anesthesia practice.' In reports and in our experience,
CSEs using a spinal-needle-through-epidural-needle
technique can result in a “dry tap,” where presumed
advancement of a spinal needle into the intrathecal space
does not yield cerebral spinal fluid (CSF) flow.
Confirmation of intrathecal needle placement happens,
instead, by adequate analgesia after local anesthetic
injection.”

Many commercially available CSE kits include a
double-orifice Tuohy needle. The spinal needle orifice is
in the center of the barrel to reduce deflection, while the
catheter orifice is cephalad. We hypothesized that spinal
needle deflection caused by incorrect passage through the
orifice intended for epidural catheter exit may increase
resistance to CSF flow, thereby increasing the incidence of
dry tap (Figure). We created a simulated model of the
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lumbar spine and used commercially available CSE kits
with dual-orifice Tuohy needles to test this hypothesis.

Our primary outcome was the incidence of dry tap,
defined as no visible water (i.e., simulated CSF) at the
spinal needle hub after one minute of inserting the spinal
needle into our model. We assessed the incidence of dry
tap in four kits under four conditions: 50 correct and 50
incorrect exits of the spinal needle at both a CSF pressure
of 13 cm H,O and at 6 cm H,O (average and lower limit of
normal CSF pressures, respectively).”® Our model
replicated these CSF pressures, and silicone was used to
create a watertight seal at the point of spinal needle
insertion (Figure). Consequently, water flowed only
through the spinal needle. We assessed the presence of
significant differences in dry tap incidence among all four
kits with the use of Chi-square analysis.

The secondary outcome was the incidence of incorrect
exits of the spinal needle through the Tuohy bevel, which
we labeled as “kit failure.” The spinal needle was inserted
into the Tuohy needle 500 times in each of the four CSE
kits (total n = 2,000).

Detailed results are presented in the Table. Across all
kits and in both pressure conditions, incorrect spinal needle
exits resulted in a higher incidence of dry tap than correct
needle exits did (18% vs 4%; P < 0.001). Furthermore,
insertions at 6 cm H,O resulted in a higher incidence of dry
tap than 13 cm H,O did (15% vs 7%, P < 0.001). The
overall incidence of incorrect spinal needle exits through
the Tuohy bevel was 13%.

Our findings using a simulated model support the
hypothesis that the deflection in the spinal needle due to
its incorrect exit through the Tuohy bevel increases
resistance to CSF flow, thereby contributing to dry tap.
Additionally, even when dry tap did not occur, it took
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Figure (A) Correct exit of spinal needle through spinal orifice. (B) Incorrect exit of spinal needle through Tuohy bevel. (C) Insertion of spinal
needle into model. (D) Spinal needle within model.

Table Dry tap incidence at 13 cm H20 and 6 cm H2O during correct and incorrect spinal needle exits and overall CSE kit failure rate

Outcome Dry tap incidence Failure rate®

Low pressure condition 6 cm H,O High pressure condition 13 cm H,O

Correct exits, Incorrect exits, P value® Correct exits, Incorrect exits, P value®

n/total N (%)° nitotal N (%)° nitotal N (%)° nitotal N (%)°
Kit 1¢ 4/50 (8%) 23/50 (46%) < 0.001 3/50 (6%) 8/50 (16%) 0.11 76/500 (15%)
Kit 2° 0/50 (0%) 10/50 (20%) < 0.001 1/50 (2%) 9/50 (18%) 0.01 34/500 (7%)
Kit 3f 6/50 (12%) 11/50 (22%) 0.18 0/50 (0%) 5/50 (10%) 0.02 29/500 (6%)
Kit 42 2/50 (4%) 5/50 (10%) 0.24 0/50 (0%) 1/50 (2%) 0.32 121/500 (24%)
Total 12/200 (6%) 49/200 (24.5%) < 0.001 4/200 (2%) 23/200 (12%) < 0.001 260/2000 (13%)

# 500 exit attempts were performed in total for each CSE kit; CSE kit failure was defined as spinal needle exit through the curved catheter orifice
® 50 spinal needle insertions into simulated intrathecal space were performed with the correct spinal needle exit and the incorrect spinal needle
exit

¢ Chi-square test comparing correct spinal needle exit and incorrect spinal needle exits at 13 and 6 cm H,0, yielding P < 0.001 in both pressure
conditions

d EpsocanTM Tuohy epidural needle — 18G x 3.5 inch (8.9 cm) with Pencan® spinal needle — 27G x 5 inch (12.7 cm), B. Braun Medical Inc.,
Bethlehem PA, USA

¢ EpsocanTM (ES1725) Tuohy epidural needle — 17G x 3.5 inch (8.9 cm) with Pencan® spinal needle — 25G x 5 inch (12.7 cm), B. Braun
Medical Inc., Bethlehem PA, USA

T Epsocan™ (ES1727L) Tuohy epidural needle — 17G x 4.5 inch (11.4 cm) with Pencan® spinal needle — 27G x 6 inch (15.2 cm), B. Braun
Medical Inc., Bethlehem PA, USA

2 Avanos™ Tuohy epidural needle — 17G x 3.15 inch (8.0 cm) with Whitacre point spinal needle — 26G x 4.5 inch (11.4 cm), Avanos Medical
Inc., Alpharetta GA, USA

CSE = combined spinal epidural

longer for the first drop of water to fall from the spinal
needle hub. At 6 cm H,0, mean time to first drip was
significantly greater during incorrect exits than during
correct exits for all kits tested [mean (standard deviation)
time: 216 (62) sec vs 167 (54) sec; P < 0.001].
Nevertheless, at 13 cm H,O, there was no significant
difference in mean time to first drip. It is also revealing that

the incidence of kit failure was high, albeit with varied
incidence among the different kits. This could be due to
varying gauge and length of the spinal needles.

Caution is warranted when trying to extrapolate these
findings to in vivo situations. Limitations in our study
include the multiuse nature of both the model and the
CSE kits. These repetitions may have led to equipment
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wear, while in clinical practice a CSE kit is often used
once.

Furthermore, other factors that contribute to dry tap,
such as patient positioning and needle insertion point were
not tested.’
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