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CASE SERIES

Failed dural puncture during needle-through-
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Objective: Combined spinal—epidural (CSE) anesthesia is a widely used neuraxial anesthetic
technique. In clinical practice, failed dural puncture during needle-through-needle technique
occasionally occurs, with incidence of 5%—29%. We radiologically evaluated four cases of failed
dural puncture during needle-through-needle CSE anesthesia.

Case series: Four patients received CSE anesthesia for elective orthopedic surgery. CSE proce-
dures were performed in the same manner using a CSE device for needle-through-needle technique.
An epidural needle was inserted in midline at L4/5 interspaces using loss of resistance to air whilst
patients lay in the lateral decubitus position. The spinal needle was then inserted through the epidural
needle for subarachnoid block, however, negative cerebrospinal flow was identified. Subsequently,
radiographic imaging using C-arm fluoroscopy was performed to evaluate the status of needles.
We found that epidural needles were considerably deviated from the midline, while spinal needles
exited epidural needles, not through back holes, but through the Tuohy curve in three patients. In
one patient, when the spinal needle was inserted to 12 mm, the anesthesiologist felt the needle
touching the bony structure. The spinal needle was in contact with the superior articular process
of the fifth lumbar vertebra, which was confirmed by C-arm radiography.

Conclusion: Excessive paramedian deviation of the epidural needle may affect dural puncture
during needle-through-needle CSE technique. Moreover, wrong passage of the spinal needle
through Tuohy curve instead of the back hole, may contribute to failure of dural puncture.
Keywords: combined spinal-epidural anesthesia, dural puncture, fail

Introduction

Combined spinal-epidural (CSE) anesthesia is a widely used neuraxial anesthetic
technique for orthopedic or obstetric surgery and labor analgesia, because it has great
advantages, including rapid onset, profound regional blockade with ability of prolonged
anesthesia via catheter, and the usage for postoperative epidural analgesia. CSE using
reduced dose of spinal bupivacaine with epidural top up has been investigated to be
associated with faster motor recovery after surgery.'

Several techniques as well as devices for CSE are available worldwide.>* Above
all, needle-through-needle technique (single segment technique) is an increasingly
popular technique in which intrathecal block is performed before epidural catheter-
ization through the single route of needle entry. Needle-through-needle technique
has been advanced technically with various safety devices, including spinal-epidural
interlocking system and a “back hole” at the epidural needle curve.** However, this
technique still has some controversies about needle handling, the risk of catheter
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migration intrathecally, and relatively frequent failure of
subarachnoid block. In clinical practice, cerebrospinal fluid
(CSF) flow is not observed occasionally despite the spinal
needle is advanced enough to reach dura and intrathecal space
through the epidural needle during needle-through-needle
technique. Reported incidence of failed dural puncture during
needle-through-needle technique ranges from 5% to 29%.3%7

We experienced four cases of failed dural puncture during
needle-through-needle CSE technique for elective orthopedic
surgery. The status of needle position was radiologically
evaluated based on anteroposterior X-ray image using C-arm
fluoroscopy. Possible explanation for the failed dural puncture
during CSE is discussed in this report.

Case series

Written informed consent for disclosing this case report was
obtained from each patient. Due to the retrospective nature of
the study and the fact that CSE using needle-through-needle
technique has been approved for orthopedic or obstetric sur-
gery and labor analgesia in Korea, the study did not require
approval by the local ethics committee. Nevertheless, our
study was conducted in line with the Good Clinical Practice
guidelines and the ethical principles laid down in the latest
version of the Declaration of Helsinki. We experienced four
cases of failed dural puncture during CSE using needle-
through-needle technique for elective orthopedic surgery.
Patient characteristics and details for these procedures are

Table | Patient characteristics

described in Tables 1 and 2, respectively. CSE procedures
were performed in the same manner using CSE set (Espocan®;
B.Braun Medical Inc., Daytona Beach, FL, USA) by third-
or fourth-year anesthesia resident under supervision of an
anesthesia professor in all cases. Espocan® CSE set consists
of epidural needle (18 G, 88 mm in length, Tuohy needle with
back hole), spinal needle (27 G, 138.5 mm in length, pencil
point needle), and epidural catheter (20 G, 1,000 mm in
length, multiorifice catheter). Patient was placed in the lateral
decubitus position with the operative leg down. The spine
of patient was flexed to facilitate exposure of interspinous
space. Epidural needle was inserted in midline approach at
L4/5 interspaces identified by Tuffier’s line palpation method.
After confirming epidural space using loss of resistance to
air, the spinal needle was inserted through the epidural needle
until the manufacturer’s gradation line indicating protrusion
beyond the epidural needle tip for subarachnoid block. If CSF
flow was negative, the spinal needle was advanced further
stepwise up to maximal protrusion length of 17 mm while
checking CSF flow frequently.

In cases 1-3, CSF flows through spinal needles were nega-
tive despite needles were advanced stepwise up to 17 mm.
We promptly performed radiographic imaging using C-arm
fluoroscopy to evaluate the reason why subarachnoid block
failed. We found that epidural needles were considerably
deviated from the midline, although the anesthesiologists
intended to approach needles straight in midline as our usual

Case Age Sex Height Weight BMI ASA Surgery
no. (years) (cm) (kg) (kg/m?) IPS
| 21 Male 174 86 284 | Hardware removal of right tibia
19 Male 181 79 24.1 | Arthroscopic surgery of left ankle
3 58 Male 164.8 53 19.4 2 Hardware removal of tibia on both sides
and arthroscopic surgery of left ankle
4 63 Female 161 63.7 243 | Supramalleolar osteotomy of left ankle

Abbreviation: ASA/PS, American Society of Anesthesiologists classification of physical status.

Table 2 Procedure details

Case | Discriminability of | Number of | Insertion Protrusion Degree of difficulty | Paresthesia | Complications
no. interspinous space | attempts depth of length of in advancing (yes/no)
by palpation epidural spinal needle | catheter
(good/fair/poor) needle (cm) | (mm) (easyl/difficult)
| Fair 2 6.5 15 Easy No None
2 Good | 6.0 15 Easy No None
3 Good 2 3.7 15 Easy Yes? None
4 Good | 4.0 12° Easy No None

Notes: “Transient paresthesia during spinal needle insertion in case 3. ®*The spinal needle was touching a bony structure at the protrusion length of 12 mm.
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practice. Moreover, spinal needles exited epidural needles not
through back holes, but through the Tuohy curves as presented
in Figure 1(A—C). In case 4, CSE procedure was performed in
the same manner as other cases. When the spinal needle was
inserted to 12 mm, the anesthesiologist felt the needle touch-
ing bony structure. The spinal needle was in contact with the
superior articular process of the fifth lumbar vertebra, which
was confirmed by C-arm radiography (Figure 2). Finally, CSF
flow was not obtained through the spinal needle.

In all cases, after removal of the spinal needle, epidural
catheter was inserted by 3 to 5 cm into epidural space and
fixed. Subarachnoid block was successfully performed using
a separate spinal needle at L3/4 interspace uneventfully. The
level of regional blockade and qualities of anesthesia were
satisfactory. Orthopedic surgeries were completed without
any complication. Although the patient in case 3 complained

of transient paresthesia during insertion of spinal needle,
there were no neurologic complications that developed sub-
sequent to the procedure.

Discussion
CSE anesthesia is a popular neuraxial anesthetic technique
for orthopedic or obstetric surgery and labor analgesia. It is
well understood that CSE improves the quality of regional
anesthesia. Recently, several authors have reported that
reduced spinal dose with concomitant epidural supplemen-
tation, as a regional anesthetic method, is associated with
faster motor recovery after surgery."®*!° It might be used
as a valuable regional anesthetic technique, especially in
ambulatory surgery.

Various techniques and devices for CSE have evolved
considerably over the past few years. However, ideal CSE

Figure | Anteroposterior radiographs of patients with failed dural puncture during needle-through-needle technique for combined spinal—epidural anesthesia.
Notes: Images showing excessive paramedian deviation of the epidural needle and the wrong passage of the spinal needle through Tuohy curve in cases | (A), 2 (B), and

3(C).
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Figure 2 Anteroposterior radiograph showing the spinal needle being in touch with
the superior articular process of the fifth lumbar vertebra in case 4.

technique still remains controversial.>** Although double
space technique has higher success rate than needle-through-
needle technique,”'! the needle-through-needle technique
is still a popular technique because of its advantages such
as short performance time, reduced patient discomfort and
tissue trauma by single needle entry, and convenience in
its usage.”!? The incidence of failed dural puncture during
needle-through-needle CSE technique has been reported
to be 5%-29%.3%7 However, these studies only presented
clinical outcomes including success rate or complications
of needle-through-needle technique compared to traditional
double segment technique. To the best of our knowledge,
this is the first report that suggests a possible explanation
for failed dural puncture during needle-through-needle CSE
technique with radiological findings.

In this case report, the reason for failed dural puncture
might be explained partly by wrong passage of the spinal
needle through the Tuohy curve instead of the back hole and
excessive displacement of epidural needle. Needle-through-
needle CSE technique has been advanced to improve success
rate and reduce complications with several safety devices
including spinal—epidural interlocking system, which helps
immobilize the spinal needle during intrathecal drug injection
and a “back hole” at the epidural needle curve.*® Back hole
provides an independent channel for spinal needle to facilitate
the spinal needle to advance straight through the back hole

and penetrate dura. Moreover, it may prevent migration of
epidural catheter intrathecally by separating the route for
epidural catheter from spinal needle. Nevertheless, there is
still possibility of the wrong passage of the spinal needle
as shown in this report. The authors found that the spinal
needle exited the epidural needle not through the back hole,
but through the Tuohy curve as shown in anteroposterior
radiographic images (Figure 1A—C). For these cases, the
spinal needle might have been unintentionally bent while
passing through the Tuohy curve, thus failing to puncture
dura matter appropriately.

In cases 1-3, CSF flows through the spinal needle were
negative despite needles being advanced up to 15 mm
beyond the epidural needle tip. Spinal needle of CSE set
(Espocan®, B.Braun Medical Inc.) used in the study has a
protrusion length of 17 mm, which is sufficient to reach the
dura. However, excessive deviation of the epidural needle
from the midline may lengthen the distance between the
tip of the epidural needle and the dura, thus disturbing the
spinal needle penetrating dura. In the extreme, the tip of
the spinal needle might glide on the posterior dura because
the needle would be running parallel to the dura. Several
authors have assumed that the failure of dural puncture
during CSE might be caused by unintentional paramedian
placement of the epidural needle, incorrect (not epidural)
placement of the epidural needle, or tenting of the dura.>%!3
In this report, we demonstrated such hypothesis by radio-
logical findings. In addition, it is quite difficult to handle
and keep the long, thin, and flexible 27 G spinal needle
straight. Consequently, the spinal needle cannot approach
the dura at an appropriate angle to penetrate the dura.

The relevance between certain radiographic factors,
which quantify the spatial relationship between the needle and
spinal structure, and clinical outcomes including success or
complication rate of CSE may be investigated in the future.
If we had obtained lateral radiographs in addition to antero-
posterior images, it would be easier to predict the location of
the needle tip in the spinal canal. This is a limitation of this
case report. Meanwhile, it might be uncertain to conclude
that placements of epidural needles were appropriate in these
cases of failed dural puncture, although we used loss of
resistance to air methods to perceive epidural needles reach-
ing into the epidural space. However, all procedures were
supervised by skilled anesthesia professor with experience
of regional anesthesia for more than 10 years, and epidural
catheter secured in the original position was used postopera-
tively and it resulted in the expected block for all patients.
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Conclusion

Excessive paramedian deviation of the epidural needle may
affect dural puncture during needle-through-needle CSE
technique. Moreover, wrong passage of the spinal needle
through Tuohy curve instead of the back hole may contribute
to the failure of dural puncture.
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