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Abstract

quadriplegia and death.

receiving emergent cardiorespiratory support.

in cases of high spinal cord anesthesia.

Introduction: Although uncommon, selective cervical nerve root blocks can have serious complications. The most
serious complications that have been reported include cerebral infarction, spinal cord infarction, transient

Case presentation: A 40-year-old Japanese woman with a history of severe right-sided cervical radicular pain was
scheduled to undergo a right-sided C6 selective cervical nerve root block using a transforaminal approach under
fluoroscopic guidance. An anterior oblique view of the C5-C6 intervertebral foramen was obtained, and a 23-gauge
spinal needle, connected to the normal extension tube with a syringe filled with contrast medium, was introduced
into the posterior-caudal aspect of the C5-C6 intervertebral foramen on the right side. In the anteroposterior view,
the placement of the needle was considered satisfactory when it was placed no more medial than halfway across
the width of the articular pillar. Although the spread of the contrast medium along the C6 nerve root was observed
with right-sided C6 radiculography, the subdural flow of the contrast medium was not observed with real-time
fluoroscopy. The extension tube used for the radiculography was removed from the spinal needle and a normal
extension tube with a syringe filled with lidocaine connected in its place. We performed a negative aspiration test
and then injected 1.5 mL of 1.0% lidocaine slowly around the C6 nerve root. Immediately after the injection of the
local anesthetic, our patient developed acute flaccid paralysis, complained of breathing difficulties and became
unresponsive; her respiratory pattern was uncoordinated. After 20 minutes, she regained consciousness and
became alert, and her muscle strength in all four limbs returned to normal without any sensory deficits after

Conclusions: We believe that confirming maintenance of the appropriate needle position in the anteroposterior
view by injecting local anesthetic is important for preventing central needle movement. Because the potential risk
of serious complications cannot be completely eliminated during the use of any established selective cervical nerve
root block procedure, preparation for an emergency airway, ventilation and cardiovascular support is indispensable

Introduction

Selective cervical nerve root block (SCNRB) is a valuable
technique for the evaluation of cervical radiculopathy in
patients with multilevel disease or when there is no cor-
relation between clinical findings and radiological path-
ology. In addition, SCNRB is used as a therapeutic
procedure in patients with cervical radiculopathy. There
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is consensus that image guidance techniques, including
fluoroscopy, computed tomography (CT) and CT fluor-
oscopy, are required to safely and accurately establish an
SCNRB. Meticulous attention to needle placement with
image guidance is indispensable in preventing neurologic
complications.

SCNRB can have serious complications, although un-
common. The most serious complications that have
been reported include cerebral infarction, spinal cord in-
farction, transient quadriplegia and death [1-7]. SCNRB
poses the potential risk of injection into the vertebral
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artery, radicular artery or the subdural space. We de-
scribe a case of high spinal cord anesthesia that occurred
during transforaminal SCNRB due to the puncture of
the epidural sac of the nerve root sleeve with subdural
spread of the injected local anesthetic.

Case presentation

A 40-year-old Japanese woman presented with severe
right-sided cervical radicular pain, which had resisted
medication and rehabilitation. Magnetic resonance im-
aging of her cervical spine revealed a cervical herniated
disc on the right side at the level of the C5-C6 and C6-C7
vertebrae. She was scheduled to undergo a right-sided C6
SCNRB for diagnostic and therapeutic purposes. She had
no relevant medical history. Magnetic resonance imaging
revealed no abnormal findings, such as a perineural cyst
or an ectatic nerve root sleeve, at the right C5-C6 inter-
vertebral foramen. Her heart rate was 71 beats per minute,
her blood pressure (BP) 110/65 mmHg and her oxygen
saturation (SpO,) level was 100%.

The procedure was performed with our patient in the
supine position. Our patient’s head was turned to the left
and secured. An anterior oblique view of the C5-C6
intervertebral foramen was obtained, and a 23-gauge
spinal needle, connected to the normal extension tube
with a syringe filled with contrast medium, was intro-
duced into the posterior-caudal aspect of the C5-C6
intervertebral foramen on the right side under fluoro-
scopic guidance. In the anteroposterior view, the place-
ment of the needle was considered satisfactory when it
was placed no more medial than halfway across the
width of the articular pillar. Because careful aspiration
with a 2 mL syringe did not show any blood or cerebro-
spinal fluid, 1.0 mL of contrast medium was injected. Al-
though the spread of the contrast medium along the C6
nerve root was observed, subdural flow of the contrast
medium was not observed very well with real-time fluor-
oscopy. The extension tube used for the radiculography
was removed from the spinal needle and a normal exten-
sion tube with a syringe filled with lidocaine connected
in its place. We performed a negative aspiration test and
then injected 1.5 mL of 1.0% lidocaine slowly around the
C6 nerve root. The microbore extension tubing (pigtail)
was not used in the procedure.

Immediately after the injection of the local anesthetic,
our patient developed acute flaccid paralysis, complained
of breathing difficulties and became unresponsive. Her BP
and SpO, changed to 65/46 mmHg and 83%, respectively,
and her respiratory pattern was uncoordinated. Her SpO,
improved to 98% after oxygen was supplied at 5 L/min by
a Hudson mask, and her BP improved after the intraven-
ous administration of a total of 0.5 mg of epinephrine.
Thereafter, her cardiorespiratory status remained stable. A
CT scan of her brain performed at this time revealed the
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presence of air gases, which suggested that a subdural in-
jection of air occurred due to the clumsy method of
attaching the extension tube filled with local anesthetic
(Figure 1). After 20 minutes, she regained consciousness
and became alert. Her muscle strength in all four limbs
returned to normal without sensory deficits. Our patient
was transferred to a recovery room, kept under close ob-
servation and discharged the next day as she had no per-
sisting neurological deficits or other impairments.

Discussion

We describe a case of high spinal cord anesthesia that
occurred due to the puncture of the epidural sac of the
nerve root sleeve with the subdural spread of injected
local anesthetic during the transforaminal procedure. In
a large series of lumbar epidural injections, Lubenow et
al. [8] reported that the incidence of inadvertent sub-
dural block was 0.82% and that the three most common
features were an unexpectedly high sensory block, exag-
gerated hypotension and an unexpected motor block.
We considered that the central movement of the needle
tip might occur, which could result in the puncture of
the epidural sac of the nerve root sleeve. We should
have injected the local anesthetic whilst confirming the
maintenance of the appropriate needle position - no
more medial than halfway across the width of the articu-
lar pillar in the anteroposterior view. The use of micro-
bore extension tubing (pigtail) to minimize needle

Figure 1 Computed tomographic scan of the brain obtained
after the event revealed the presence of air gases (arrow),
which suggested the infusion of subdural air while attaching
an extension tube with a syringe filled with a local anesthetic.
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manipulation while changing syringes has been recom-
mended by several authors [5,9].

Furman et al. [10] reported that, among 504 transfor-
aminal cervical epidural steroid injections, 19.4% were
intravascular contrast injections; they concluded that the
presence of blood in the needle hub was not a reliable
predictor of intravascular needle tip placement because
it was only 45.9% sensitive. Several authors have reported
cases of cervical spinal cord infarction or temporary
anesthesia of the spinal cord resulting from impaired per-
fusion of the radicular artery after injections of corticos-
teroids or local anesthetic in SCNRB when using a
transforaminal approach [1,3-5]. A local anesthetic has a
temporary pharmacological effect on the spinal cord,
while a suspension of corticosteroids, including large par-
ticles with possible thromboembolic properties, could
cause permanent spinal cord injuries, such as brain or
spinal cord infarctions. Although spinal needle position
can be confirmed with injections of contrast medium,
intravascular contrast medium cannot be observed very
well because of the blood flow when part of the contrast
medium enters a small vessel. Therefore, in order to
minimize the risk of permanent spinal cord injury, some
authors have recommended a preliminary injection of
local anesthetic before injecting corticosteroids, allowing
the operator to assess whether the local anesthetic has
entered a blood vessel or not [3,5,9]. Moreover, the use
of non-particulate corticosteroids, such as dexametha-
sone, may also help to minimize the risk of this com-
plication [5,9].

A few authors have reported incidents involving the dis-
section of an artery, thrombosis formation or massive
cerebral edema resulting in deaths that were caused by
the perforation of the vertebral artery in a nerve root
block performed by the transforaminal route [2,6]. Most
operators use aspiration tests and injections of contrast
material in order to assess the location of the intravascular
needle tip; however, the entry of the needle into an artery
may lead to dissection. Although fluoroscopic guidance is
generally used during selective nerve root blocks, some
authors have recommended CT guidance for clear
visualization of not only the needle position but also the
surrounding soft tissues and vascular structures to
minimize potentially fatal complications. Some authors
advocate CT fluoroscopy or digitally subtracted fluoro-
scopic imaging, which can offer the advantage of real-time
visualization of the contrast medium [3,11]. However,
there is no consensus of the safest and most effective im-
aging modalities that should be used for SCNRB.

Guidelines for the cervical transforaminal injection
technique involve introducing the needle into the pos-
terior aspect of the intervertebral foramen just anterior
to the superior articular process in the oblique view to
minimize the risk of injury to the vertebral artery.
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However, Huntoon [12] reported that more than 20% of
cases in which the foramina were dissected had either an
ascending or deep cervical artery or a large branch
within the needle path of the cervical transforaminal
procedure, and one-third consisted of spinal branches
that entered the intervertebral foramen posteriorly.
Therefore, despite strict adherence to the recommended
technique, the cervical transforaminal procedure has a
potential risk of unintended puncture of these arteries,
leading to serious complications.

Conclusions

We believe that injecting local anesthetic while confirm-
ing the maintenance of the appropriate needle position
in the anteroposterior view is important for preventing
central needle movement. Because the potential risk of
serious complications cannot be completely eliminated
during the use of any established SCNRB procedure,
preparation for an emergency airway, ventilation and
cardiovascular support is indispensable in cases of high
spinal cord anesthesia.
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