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Strategic placement of epidural catheter
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Epidural catheter insertion is useful for long term postope-
rative pain control or prolonged regional anesthesia for an ope-
ration, moreover, pain therapy for back pain or radiating pain
[1,2]. For expected effect of epidural block, correct placement
of epidural catheter is most important. However, the primary
failure rate of epidural space catheterization can exceed 10% [3].

There is no objective, reliable, real time method to determine
the correct catheter placement in the epidural space. Epidural
test dose injection technique (2—3 ml lidocaine 1.5%) is
usually used for verification of epidural catheter. But there is
false positive and negative associated with the standard test
dose injection [4]. Epidurography is also a useful modality for
confirming location of the catheter. However, it is not a simple
method because c-arm fluoroscope and contrast media are
needed. Asato et al. [5] showed that the most frequent cause
of unilateral epidural blockade was the misplacement of the
catheter into the anterior epidural space. Tsui et al. [6] men-
tioned the use of low current epidural stimulation to confirm
the epidural catheter placement for the first time. Epidural
stimulation test (EST) is more accurate than standard test dose
technique, and is deemed to be simpler than epidurography.
The EST criteria define correct localization of the catheter tip
in the epidural space by elicited motor response with a current
between 1—10 mA at a frequency of 1 Hz with a pulse width
of 0.2 ms [6,7]. There are truncal or limb movements when
epidural catheter is correctly located. Appropriate muscle con-
tractions consist of rhythmic hip adductors, iliopsoas, gluteus
muscles and hamstring group movement on lumbar EST. If
bilateral motor response was exhibited at an unusually low
current, subarachnoid or epiradicular placement of catheter is
considered.

In this issue of the Korean Journal of Anesthesiology, Jung et
al. [8] report on confirming the localization of an epiradicular
catheter placement with different electrical pulse width. In the
current study, instead of the threshold current, they compared
the threshold charge. The number of charges (in nano-
coulombs; nC) delivered is equal to the product of the current
(in milliAmperes) and the pulse width (in milliseconds) [9]. Tsui
et al. applied electric current between 1—10 mA with a pulse
width of 0.2 ms for EST [6]. Pulse width of 0.2 ms is better than
higher pulse width for EST because 0.2 ms is closer to the motor
fiber’s chronaxie. However, some nerve stimulator can’t serve
wide ranges of pulse width and current of electricity. Thres-
hold charge might be a good parameter for determining correct
catheter placement with variable kind of nerve stimulators.

They used a single port, metal coil-reinforced, 19-gauge
epidural catheter, instead of the conventional epidural catheter,
which was usually used. It has an advantage that does not need
normal saline for electrical conduction during EST. As the
effective conduction of electricity is essential for the success of
EST, the type of catheter is important. TheraCath, which they
chose, provided an effective electrostimulation of the epidural
space and offered an alternative to the traditional method of
using a catheter primed with normal saline [10].

In this study, the electrical stimulation test performance
results must be interpreted cautiously due to the specific patients
group enrolled. They evaluated the threshold current of the
patients group with spinal pathology. Tsui et al. [6] mentioned
motor response at a current < 1 mA revealed an intrathecal,
subdural or epiradicular placement of epidural catheter. The
lower cutoff < 1 mA should not be considered an absolute limit
but always a warning sign for possible epiradicular, subdural
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or subarachnoid position [11]. Epiradicular catheters were
inserted for patients complaining of low extremity radiating
pain due to spinal pathology. It is just a changing Tsui’s way of
thinking. They hypothesized that epiradicular current threshold
of patients who have the degenerated nerve root or pathologic
condition of spinal cord might be increased, compared with
normal patients. Epiradicular threshold current (or charges)
overlapped the epidural threshold current (or charges). The
overlapping of the threshold current might be explained by
adjacency of the catheter tip to the nerve root and chronic
compression resulting in microvascular injury. The threshold
current of epiradicular catheter could be useful for verifying
spinal pathology, such as inflammation for patients undergoing
back pain or radiating pain if more data is accumulated.

EST is more accurate and simple real time method for con-
firming the localization of an epiradicular catheter placement.
Moreover, it would make diagnosis of spinal pathology possible.
Nonetheless, further studies are required before implementing

its routine use in clinical settings.
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