Objective Measure of Caudal Block: A Neural Blockade Monitor in Children
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Abstract
•

•

•
•

Caudal anesthesia is commonly performed using local
anesthetics to afford intra- and post-operative pain relief.
However, no objective monitor exists to gauge the
effectiveness of the medication administered epidurally.
A novel monitor objectively measures and reports the effect
of local anesthetics by detecting changes in the underlying
(non-stimulated) electromyogram (EMG) before and after
administration of local anesthetic.
In order to determine the limitations of the monitor and
begin refining the monitor for clinical use, we performed a
pilot study to evaluate the performance of the monitor.
The data revealed a statistically significant change in EMG
activity after caudal placement

•

No objective monitor exists to gauge the effectiveness
(anatomic location or block density) of the dose administered
through the epidural catheter. A novel monitor objectively
measures and reports the effect of local anesthetics by
detecting changes in the underlying (non-stimulated)
electromyogram (EMG) before and after administration of
local anesthetic.
In order to determine the limitations of the monitor and
begin refining the monitor for clinical use, we performed a
pilot study to evaluate the performance of the monitor in one
week old piglets.

Methods
•
•

8 piglets were anesthetized, intubated, and mechanically
ventilated
ECG, rectal temperature, pulse oximetry, end-tidal CO2, endtidal isoflurane, and arterial pressure were continuously
monitored

T4 Block

The blockade monitoring system was applied to each piglet using
percutaneous needles at the T4 and T10 dermatomal and monitored
using EMG and EKG amplifiers
Continuous measurements were taken and reported at baseline,
dose (chloroprocaine 3% [with methelyne blue] caudal [n=4] vs
extra-caudal (“failed”) [n=4], (1ml/kg bolus injection at 300sec) and
1250, 2250, and 3500 seconds (Recovery 1, 2, 3, respectively).
After 60 minutes of monitoring, the piglets were euthanized and a
laminectomy (T4-S1) was performed to confirm and document the
placement and distribution of the injectate.
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Failed Block
The results from a successful
caudal blockade at T10
contrasts dramatically with a
failed block (diagnosed by
laminectomy).

Results
Preliminary data reveal a statistically significant change in EMG
activity immediately after the administration of caudal (but not
failed) local anesthetic
•
one-way ANOVA:
-T4 chloroprocaine (p=0.0282), failed block (p=0.5021),
-T10 chloroprocaine (p=0.0319), failed block (p=0.7347)
- changes in effect over time consistent with clinical effect
recognized in humans.
•

Conclusions
Based on this preliminary data, it may be possible to finally have an objective
measure of neuraxial or peripheral blockade.
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