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In reply: —Our article was not intended to be a re-
view of the various proposed mechanisms of action
of epidural analgesia, but Frumin’s comments do serve
to emphasize the value and need for our model in such
investigations. Its capability to give objective, direct
and reproducible evidence regarding the varying sites
of altered neural conduction during epidural anal-
gesia must be considered preferable to many of the
previous studies including that of Frumin and asso-
ciates' which developed a hypothesis of the mecha-
nism of action from secondary and remote observa-
tions. Although we purposely reserved many inter-
pretations regarding the participation of peripheral
nerve, dorsal roots and dorsal root entry zone from
our study until completion of additional investigations
with varying drug doses and concentrations are com-
pleted, certain information regarding the dorsal root
ganglia can be obtained from that study. The position-
ing of the cauda equina electrode in many of our
preparations usually was located distal to dorsal root
ganglia relative to the stimulated nerve, and, there-
fore, comments regarding the peripheral nerve com-
ponent may be considered pertinent to the possible
participation of the dorsal root ganglia relative to
the local anesthetic agents used in our study. In fair-
ness, it must be noted that the previous studies con-
cerned with the participation of the dorsal root
ganglia present an oversimplification of the neuro-
physiologic function of this structure, as well as in-
dicating a seemingly mistaken concept of its ana-
tomic configuration and localization (an extra arach-
noidal structure, an area of tissue transition with
thickened tissue barriers, an outpouching of the con-
ducting afferent fibers, ¢fc.?). Frumin’s implication
that studies done by Galindo and Witcher? using the
frog sciatic nerve-spinal cord preparation either veri-
fied his hypothesis or suggested that our evaluation
using the present model was erroneous do not appear
warranted. In that study, the sensitivity of various
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levels along the peripheral nerve and dorsal nerve
roots to local application of varying concentrations
of procaine was evaluated by applying a shock stimulus
at the sciatic nerve level and recording the response
from the dorsal roots. Therefore, this preparation
examined the anesthetic susceptibility only of the
peripheral nerve and dorsal roots (apparently proxi-
mal to their glial-Schwann transition zone just prior
to their entrance into the dorsal horn gray matter),
used a local anesthetic agent not studied in our in-
vestigation, and in no fashion mimicked a.model of
epidural infusion. Therefore, we are unable to offer
any support to Frumin’s contention that the dorsal
root ganglion is an important site of altered neural
conduction during epidural analgesia. Our studies
using epidurally administered bupivacaine, chloro-
procaine, and etidocaine, all indicated that the major
site of action of these anesthetic agents was at the
spinal cord level. The various regions of the spinal
cord, especially that area of transition zone in the
dorsal root fibers, requires further differential studies.
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