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In Reply:—We deeply appreciate the interest that our case report
has generated. We did not anticipate, however, that the use of ultra-
sound would have been at the center of the discussion. Our case report
stands out independently from the actual mechanism of nerve local-
ization.1 The academic purpose of reporting this unfortunate clinical
experience is to educate anesthesiologists about the possible existence
of a peripheral neuropathy in the setting of a presumed isolated central
nervous system disease.2–5

With respect to ultrasound and neural imaging, referring to Dr.
Rosenblatt’s letter, we completely agree that the sonographic anatomy
of the brachial plexus is complex and that there are distinct limitations
regarding the ability to resolve intimate tissue layers. We commend Dr.
Swenson’s extensive experience with successful and safe ultrasound-
guided peripheral nerve blocks. At Dartmouth-Hitchcock Medical Cen-
ter (Lebanon, New Hampshire), we also have a long safety record in
performing ultrasound-guided peripheral nerve blocks. Since 2002, we
have tracked more than 5,000 ultrasound-guided peripheral nerve
blocks in an institutional review board–approved regional anesthesia
database. This case report represents the first serious adverse event.

We agree with Dr. Baumgarten; this is why the case report men-
tioned the importance of discussing individual patient risk to offer an
informed consent for this patient and all patients, despite the fact that
we are unable to predict outcome with absolute certainty. We would
like to clarify several aspects of the described procedure. Most impor-
tantly, standard safety precautions were maintained in terms of light
sedation, monitoring patient response, and assessment of resistance to
injection as mentioned by Dr. Baumgarten. We typically inject (even
when using the in-plane approach) 1–2 ml of local anesthetic to help
identify the needle tip as it is being advanced. When the needle tip is
deemed to be in the correct location, we then inject another 1–2 ml of
local anesthetic. If the local anesthetic seems malpositioned (e.g.,
within the sternocleidomastoid muscle), we then alter the needle
location and retest. We consider this to be a common and standard
ultrasound practice. It should be emphasized that all parties involved at
our hospital agree with Drs. Chelly and Borgeat et al. in that this
catastrophic injury involving the entire brachial plexus would be near
impossible to achieve with a root-level block. This is why it is critically
important to consider the contribution of the underlying peripheral
neuropathy, which may have predisposed this patient to the develop-
ment of brachial neuritis. Although we cannot prove that our patient
had preexisting peripheral neuropathy, this concept is important in
the anesthetic care of the patient with multiple sclerosis, as discussed
in the letter of Dr. Borgeat et al. Other causes of postoperative nerve
injury to consider when evaluating a patient include intraoperative
surgical stretch injury; positioning injury, as mentioned in our case

report and by Dr. Borgeat et al.; and, as suggested by Dr. Sia, Dr. Hebl’s
concept of the “double-crush” phenomena.6

We must clarify, as mentioned by Dr. Orebaugh, that two of the
three “repositions” were the result of the situation mentioned in the
previous paragraph: The needle tip was malpositioned in the sterno-
cleidomastoid muscle. Therefore, the text should have stated three
“attempts” rather than three “repositions.” All clinicians reading this
report can sympathize with the false-positive rate of nerve stimulation
in which a great motor response occurs, but a suboptimal block
results. This most likely occurs secondary to fascial or tissue planes that
are being tented but not punctured by the needle tip. This is why many
practitioners argue the need to dynamically assess the spread of local
anesthetic and make necessary adjustments, as mentioned by Dr. Ore-
baugh. As such, we strongly recommend that future research should be
directed toward defining the morphologic appearance of “successful
and safe” versus “dangerous or ineffective” spreads of local anesthetic.

Ultrasound-guided regional anesthesia is an evolving technique that
has received significant attention during the past decade. In the ab-
sence of evidence-based medicine, opinions regarding “best practice”
should not distract us from dealing with issues such as considering
the risk–benefit of a regional technique in a patient with a complex
neurologic disease that may not be completely described in current
anesthesia textbooks and the published literature.
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