Phrenic Nerve Function after Interscalene

Block Revisited
Now, the Long View

NESTHESIOLOGISTS

are very good at immediate
observation and intervention. For
instance, hemodynamic
ders or inadequate ventilation are
apparent to us in real time with
customary vigilance and mod-
ern monitoring. Less evident are
the delayed consequences of our
actions. Only relatively recently we
have become suspicious that vola-
tile anesthetics might alter immu-
nological function or neurological
development months after admin-
istration. Similarly, in the realm
of plexus and peripheral nerve
blocks, we have long understood
the immediate risks of injecting
local anesthetic into the systemic
circulation, which included vessel
damage leading to bleeding, neu-
ral trauma, and anesthetization of
unintended targets. Our focus of
care is to avoid these immediate
dangers. In contrast, delayed harm
after blocks is less subject to our
scrutiny. A case series reported in
the current issue of ANESTHESIOLOGY
suggests that our attention should
also extend into the long-term time frame regarding phrenic
nerve function after interscalene blockade (ISB).

Acute loss of diaphragmatic activity after block of the
phrenic nerve during ISB has been recognized as a predictable
hazard since the landmark study by Urmey et 2/? in 1991.
Now, Kaufman et al.! report a series of 14 patients referred
to them for treatment of chronic diaphragmatic paralysis that
was clearly due to phrenic nerve damage after ISB. Few con-
clusions can be made from a case series with certainty, but
their observations support several preliminary hypotheses.

First, inflammation plays a prominent role in the gen-
esis of persistent phrenic dysfunction after ISB. The authors

disor-

“The
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anatomy of
phrenic nerve may particu-
larly predispose it to dam-
age from the inflammatory
consequences of myotox-
icity [from injected local

99 function while late scar formation

. anesthetic] ...

highlight the surgical findings
of adhesions, fascial thickening,
and vascular changes secondary
to inflammation surrounding the
nerve. I suspect these extraneu-
ral elements are the result of the
intense myotoxicity that is pre-
dictably induced by local anes-
thetics after application within
muscles or even outside their fas-
cia.> The anatomy of the phrenic
nerve may particularly predispose
it to damage from the inflamma-
tory consequences of myotoxic-
ity because it is small and has a
lengthy subfascial course on the
surface of the anterior scalene
muscle. The timing of the onset
of phrenic nerve dysfunction is
not clear in each case in this series,

the

but at least someone had abnor-
mal function continuously after
the block. Because adhesions and
scar would take a number of days
to form, perhaps direct neural
toxicity accounts for early dys-

and neural entrapment produce

the sustained phase of phrenic
injury. A high risk of toxicity for neural structures after ISB
has been demonstrated in prospective studies that identified
brachial plexus damage (i.c., sensory dysfunction a week or
more after ISB that is not attributable to other causes) in
4.4-14% of block subjects.*® Permanent sensory dysfunc-
tion is much more rare because of neuronal regrowth and the
plentiful redundancy and plasticity of peripheral and central
sensory systems, which compensate for damage and provide
apparent recovery. As the postgraft results show in the cur-
rent article, phrenic nerve regeneration is also possible, and
there is an evidence of central nervous system plasticity in
the phrenic motor system.” These considerations suggest that
local anesthetic neurotoxicity alone is insufficient to explain
prolonged phrenic dysfunction.

@ This Editorial View accompanies the following article: Kaufman
MR, Elkwood Al, Rose M, Patel T, Ashinoff R, Fields R, Brown
D: Surgical treatment for permanent diaphragm paralysis after
interscalene nerve block for shoulder surgery. ANESTHESIOLOGY
2013; 119:484-7.
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A second hypothesis supported by the data from Kaufman
et al." is that persistent post-ISB phrenic nerve damage is
treatable. Surgical decompression with or without nerve
grafting improved patients’ condition in 69% of cases. This
fact adds importance to optimize discovery of patients with
ISB-related injury.

Finally, we can hypothesize that phrenic damage from ISB
is not rare. Although an incidence cannot be estimated due
to the referral nature of series reported by Kaufman et al.,!
the number of cases indicates that these are not exceptional
events. A very recent publication by Pakala ez 4/® reports a
series of nine cases, and because these were all derived from
one hospital’s service, an incidence of approximately 1 per
2,000 ISBs could be calculated. It is important to bear in
mind, however, that subjects in both of these studies were
only identified if they developed sufficiently severe symp-
toms to seek help (note that unilateral paralysis is asymp-
tomatic in 55% of subjects),’ if they obtained an adequate
workup and the correct diagnosis, and if they were success-
fully logged in to the quality assurance system (Pakala ez a/.%)
or referred for surgical care (Kaufman ez a/.'). Therefore, the
actual incidence of post-ISB dysfunction is certainly much
higher than 1 per 2,000.

Pursuing these speculations will require prospective
examination of phrenic nerve performance in subjects with
and without ISBs after comparable surgical operations.
However, while awaiting this knowledge, it is not prema-
ture to consider what measures might be taken to limit the
occurrence of this injury. These two published reports do
not provide any useful insights into technical features of
ISB that may predispose to phrenic damage, since pro-
longed paresis followed both single shot blocks as well
as those with catheters, and various local anesthetics and
needle types were used. Numerous technical modifications
have been proposed to limit acute phrenic nerve block
during ISB, including avoiding catheter infusions, using
smaller doses or lower concentrations of local anesthetic,
ultrasound guidance, and blocking the plexus at a more
distal site where the phrenic nerve diverges away from the
brachial plexus.!® Nonetheless, these technical variations
do not eliminate the administration of anesthetic to the
phrenic nerve. Furthermore, as noted above, it is not clear
that anesthetic action on the phrenic nerve is the source
of permanent dysfunction, so limiting the anesthetic that
reaches the phrenic nerve may have little effect on devel-
opment of the adhesions and fascial thickening that may
eventually entrap it.

Especially when ISB is used as an analgesic supplement,
phrenic damage even at a rate as low as 1 per 1,000 requires
us to ask whether the increment of improved analgesia
provided by ISB, and its relatively brief duration, justifies
this level of risk. One certain way to eliminate anesthetic-
induced phrenic damage is to avoid injecting into the neck
at all. This has the added appeal of eliminating the oppor-
tunity for other catastrophic events, including puncturing
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the pleura, injecting into the carotid or vertebral arteries,
or injecting into the spinal nerves or dorsal root ganglia
with extension into the spinal cord. As a model, the exten-
sive studies on knee surgery by Kehlet ez /.'! have shown
that distal (operative site) infiltration of local anesthetic,
wed to multimodal systemic analgesia without opioids plus
general approaches to enhance recovery, provides analgesia
suitable for early ambulation and discharge. There are ini-
tial indications that suprascapular nerve and axillary nerve
blocks'>!* may similarly serve as components of an inte-
grated approach for shoulder surgery. If so, such periph-
eral application of local anesthetic would substitute a more
innocuous hunting ground to achieve our injection goals,
and spare patients from our incursions into the anatomic
tiger country of their neck.

Quinn H. Hogan, M.D., Department of Anesthesiology,
Medical College of Wisconsin, Milwaukee, Wisconsin.
ghogan@mcw.edu
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ANESTHESIOLOGY REFLECTIONS FROM THE WOOD LIBRARY-MUSEUM

Opening Medallion from Portugal’s Museu de Anestesiologia

As part of its opening festivities, Portugal’s Museum of Anesthesiology issued this attractive medallion. Depicting a
Morton Ether Inhaler, the obverse (left) reads: “MUSEU DE ANESTESIOLOGIA/PORTUGAL.” Note the opening artistically
designed into the inhaler for peering through the “broken globe” at the ether-laden sponge inside. The medallion’s
reverse (right) reads: “INAUGURADO EM/19 OUTUBRO 1996/GALAMARES/SINTRA” (Portuguese for: “Inaugurated on
19 October 1996, Galamares, Sintra”). ANESTHESIOLOGY readers who are touring Lisbon are certainly encouraged to visit
Portugal’s Museum of Anesthesiology. (Copyright © the American Society of Anesthesiologists, Inc.)

George S. Bause, M.D., M.RH., Honorary Curator, ASA’s Wood Library-Museum of Anesthesiology, Park Ridge,
llinois, and Clinical Associate Professor, Case Western Reserve University, Cleveland, Ohio. UJYC@aol.com.

Anesthesiology 2013; 119:250-2 252 Quinn H. Hogan


mailto:UJYC@aol.com

