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Continuous Brachial Plexus Blockade Using an Axillary Catheter
for Treatment of Accidental Intra-arterial Injections

+

ROBERT F.- HAYNSWORTH, JR., MD,* JaMEs E. HEAVNER, DVM, PHD,

Vascular insufficiency of the upper extremity is a
common sequela of accidental intra-arterial
injection of various drugs. Treatment usually is
directed at controlling vasospasm by stellate
ganglion block and/or injections of intra-arterial
reserpine or Intravenous papaverine, and at
decreasing venous thrombosis by infusion of
heparin, dextran, or fibrinolysin. The use of
continuous brachial plexus block with constant
infusion of bupivacaine through a Racz™ catheter
(o treat vascular insufficiency secondary to intra-
arterial methyiphenidate-HCI injection is de-
scribed. Advantages of this technique include
total pain reliet while sustaining a continuous
sympathetic blockade without Invading the
arterial supply. The particular catheter used
helps eliminate the fear of migration of the
catheter Into the axillary artery or vein because
of its blunt stainless steel tip. Theories of how
intra-arterially injected agents cause vascular
insufficiency and the rationale for therapeutic
approaches are discussed.
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Patients with vascular insufficiency of the upper
extremity secondary to accidental intra-arterial
(IA) injection of drugs are referred frequently to
pain clinics. Many of the patients are drug abusers
who mistale arteries for veins. Complications
resulting from [A injections were first reported by
anesthesiologists who noted vascular insufficiency
following IA injection of 5% or 10% thio-
pental>$7.913.182227.930. Gangrene and severe ne-
crosis have been reported following IA bar-
biturates, hydroxyzine, promazine, meperidine,
promethazine, chloropromazine, and ampheta- -
mines'l.lﬁ.ll.lé-lﬂ

One approach to decreasing drug-induced vaso-
spasm and increasing blood flow is to repeatedly
administer stellate ganglion blocks. Although this
form of sympathetic blockade is effective in some
cases, it is intermittent and uncomfortable to the
patient. The following case report emphasizes a
technique that offers continuous sympathetic
blockade as well as complete pain relief that can be
useful in the management of these patients.

Case Report
History and Evaluation

A 30-year-old white male weighing 75 kg pre-
sented to the Emergency Room approximately 12
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hours after inadvertently injecting dissoived
metnylpnenidate HC] (Rualin®) into s rieht
radial artery. The patient saud that he feit :ntense
panshortly after the injection and the pain pecame
excruciating after 8 10 10 hours,

Physical Examination

The pauent’s blood pressure was ~134IU4, pulse
was 96, and temperature was 37.1*C. His right
hand was cyanotic and cold. The radia! pulse was
faint, sensdtion to pinprick was decreased n 4!l
dermatomes of the hand, and capillary refil! wus
absent in ail of the digits. The hand was markediy
swoilen and had an extremely limited range of
monion. Past medical history was sigificant for
open heart surgery secondary to 4 gunshot wound
to the chest several years prior to admission. The
panients had no allergies and denied any use of
other medication except for occasional intravenous
(IV)amphetamune injection. Initial work-up showed
4 normal ECC, coagulation proiile, compiete vloud
count (CBC), and electrolyte pronle.

Treatment

The Pain Center was consulted while the

patient was still in the emergency room. Continy- -

ous brachial plexus block was chosen “as the
therapy for relieving the va30spasm and pain. The
aght axidla was dimuf’ecteu’ ana draped in 4 sterile
fashion. Then an 18-yauge Crawtord eprdural
needle was introduced sluwly into the axunlary
sheatn. After the needle tp “pupped” througn the
sheath, it was advanced several mullimeters and the
styiet removed. Alter negative aspiration, 4 rein-
forced epidural (Racz™) catheter was threaded
dpproximately 5 cm without elicitation of para-
sthesias. An imitial dose of 1S mi of 1.5% mepiva-
Caine was injected, then another 15 mi were
:njected slowly. Betadine® ointment was applied 1o
the catheter, which was taped to the axilla and
secured with an OpSite dressing. The patient had
compiete pain reiref and developed xoud capillary
retill. He was taken to hus room and viven 5000
umits of heparin IV followed by conunuous iV
intusion of heparin in hus jett arm. Papavenne (750
Mg ot papaverine in 1000 mi «; S5 dextroye
s0iution) was administered o IV in o footveinat 4o
ml per hour.

Over the next 10 days. the patient’s heparin
infusion was adjusted ro keep the prothrombin
ttme approximately 1.5-2.0 timey normul. For the
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first 2 days, boluses of 0.25% “upivacaine were
uected into the patient’s axillary catheter as otien
a3 aecessary to control the pamn and 10 sustan
sympathetic blockade. Then, continueus (nfusion
01 Q. 128" bupivacaine at S mi perhour was starteu
through the sullary catheter to provile more
constant reiief than way veiny achieved with
intermittent injections. The inlusion fate was
3radualiy increased over the next day and titrared
tocontrol the parient’s pain. On day &, the inlusmon
concenrratiun was increased o 0,25 ouMmvacaine
and eventuaily sustained at 3 rate between 7 and
10 miper hour unal the tenth day, at which ime rae
axtlary catheter was removed. Venous plasma
levels of bupivacaine were measured on the e,
ninth, and tenth days to determine if toxic concen-
trations were Seiny approached. Levels were cone
sistently below toxic ranve (Tabie 11,1043 Atter
removalof the catherer, the tip was placed in culture
medium. There was no inflammation around the
duilary site, and bacteria cultures. were nexgative
diter 48 hours. The patient returned 3 months after -
discharge for removal of 4 smail amount of
necrotic materia! from the distai tips ot ail tingers
on the right hand. A yeat later. he was doing wel!
and has suffered no further compications.

Discussion

The mechanism of intury (oilowing IA imectiens
of drugs cemains & sunect ol contraversy, What.
ever thie mechamsm, thrombog;s evenrually dee
velops in al! cases in WKt tissue daimave occres,
Thereture, primary treatment snould ae direcred
ot maintaning bovd How LY arevennng or
limit:ng thrombosy.

Treatment

It is important to imtiate and mantain sympa-
thetic hlack a4y eariy as possible abter an accidental
A iniection of 4 substance to preserve 2lood How.
Fiorin lormanion begins within 2 hours atrer an A
‘niection and continues for 4 to 3 davs. “he,.
sympathetic blockade should be Aadministersd .n

Tanie 1. Plagma Luveis of Bupivacaine during Continunus
Sracnidl iasgs intusign
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conjunction with agents that decrease fibrin or
eventual thrombin formation, such as intravenous
fibrinolysin, heparin, or dextran, and in conjunc-
tion with methods that decrease venous conges-
tion, such as elevation of the extremity.5*

Many methods of sympathetic blockade have
been used in cases of vascular insufficiency,
including repeat stellate ganglion blocks, IA
reserpine, IV papaverine, repeat brachial plexus
blocks, and even surgical sympathectomy. Phelps,
Rutherford, and Boswick' have also described a
method for sympathetic blockade using a catheter
placed adjacent to the median and ulnar nerves at
the wrist to protect against vasospasm in re-
vascularized digits.'*

Papaverine is a good spasmolytic agent when
there is marked vasospasm. In most IA injections,
vasospasm plays only a minor role'; therefore,
the response to papaverine is less than expected.
Papaverine as well as tolazoline are inferior to
sympathetic nerve block in producing vasodila-
tion.®* In large doses, papaverine has significant
side effects that limit its use.

Reserpine inhibits the uptake of norepinephrine
into storage vesicles following sympathetic nerve
discharge, thereby acting as a long-lasting sympa-
tholytic agent. It also inhibits storage of vasoactive
amines in platelets, thereby decreasing the vaso-
spasm that occurs secondary to release of these
amines during platelet aggregation. Intra-arterial
reserpine decreases vascular wall norepinephrine
content for 2 to 4 weeks in peripheral arteries,
although clinically an IA dose of 1.25 mg produces
a chemical sympathectomy apparent within 2
hours that lasts up to 4 days.'*?® Again, IA
reserpine is less effective than is sympathetic
nerve block in most cases not involving vasospasm
. as a primary component. Intra-arterial reserpine
also requires invasion of the artery supplying the
involved tissues, which on occasion can lead to
further diminished blood flow. Repeat stellate
ganglion blocks or brachial plexus blocks are
effective although inconvenient and cause the
patient marked discomfort and anxiety. The risk
of complications also increases significantly with
multiple blocks.

Brachial plexus block with a percutaneously
placed axillary catheter offers an excellent and
simple form of sympathetic blockade. It also offers
‘the advantage of pain relief without the use of
high doses of narcotics and sedatives. Placement of
catheters in the axillary sheath has not been
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Fig. 1. Tip of reinforced catheter. Note blunt tip and open
spirals through which fluid leaves the catheter.

popular in the past because of multiple problems,

including damage to nerves on insertion, frequent
Linkino of ths catheter under the skin, and
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migration of the catheter into an axillary vessel.

The risk of these complications has been
minimized by the epidural catheter® used in this
case, which has a stainless steel spiral core on the-
inside and a baked-on fluoropolymer coating on
the outside. The spiral core helps eliminate
kinking and the blunt tip of the catheter (which is
the termination of the spiral core) tends to
“bounce off” nerve roots rather than damage them
on insertion (Fig. 1). The catheter is much less
likely to migrate into vessels because it has no
sharp edges.

Continuous Brachial Plexus Block Technique

Our technique is to place the reinforced catheter
through an 18-gauge Crawford epidural needle
inserted into the axillary sheath. The angle of the
bevel of the Crawford needle is much greater than
is the angle of other epidural needles, and will
produce less trauma if nerve roots are en-
countered on insertion?* If the technique is
applied carefully (with or without a nerve stimu-
lator), the incidence of penetration into the
axillary artery is low. Once the catheter is inside
the axillary sheath, correct position can be verified
with x-rays and contrast dye.

Bupivacaine was chosen for this patient, al-
though other medium or long-acting local anes-
thetics can be used. Bupivacaine levels have been
measured after continuous axillary infusion for 16
hours,2® although we are aware of no other data
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on continuous infusion for prolonged periods.
Bupivacaine blood levels in our patients were well
below the threshold for seizures or other toxic
side effects.191+2* Continuous infusion of bupiva-
caine at a rate required to produce the desired
effect results in lower maximum blood concentra-
tions than does single or bolus techniques.®

A caution should be noted about using this
technique or any other sympatholytic technique
after intra-arterial injections. If there is venous
thrombosis or inadequate venous return, sympa-
thetic blockade will increase arteriolar intra-
vascular pressure, and fluid transudation into the
tissues will increase. The resulting edema will
result in decreased blood flow to vital areas.””
Therefore, increased edema and cyanosis following
successful sympathetic blockade should warrant
reevaluation of the use of a sympatholytic
technique. '
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