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Radial artery catheterization for the purpose of con-
tinuousblood pressure monitoring and frequent blood
gassamplingisregularly performedintheemergency
department (ED) andintheintensive careunit (ICU).
Intheoperating room, anesthesologissgeneraly have
the benefit of aconsciousand cooperative patient,
and themodified Allen’stest can be performed be-
fore catheterization of theradia artery to assure ad-
equate collateral circulation. Incontrast, patientsin
theED and I CU arefrequently unableto follow com-

mands due to sedation or to asignificantly altered
level of consciousness. Under such circumstances
themodified Allen’stest cannot be accurately per-
formed andtheradid artery isoften catheterized with-
out assessing the collateral circulation of the hand.
ED and ICU patientsarefrequently hypotensiveand
are often being treated with vasocongtricting medica
tion. Furthermore, many of these patients have pe-
ripheral vascular disease. Under these circumstances
cannulation of theradia artery may carry agreater
risk for causing limbischemia. Wediscusshow pulse
oximetry may beusedto performthemodified Allen’'s
test inthese patientsto evaluate collaterd circulation
and potentialy reducetherisk of iatrogenic hand in-

jury.

TheAllen'stest wasfirst describedin 1929to evalu-
atethearterial blood supply of the hand in patients
with thromboangiitisobliterans.*? Inthistest, com-
plete arterial occlusion wasaccomplished by com-
pressing the radial arteries of both hands simulta-
neoudly, whilethe patient clenched both fiststightly
for oneminute. Wright modified thistestin 1952 to
examinethe adequacy of the collateral blood supply
through theulnar artery before cannulation of thera-
did artery.® Inthismodified test, the clinician com-
pressesboththeulnar andradia arteriesof thehand,
whilethe patient repeatedly clenchesthehandintoa
fist, causing the hand to blanch. Thetestisconsid-
ered normd if the palm reddenslessthan ten seconds
after release of pressureover the ulnar artery.

To use pulseoximetry inevaluation of hand collatera
circulation, begin by placing the pulse oximetry probe
onthepatient’sindex finger. Next, theulnar and ra-
dial arteriesare compressed. Thelossof the pulse
oximeter waveform and oxygen saturation reading
indicatesthat compressionisadequate. Subsequent
return of apulse and oxygen saturation reading fol-
lowing therelease of theulnar artery indicatesapos--
tivetes, i.e,, adequateulnar collaterd circulation (see
Figure1). Our experience hasshown that thiscom-
bination of pulse oximetery and themodifiedAllen’s
test produces areliable and an unambiguousresullt.
Usudly, however, the pul se oximetery waveformre-
sulting fromrelease of the ulnar artery hasasmaller
amplitudethanthat of theinitia pulseoximetery wave-
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Figure1: Plethysmographictracingsfrom pulse oximeter during modified Allen’stest. (A) Disappearance of the

plethysmographic tracing (labeled SpO,) from the pulse oximeter with compression of both the radial and ulnar
arteries. The labeled arrow indicatesinitiation of compression. Electrocardiograph tracing from leads || and V1 are
shown asindicated. (B) Release of the radial artery isindicated by the labeled arrow. The return of the plethysmo-
graphic tracing indicates adequate ulnar collateral circulation.

form. We have noted that the oximetry wave ampli-
tude variesaccording to choice of finger placement
of the pulse oximeter probe—theamplitudeisgrester
the closer the probeis placed to the patent arterial
source.

Themodified Allen’stest, Doppler ultrasound, pulse
oximetry, and digit blood pressure haved| been used
to assesstheadequacy of collaterd hand circulation.*
8 Althoughonly thelaser Doppler providesaquanti-
tative measurement of blood flow, al of these meth-
ods provide someinformation about collatera circu-
lation. Inastudy of 1000 healthy patientswithout
peripheral vascular disease assessed using themodi-
fiedAllen’stest, 49% wereclearly normal (<5 sec),

24% wereintermediately normal (5-9 sec), and 27%
wereabnormal (> 10 sec); theseresultsimply that it
would be safer to cannulate another artery besides
thetested radial artery in over aquarter of healthy
patients.® However, theclinical significance of an
abnorma modified Allen'stestisunclear. 1t hasbeen
reported that vascular insufficiency caused by radia
artery catheterizationisavery rare occurrence.’® A
recent angiographic study of ICU patientswithind-
welling radid artery cathetersfor morethanfour days
revealed that over half of the patients had either a
partial thrombosis (57%) or acompletethrombosis
of theradid artery (19%), but all of thethromboses
were clinically asymptomatic with no signsof is-
chemia®®



The CaliforniaJournal of Emergency MedicinelV:4,Nov-Dec 2003

Page 91

Whilesomestudieshave a so shownthat catheteriza
tion of radial arteriesin patientswith an abnormal
modified Allen’stest (> 15 sec) did not lead to limb
ischemiaor produce any negative consequences, the
applicability of theseresultsto ED and |CU popula-
tionsisquestionable.** Mogt of theaforementioned
investigationswere performedin hedlthy individuas
undergoing surgical procedures.* Thestudy popu-
lations excluded patientswith diabetes, peripheral
vascular disease, or severe cardiopulmonary com-
promise, in contrast to typical ED and |CU popula-
tions. A study of 4932 1CU patientsfound the most
common complication of arterid catheterizationto be
vascular insufficiency, occurring in 3.4% of medical
|CU patients, and 4.6% of surgical |CU patients.’®
Many patientsinthe ED and ICU areat risk for com-
plications secondary to hypoperfusion. Althoughno
ED or ICU studieshave been performed proving the
utility of thecombined pulseoximetry modifiedAllen's
test, we believethat anormal test addshel pful infor-
mation regarding theadequacy of collateral hand cir-
culation. Thistest should be considered in uncon-
sciousor uncooperative ED and | CU patientsrequir-
ingradid artery catheterization.
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