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ference. The value of R2 should be about a third that
of R1. Total parts cost for the 1 X 3 X 2-inch aluminum
chassis, 4PDT toggle switch, resistors, pin plugs, and
jacks is about $15.00.

Either adapter is useful for monitoring patients who
have coronary-artery disease, in whom it is important
to record V; and limb-lead ECGs.>* The adapter
shown in figure 1 requires only four patient clectrodes
and will enable the anesthesiologist to display alter-
nately on Tektronix and similar monitors either Vj
or lead 11, by use of a single toggle switch. The adapter
shown in figure 2 employs the conventional five-
electrode arrangement, including a separate electrode
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for circuit common. This device may minimize 60-Hz.
interference that might be excessive when the simpler
adapter is used with certain monitors in some patient
cnvironments,
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Pseudoaneurysm, a Late Complication of Radial-Artery Catheterization

: S. Worr, M.D.* anp D. T. Mancano, Pu.D., M.D.+

The most common complications of radial arterial
catheterization are thrombus, embolus and hematoma
formation,™ usually dctected prior to or shortly
after decannulation. We report the uncommon oc-
currence of pscudoancurysm formation 18 days after
decannulation in a patient who had an otherwise un-
complicated hospital course.

REPORT OF A CASE

A 68-year-old man was admitted to the hospital with a six-week
history of nausea, vomiting, and weight loss. Gastrointestinal
roentgenograms revealed a mass in the right upper quadrant. His
medical history included sixty pack-years of cigarette smoking,
with chronic bronchitis, and claudication, for which a right lumbar
sympathectomy had been performed two years prior to admission.
Physical examination disclosed no abnormality except an increased
anteraposterior chest diameter and mild inspiratory wheezes. Al-
len's test for adequacy of ulnar collateral vessel filling was normal
at 3 sec.® Results of routine laboratory tests and coagulation studices
and clectrocardiogram were within normal limits. Roentgenograms
ofthe chestand pulmonary function tests were consistent with mild
chronic obstructive pulmonary discase. An exploratory laporotomy
with gencral anesthesia was scheduled.

Prior to induction of anesthesia a #20 Long-Dwel*} catheter
was placed percatancously in the left vadial artery on the first
attempt, without difficulty. The vessel was not transfixed during
this procedure. Physiologic saline solution with 2 units of heparin/
ml was infused continuously through the catheter at a rate of 3 ml/
hour by an Intraflow™] system. The left arm was extended at the
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shoulder and flexed at the elbow without tension on the brachial
plexus. It remained under direct observation throughout the opera-
tion. There was no evidence of compromised perfusion. Anesthe-
sia and operation were without incident. A Whipple procedure
was performed for adenocarcinoma of the pancreatic duct. Post-
operatively, the patient was observed in the intensive care unit,
where his condition remained hemodynamically stable, with good
peripheral perfusion.

Twenty-four hours after operation the arteriab catheter was
removed, and manual pressure applied for 5 min. Perfusion re-
mained normal and unchanged, with full pulses, normal Allen’s
tests, and no hematoma formation. There were no arterial punc-
tures made after decannulation. There was no evidence of com-
plication until the eighteenth postoperative day, when the patient
was noticed to have a L3 x 1.3-cm painless pulsatile mass over
the site of cannulation. No thrill was detected. Peripheral
perfusion remained good. Over the following week the mass was
unchanged, and the patient was discharged on the twenty-third
postoperative day. However, on the thirtieth postoperative day the
patient was readmitted because the mass had enlarged 103 X 3 cm.
A thrill and bruit were noticed; peripheral perfusion was un-
impaired.

Surgical exploration revealed a pseudoancurysm 3 x 3.5 cm in
dimensions at the site of artertal puncture in the left radial aery
(fig. 1). The left radial artery was ligated proximally without com-
promising perfusion of the hand.

DiscUsSION

The most common complications associated with
radial arterial catheterization are transient thrombosis
(incidences as high as 88 per cent),*" occlusion after
cannulation (to 60 per cent),* and hematoma forma-
tion (to 40 per cent).” These complications generally
occur carly in the cannulation—decannulation course.
Late complications, such as pscudoancurysm, have
been suggested as possibilities,” but have not been
documented. Data are available, however, for axillary
and femoral arterial pseudoancurysms  associated
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Fra. 1. Radial-artery
pseudoaneurysm occurring
at the site of radial arterial
puncture. The ligature
(arrow) lies around the
proximal portion of the
artery. The diameter of the
pseudoancurysm is 3 cm.

with the Seldinger technique for percutancous angi-
ography.®"  Erickson and Jorulf'" reported ten
pscudoaneurysms occurring one to five weeks follow-
ing decannulation. These pseudoaneurysms appeared
to have occurred at the sites of arterial punctures.

Our patient had a radial arterial pseudoancurysm
18 days following decannulation despite a normal
preoperative Allen’s test, nontraumatic insertion and
removal of a small arterial catheter, no immediate
hematoma formation, and an uncomplicated hospital
course. Since the complications from a pscudoaneurysm
could include rupture, dissection, occlusion, or em-
bolus, we suggest that physicians be alert to the pos-
sibility of such late complications, especially in patients
with hypertension and severe occlusive vascular dis-
case. Patients should be instructed to inspect the
sites of cannulation and report any swelling.
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