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Resolution of peripheral artery catheter-induced ischemic
injury in infants
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The occurrence of catheter-induced vasospasm of small caliber arteries is a well known complication of arterial
catheterization in neonates. However, there is rare publication about these complications in infants. We report
infants with peripheral ischemia caused by arterial catheterization of the femoral artery. (Korean J Anesthesiol 2010;
59: 127-129)
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One of the more serious complications of arterial catheteri
zation is obstruction of the blood flow from the thrombi, emboli,
and vasospasm, which leads to ischemia [1-4]. If end arteries
are obstructed, the affected area becomes pale, cyanotic, cool,
and motionless with an absent pulse. The standard intervention
is to remove the catheter and then evaluate peripheral circul
ation for further treatment. Here, we describe two infants were
provisionally diagnosed with catheter-induced vasospasm during
arterial catheterization, and then treated successfully by intraarterial injection of lidocaine and papaverine.

Case Reports
Case 1
A 3-month-old girl weighting 6 kg was brought to the

operating room for ventricular septal defect (VSD) repair
without premedication. The baby was monitored with an
electrocardiogram, automatic blood pressure cuff and pulse
oximeters on toes of both feet. Anesthesia was induced with
thiopental 25 mg and vecuronium 1 mg intravenous injection.
The trachea was intubated with a tube with 4.0 mm in internal
diameter without a cuff. Anesthesia was maintained with
4-6% of desflurane and 50% of oxygen and air. The baby
was ventilated mechanically with 70 ml tidal volume and 20
respiratory rate per minute.
After the tracheal intubation was performed, the right internal
jugular vein and the left femoral vein were cannulated for the
drug and fluid infusion and central venous pressure monitoring.
The attempts were made to place a direct radial and femoral
arterial line for arterial blood pressure monitoring several times
without success. A surgical arteriotomy of left femoral artery
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was performed and the artery was cannulated with a 22 gauge
catheter for blood pressure monitoring. The arterial blood
pressure was 98/42 mmHg, the heart rate was 154/min, and
the central venous pressure was 10 mmHg. The pulse oximeter
showed 100% saturation and the skin temperature of both
feet was 32.8oC. The arterial blood pressure was maintained
around 90/40 mmHg under anesthesia. The skin temperature
was 32.8oC on the right foot and was 32.2 oC on the left at 5
minutes after the left femoral cannulation. At 10 minutes after
left femoral cannulation, the temperature on the right foot was
33.4oC and 32.0oC on the left with a warm blanket covering the
body. Although the oximeter on the right foot showed 100%
saturation, the pulse oximeter on the left foot failed to show
value after 5 minutes.
The catheter induced vasospasm in the left extremity was
considered to occur. A warming device was applied to the left
femoral area and 10 mg of lidocaine was injected into the left
femoral artery at 15 minutes after cannulation. The difference in
the temperature of the right and the left foot began to decrease
at 5 minutes after the treatment (32.8oC vs. 32.0oC). The pulse
oximeter of the left toe began to show 100% saturation at 15
minutes after treatment. The skin temperature of the right and
left foot were 32.7oC and 32.2oC respectively at 20 minutes after
treatment and were 32.9oC and 32.4oC respectively 25 minutes
after treatment. The cardiopulmonary bypass was undergone at
55 minute after cannulation and was completed after VSD and
patent ductus arteriosus repair. The skin temperatures of the
right and the left foot were 31.5oC and 31.1oC respectively after
completion of the cardiopulmonary bypass, the pulse oximeter
continued to show 100% saturation. The baby was then
discharged to intensive care unit (ICU) without any problem.
The baby remained stable in the ICU and was discharged to the
pediatric ward.

Case 2
A 6-month-old, 4.5 kg male infant was scheduled for surgical
correction of VSD. After anesthesia was induced with 25 mg of
thiopental, endotracheal intubation was facilitated with 0.5 mg
of vecuronium. Anesthesia was maintained with desflurane
and 50% of oxygen. Hemodynamic conditions after induction
of anesthesia were stable. An arterial line via the right femoral
artery was inserted with 22 gauge catheter. Arterial pressure
curves obtained by the pressure line in the right femoral artery
were without any technical problems.
The pulse oximeter on the right toe showed 100% saturation
immediately after the placement of femoral arterial line, but
failed to show any value at 5 minutes later, even though the
oximeter on the left toe showed 100% saturation. The catheter
induced vasospasm was suspected. A 3 mg of papaverine was
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injected into the right femoral artery. Immediate after the
papaverine injection, the pulse oximeter of the right toe began
to show 100% and this technique had no effect on systemic
arterial pressure for about 10 minutes. Surgery was performed
without any problems and the postoperative course was
uneventful.

Discussion
Tissue ischemia, resulting from embolization and/or vaso
spasm, is a known complication of arterial catheterization in
neonate [1]. These complications do not seem to occur in infants
frequently as much as in neonates. The insertion of arterial
catheters or manipulation of arteries mechanically damages
the vascular endothelium, exposing the subendothelial
tissue and collagen to the circulating blood. Platelets then
adhere and aggregate, releasing adenosine diphosphate and
thromboxane A2 which is a platelet stimulator and a very potent
vasoconstrictor. These events may lead to vasospasm around
the catheter insertion site, complete occlusion, and tissue
ischemia [5].
The diagnosis of acute ischemia in the neonatal population
is usually based on clinical signs. Catheter induced vasospasm
and tissue ischemia cause failure of showing any values of pulse
oximeter on the same side of the extremity and a change in skin
color and skin temperature. Although a Doppler signal may be
audible in the distal extremity in many cases, the signal may
be simply transferred and may not be an accurate reflection of
the perfusion status of the limb [4]. Thus, for the early detection
of the vasospasm, it is reasonable to monitor the temperatures
or arterial saturations by pulse oximeter on both limbs. In
our cases, the values on the pulse oximeter and the color and
temperature of the skin in extremity were different from the
other extremity. Therefore, a provisional diagnosis of catheter
induced vasospasm was made and treated.
Age and weight have been considered risk factors for ischemic
complications. With younger, lower-weight children more
prone to complications. Catheter size in relation to the diameter
of the vessel is also known to contribute to arterial spasm [6].
The incidence of these types of complications is not surprising
because the vessels are generally very small and the infants
who receive arterial lines are usually very ill with a decreased
cardiac output and dehydration. Prolonged ischemia may
produce cyanosis and discoloration of the skin and will lead
to frank gangrene and irreversible tissue loss if not corrected
[7]. However, arterial spasm typically resolves soon after injury,
usually within 4 to 6 hours [8]. Most of the reports in the lite
rature have shown that even though complications are rare, they
can range from areas of skin necrosis and localized infections to
ischemic necrosis of the finger tips or toes and gangrene.
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Historically, cases of acute limb ischemia in neonates
have been treated conservatively, with occasional reports of
complete recovery [4]. The usual treatment of ischemic injuries
includes removal of the catheters, elevation of the affected limb,
and warming of limb [5]. However, this method is not always
successful, and tissue necrosis and loss may follow.
The pharmacologic treatment for catheter induced vasospasm
includes nitroglycerin, papaverin, and lidocaine. The primary
pharmacological effect of nitroglycerin is relaxation of the
vascular smooth muscle, resulting in dilatation of the arterial
and venous beds, counteracting the vasoconstriction from
platelet aggregation. In smooth muscle cells, nitroglycerin is
converted to nitrite ions and later to nitric oxide, activating
guanylate cyclase and increasing the cells’ cGMP. The elevated
cGMP leads to dephosphorylation of the myosin light chain
resulting in smooth muscle relaxation [9]. In addition to
vasodilation, nitroglycerin can increase collateral circulation
to areas of peripheral ischemia. Nitroprusside, primary
mechanism of action is shared with nitroglycerin, may also
play a role in treatment for vasospasm [10], because it relaxes
arteriolar smooth muscle more specifically than nitroglycerine.
Papaverine, a commonly used spasmolytic, is an opium
alkaloid that exerts a direct action an vascular smooth muscle,
probably by an inhibition of oxidative phosphorylation and
calcium flux during muscle contraction [11]. It has been
demonstrated that systemic administration of papaverin
reverses internal mammary artery vasospasm [12]. Seaber [13]
demonstrated that drugs belonging to the papaverin group
induced a rapid reversal of spasm, with a mean value from
subjects showing 60% higher blood flow than that of control
values in an experimental model. With papaverin, the spasm
was not only reversed rapidly but also may have resulted in
vasodilation.
Lidocaine did not significantly change blood flow. Several
studies have demonstrated that the vasodilating effects of
lidocaine are dose-dependent, with low doses producing
vasoconstriction and high doses producing vasodilation [14].
In an experimental model, the author demonstrated that unlike
papaverin, lidocaine was ineffective at reversing vasospasm,
with flows approximately 50% to 60% of prespasm levels after a
30-minute period [13].
In the first case, the baby was treated with a warming device
and a 10 mg injection of intra-arterial lidocaine with a good
result, even though lidocaine is known to have controversial
antispasmolytic effect. Most studies with lidocaine as a
spasmolytic in neonates were performed by topical application
[12,13]. Reversal of catheter induced vasospasm in infant’s
lower limb may be attributed to conservative measures or
spontaneous resolution.
Although there have been some reports that demonstrate
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the efficacy of the mentioned agents in vitro and in vivo [9-14],
the selective intraarterial injection doses were not clarified,
especially in infant. Thus, the babies were treated with a
provisional dose of 10 mg lidocaine and 3 mg papaverine.
The doses, especially lidocaine that demonstrated a biphasic
response [14], should be clarified in further study.
In summary, we report two cases of tissue ischemia associated
with femoral arterial line placement in an infant reversed by
application of intra-arterial administration of 10 mg lidocaine
and 3 mg papaverine. The controversial effect of lidocaine as a
spasmolytic agent should be re-evaluated.
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