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Abstract. The incidence and duration of total occlusion of the
radial artery after catheter removal was determined using re-
peated Doppler flow measurements. Thirty-two newborn in-
fants with birthweights ranging from 945 g to 3890 g (median
1935 ¢) and gestational age ranging from 26 to 40 weeks (me-
dian 32 weeks) were studied. In 20 out of 32 infants (63%),
complete occlusion of the radial artery occurred. The number
of occlusions were not related to birthweight, gestational age
or duration of cannulation. In all infants, blood flow in the ra-
dial artery resumed within 1-29 days after catheter removal.
The duration of occlusion was directly related to the duration
of cannulation and inversely related to birthweight.

This study demonstrates a high frequency of total occlusion
of the radial artery in newborn infants after percutaneous ra-
dial artery cannulation. In the majority of infants with a radial
artery catheter, blood flow to the tissue distal to the cannula-
tion site is dependent solely on the existence of an adequate
arterial palmar collateral circulation.
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Introduction

In newborn infants requiring neonatal intensive care, cannula-
tion of the radial artery is often necessary [13, 18, 19, 21]. This
enables continuous measurement of arterial blood pressure and
facilitates repeated arterial blood sampling. Adverse sequelae
include ischaemic damage to the hand, which, among other
factors, is caused by thrombosis occluding the radial artery if
the palmar collateral circulation is inadequate [6, 11]. In adults
and children, post-decannulation occlusion of the radial artery
has been found in 8%-38% of cases [4, 8, 9, 12, 15, 20, 23].
Factors predisposing to arterial occlusion include duration of
cannulation and external diameter of the catheter relative to
the size of the vessel.

In newborn infants, where peripheral vessel diameters are
small, a 70% —80% incidence of vessel occlusion has been de-
tected by palpation after catheter removal [1, 3]. However,
palpation is inaccurate and despite vessel occlusion, a pulse
may be detected originating from collateral flow [4, 15]. There-
fore, we determined the frequency and duration of total occlu-
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sion of the radial artery in newborn infants using a Doppler
flow velocity meter.

Methods

We studied 32 newborn infants who were admitted to the neona-
tal intensive care nursery requiring arterial cannulation. Birth-
weights ranged from 945 g to 3890 g (median 1935 g), being less
than 2000 g in 16 infants. Gestational age ranged from 26 to 40
weeks (median 32 weeks) and was less than 33 weeks in 20 in-
fants. Indication for intensive care included idiopathic respira-
tory distress syndrome in 18, wet lung in 4 and congenital ano-
malies requiring major surgery in 6 infants. The majority were
mechanically ventilated.

In all infants, the radial artery of the right or left hand was
percutaneously cannulated by direct technique with a 24 gauge
Teflon catheter (Quickath Baxtee B.V., Utrecht, The Nether-
lands, length 16 mm) using transillumination [7, 17]. A cut-
down procedure was not performed. Prior to cannulation the
palmar collateral circulation had to be adequate. After inser-
tion, the catheter was fixed to the skin with adhesive tape and
connected to an arterial pressure line filled with heparinized
0.9% saline (1-5 units per ml) solution. This solution was con-
tinuously infused and also used to flush the catheter after
blood sampling. No other fluids or medications were given
through the catheter, as this is associated with an increased
risk of thrombosis [1, 22]. Catheters were removed when no
longer required, when signs of thrombosis or clotting of blood
in the catheter occurred, or when catheter-related complica-
tions, such as septicaecmia or ischaemia, appeared.

Blood flow in the radial artery was studied with a bidirec-
tional Doppler ultrasonic flow meter (Medasonics model D-10,
Laméris Instrumenten B.V., Utrecht, The Netherlands) with
a 10 MHz pencil probe (Medasonics model P95A). The signal
was recorded on a two channel recorder (Medasonics model
R-250). To find the optimal position of the probe the audio
signal of the machine was used [16].

Blood flow studies in the radial artery were performed as
follows (Fig.1): to obtain a maximal signal the pencil probe
was placed on the radial artery, on the wrist at an angle of 45°,
the tip of the probe being directed towards the elbow. In this
way pulsatile flow towards the probe was obtained which re-
sulted in an upward deflection on the recorder (Fig.1a). Pa-
tency of the artery was assumed if pulsatile foreward flow was
present. Occlusion of the radial artery was assumed when the



276

Cc

rad. art uln. art

Fig.1a—c. Schematic drawing showing the detection of total occlusion
of the radial artery by Doppler flow technique () with corresponding
recordings (2). The probe is placed on the wrist thereby obtaining pul-
satile foreward flow in the non-occluded artery (a). If the radial artery
is completely occluded, no pulsatile flow distal to the puncture site is
obtained (b). Occasionally total obstruction is detected by the presence
of pulsatile retrograde flow through the patent palmar arches (¢). Rad
art, radial artery; uln art, ulnar artery; pulsatile foreward (1) flow and
retrograde (|) flow

pulsatile foreward flow was absent (Fig.1b) or when a retro-
grade flow was present; seen as a downward deflection on the
recorder (Fig.1c). Retrograde flow can sometimes be seen in
cases of total occlusion of the radial artery if the palmar arches
are patent.

Flow studies were carried out immediately prior to cannula-
tion of the artery and within 24h but not before Sh after removal
of the catheter. Post-decannulation flow was studied daily until
pulsatile foreward flow was obtained for 2 consecutive days.

The median duration of the 32 cannulations was 54.5h with
a minimum of 5h and a maximum of 464 h.

Statistical significance of differences in birthweight, gesta-
tional age and duration of cannulation were analysed using the
Student #-test for the presence or the absence of arterial occlu-
sion. The coefficient of correlation was used to analyse the du-
ration of occlusion in relation to birthweight, gestational age
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Fig. 2. Blood flow velocity recording in the radial artery obtained prior
to cannulation (a). One day after removal of the catheter no pulsatile
flow is detected indicating total occlusion of the radial artery (b). Four
days after decannulation blood flow reappears (¢). The decreased in-
tensity of the Doppler flow signal is related to residual stenosis in the
artery

and duration of cannulation. Statistical significance was de-
fined by P <0.05. The study protocol was approved by the
ethical committee of the hospital.

Results

A representative recording of the blood flow in the radial ar-
tery prior to cannulation is shown in Fig. 2a. Within 24 h after
catheter removal, no flow was detected (Fig.2b). Figure 2¢
shows the reappearance of blood flow.

In 20 out of 32 infants (63%), total occlusion of the radial
artery was found. As shown in Table 1, no significant correla-
tion was found between arterial occlusion, birthweight, gesta-
tional age or duration of cannulation. In the majority of in-
fants, total occlusion was indicated by the absence of pulsatile
foreward flow. Retrograde flow was rarely documented.



Table 1. Total occlusion of the radial artery after decannulation, num-
ber on infants, birth weight (g), gestational age (wk) and duration of
cannulation (h)

Radialartery Number  Birthweight Gestational Durationof
ofinfants  (g) age cannulation
(n=32) (weeks) (h)
Occlusion 20 1815 32 56
(945-3200)  (26-40) (5-264)
Noocclusion 12 2225 32 43
(1170-3890)  (28-40) (5-464)
P 0.30 0.84 0.80

In all infants with total occlusion of the radial artery, blood
flow reappeared within 1-29 days (median 6 days). The dura-
tion of occlusion as less than 6 days in 10, between 6 and 10
days in 3, between 11 and 15 days in 5 and between 16 and 29
days in 2 infants. No significant correlation was found between
the duration of occlusion and gestational age (P = 0.18). How-
ever, there was a significant correlation, between duration of
occlusion, duration of cannulation (P = 0.01) and birthweight
(P =0.046). Using stepwise regression, a significant correlation
was established between the duration of occlusion and dura-
tion of cannulation, but not between the duration of occlusion
and birthweight.

Once foreward flow was found, repeated studies at 24h
showed pulsatile foreward flow in all infants.

None of the 32 cannulations were associated at any time
with clinical signs of permanent ischaemia of the forearm or
the hand.

Discussion

Percutaneous cannulation of the radial artery has an integral
role in the management of severely ill newborn infants. This
technique permits continuous blood pressure monitoring and
enables frequent arterial blood sampling. However, ischaemic
damage of the hand with loss of tissue and function, sometimes
requiring amputation, may occur particularly if the palmar
collateral blood flow is inadequate [2, 6, 10, 11, 13].

In children and adults the frequency of post-decannulation
occlusion varies from 8% to 38% [4, 5, 8, 9, 12, 14, 15, 23].
Reappearance of blood flow in the occluded artery generally
occurs, but may take several weeks. Duration of occlusion is
related to the duration of cannulation [4, 9]. The frequency of
vascular occlusion is related to the relative size of the catheter
[8, 15].

In the present study, a 63% incidence of total arterial occlu-
sion was found in newborn infants. As in children and adults,
the duration of occlusion in newborn infants was related to the
duration of cannulation. In our study, birthweight was an ad-
ditional factor, presumably because in low birthweight infants
the period of cannulation was longer than in larger infants.

The higher frequency of post-decannulation occlusion of
the radial artery in newborn infants may be an effect of the
large external diameter of the catheter relative to that of the
smaller radial artery. In addition, polycythaemia with result-
ing hypercoagulation is common in infants and may increase
the likelihood of vascular occlusion. In this study, blood flow
reappeared in all occluded arteries. However, in most infants
the Doppler flow signal was markedly decreased once blood
flow reappeared. This may indicate low post-stenotic blood
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flow velocity associated with residual stenosis in the artery.
Long term follow up studies are needed to evaluate whether
these partial occlusions eventually resolve.

Our studies indicate that post-decannulation occlusion of
the radial artery is frequently encountered in young infants.
To minimize the risk of ischaemia, proper evaluation of the
arterial palmar collateral blood flow prior to cannulation is es-
sential.
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