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INTRODUCTION 

A MAJOR ADVANCE in the monitoring of critically ill patients occurred with the 
introduction of long-term indwelling arterial lines. 

This technique permits continuous observation of arterial blood pressure as well 
as providing easy access to arterial blood for serial sampling. Its value is so obvious 
that the insertion of an arterial cannula has ahnost become routine for sick patients 
of any age. '-4 For anatomical reasons, the radial artery is usually the "artery of 
choice." From our own observations and from published reports, it is apparent that 
significant morbidity may occur ~,5-~~ with an occasional major catastrophe, n-14 

This study was designed to document the incidence of complications in a pros- 
pective series, following insertion of radial artery lines in paediatric patients. Radial 
Artery (R.A.) cannulae were inserted either in the operating room or in the in- 
tensive care unit. In the O.R. a cutdown procedure was performed to identify the 
radial artery and the eannula was inserted under direct vision. The arteries were 
not ligated distal to the insertion of the cannula. In the I.C.U. the cannulae were 
inserted by a percutaneous technique. All radial artery lines were maintained patent 
by a constant infusion of dilute heparin solution. Following removal of the cannulae 
all patients were checked for a period of ten days to determine the presence or 
absence of R.A. obstruction. If R.A. obstruction occurred, the patients were fol- 
lowed until recannalization was determined. 

This paper deals with 53 sites (47 patients) who had R.A. cannulae inserted 
during a six-month period between Janum'y and June 1974. The majority of these 
cases (50) followed cardiovascular surgery, and 81 per cent were performed using 
the left radial artery. There was no significant difference in the number inserted 
using a cut-down procedure (27 cases) as opposed to those with a percutaneous 
technique (26 cases ) or in the sex incidence ( M:F 30:23). 

The cannula most commonly used was the Angiocath* #20 (used in 50 cases); 
other cannulae used were Angiocath #18 and one Medicut[ #20. 

The mean duration of cannulation was 3.6 days. The results of this series are 
presented in the accompanying figures. 

Table I divides the complications of radial artery lines into three main types, 
namely skin lesions, radial artery obstruction, and non-elective removal. Non- 
elective removal of cannulae was carried out wherever withdrawal of blood from 
the cannula became difficult. Cannulae were never flushed to remove clotted blood 

*From: Intensive Care Unit, The Hospital for Sick Children, Department of Anaesthesia, 
University of Toronto. 

*Angiocath| Deser Pharmaceutical Company Incorporated. 
tMedicut~ Sherwood Medical Industries Incorporated. 
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TABLE 1 

COMPLICATIONS OF RADIAL ARTERY LINES 

Percutaneous 
technique Cut-down Totals 

1. Skin lesions 
(a) Mild-Colour change only 
(b) Moderate-Pain, Induration 
(c) Severe-Necrosis 

2. Radial artery obstruction 

3. Non-elective removal 
(a) Accidental I case 
(b) Blood-withdrawal problems 5 cases 

4 8 
I 4 

- I 

8 19 

18 cases (34%) 

27 cases (51%) 

{i cases (11%) 

% OBSTRUCTION 
OF 

RADIAL ARTERY 

100-- ( )=No. of cases 

80 

60 

40 ii I i i i ,o i 
0 I I I I I 

2 4 6 8 10 >10 

AGE 
F m u ~  1 

from the cannula because of the danger of injecting particulate material into the 
arterial system. In one case the line was accidentally removed. 

The skin of the arm was examined every eight hours while the cannulae were 
in position to observe changes in perfusion of the limb. As soon as any colour change 
was observed, denoting a perfusion problem in that limb, the cannula was removed. 
There were skin lesions noted in 18 cases (34 per cent of the series ) and in one case 
there was an area of skin necrosis on the anterior aspect of the lower arm, proximal 
to the site of cannula insertion. 

To determine the patency of the radial artery following removal of the cannula, a 
Doppler~ flow detector was used along the path of the radial artery. This observa- 
tion was carried out twice on the day of removal and on a daily basis until ten days 
after cannula removal. If obstruction of the radial axtery was detected, this observa- 
tion was continued until recannalization had occurred. A total of 27 cases were 
noted to have periods of radial artery obstruction. Figure 1 correlates the age of the 
patient with the percentage in that age group whose radial arteries became ob- 

:~Parks Electronics Lab, Oregon. 
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FIGURE 2 

structed. It will be noted that in the younger age group there is a much higher 
incidence of obstruction of the radial artery than in those over five years of age. 

Figure 2 shows that although short-term cannulation ( <4 days) does not guar- 
antee that there will be no obstruction of the artery following removal, there is a 
very high incidence (71 per cent) of obstruction in those cases who were cannu- 
lated for periods over four days. All obstructed vessels eventually recannalized and 
most were reeannalized within 7 to 14 days. It is of interest to note that those lines 
inserted using a percutaneous technique all recannalized within ten days of removal 
and Figure 3 shows that those inserted using a cut-down procedure took longer to 
reeannalize than those inserted using a percutaneous technique. This series could 
find no correlation between the duration of cannulation and the duration of ob- 
struction of the artery following cannula removal (Figure 4). 

In summary, radial artery cannulae were inserted at 53 sites (47 patients) with 
a subsequent high incidence of skin complications (34 per cent) and radial artery 
obstruction (51 per cent). Important factors predisposing to radial artery obstruc- 
tion w e r e :  

(a) the age of the patient (66 per cent under five years versus 34.4 per eent over 
five years ), 

(b) insertion technique (70 per cent with cutdown versus 31 per cent with 
percutaneous insertion), 

(e) duration of cannulation (71.4 per cent over four days and 43.6 per cent 
under four days). 
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No patient, either in this small series or during five years previous experience 
developed major infection at the site, or serious vascular impairment to the fingers 
or hand. Reported cases of gangrene have usually followed the insertion of R.A. 
line into a circulation previously compromised by vascular iniury or disease, 12,15 
failure to perform pre-insertion tests for the presence of a complete palmar arch 
with ulnar dominance and adequate collaterals, 1~-19 delayed removal of the can- 
nula when transient ischaemia is noted and failure to perform an immediate em- 
bolectomy when ischaemic changes persist. Therefore it is suggested that when 
proper precautions are taken, this monitoring technique is amply iustified by its 
value, despite a high incidence of minor morbidity. 
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RESUME 

Les auteurs ont 6tudi6 de fa~on prospective les complications survenant  apr~s 
canulation de l 'art~re radiale chez 47 enfants. Ils ont not6 une incidence 61ev6e 
de complications cutan6es - 34 pour cent des cas de mineures A mod6r6es - saul 
pour  un cas de n6crose cutan6e apr~s canulation par  dissection, et un taux 61ev6 
d'obstruction de l 'art~re (51 pour  cent des cas) .  Les a t t i res  se sont 6ventuelle- 
ment  toutes recanalis6es dans un court d61ai. Les facteurs favorisant robstruct ion 
de l 'art~re 6taient: 
a) l'dge des enfants (66 pour  cent d 'obstruction chez les enfants de moins de 5 

ans et 34 pour  cent chez ceux de plus de 5 ans) .  
b )  la t echnique  de canulation (70 pour cent d 'obstruction suivant une tech- 

nique avec dissection et 31 pour  cent par  vole percutan6e) .  
c) la duroc de canulation (71 pour  cent d 'obstruction suivant une canulation de 

plus de 4 jours et 43 pour  cent si moins de 4 jours). 
Les auteurs proposent  les precautions suivantes: v6rification des arcades pal- 

maires avant  la canulation, non canulation en pr6sence de mauvaise vascularisa- 
t'ion de la main par  t raumatisme ou par  maladie, enl~vement imm6diat ,  de la 
canule en cas d 'appari t ion de ph6nom~nes isch6miques passagers, et embolec- 
tomie imm6diate en cas d'iso6mie permanente;  ils concluent que s i c e s  pr6- 
cautions sont prises, cette forme de monitoring est parfa i tement  justifi6e malgr6 
une incidence 61ev6e de complications mineures. 
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