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a  b  s  t  r  a  c  t

Background:  Peripheral  arterial  catheters  are  widely  used  in  the care  of  intensive  care  patients  for  contin-
uous  blood  pressure  monitoring  and  blood  sampling,  yet failure  – from  dislodgement,  accidental  removal,
and complications  of  phlebitis,  pain,  occlusion  and  infection  –  is  common.  While  appropriate  methods  of
dressing  and  securement  are  required  to reduce  these  complications  that  cause  failure,  few studies  have
been conducted  in this  area.
Objectives:  To determine  initial  effectiveness  of one  dressing  and  two  securement  methods  versus  usual
care,  in  minimising  failure  in  peripheral  arterial  catheters.  Feasibility  objectives  were considered  suc-
cessful  if 90/120  patients  (75%)  received  the  study  intervention  and  protocol  correctly,  and  had  ease  and
satisfaction  scores  for  the  study  dressing  and  securement  devices  of ≥7  on Numerical  Rating  Scale  scores
1–10.
Methods:  In this  single-site,  four-arm,  parallel,  pilot  randomised  controlled  trial,  patients  with  arterial
catheters,  inserted  in  the  operating  theatre  and  admitted  to  the  intensive  care  unit  postoperatively,
were randomly  assigned  to either  one  of the three  treatment  groups  (bordered  polyurethane  dress-
ing (n =  30);  a  sutureless  securement  device  (n = 31);  tissue  adhesive  (n  = 32)),  or  a  control  group  (usual
practice  polyurethane  dressing  (not  bordered)  (n =  30)).
Results:  One  hundred  and  twenty-three  patients  completed  the trial.  The  primary  outcome  of  catheter
failure  was  2/32  (6.3%)  for  tissue  adhesive,  4/30  (13.3%)  for bordered  polyurethane,  5/31  (16.1%)  for  the
sutureless  securement  device,  and 6/30  (20%)  for  the  control  usual  care  polyurethane.  Feasibility  criteria
were  fulfilled.  Cost  analysis  suggested  that  tissue  adhesive  was  the  most  cost  effective.
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Conclusions:  The  pilot  trial showed  that  the novel  technologies  were  at least  as  effective  as  the
present  method  of  a  polyurethane  dressing  for  dressing  and securement  of  arterial  catheters,  and
may be cost  effective.  The  trial  also  provided  evidence  that  a larger,  multicentre  trial  would  be
feasible.

© 2015  Australian  College  of  Critical  Care  Nurses  Ltd. Published  by Elsevier  Ltd.  All  rights  reserved.

1. Introduction

Peripheral arterial catheters are widely used in the care of crit-
ically ill patients. They are a vital component of contemporary
management of patients in the operating theatre (OT) and inten-
sive care unit (ICU), and are usually inserted into a peripheral
artery for continuous blood pressure monitoring and blood samp-
ling for frequent blood gas analysis. Worldwide annual usage of
arterial catheters is extensive, and is reported as up to eight mil-
lion in the USA, and 2.5 million in Europe.1,2 Arterial catheters
can fail before the completion of treatment due to complications
of accidental removal, partial/complete dislodgement, occlusion,
pain, phlebitis and infection, which may  be either local or catheter-
related. Catheter-related blood stream infections (CRBSI) incur
hospital costs of $US 1.2 million annually in the USA,3 and increase
patients’ length of hospital stay.4,5 The insertion site of an arterial
catheter is usually dressed with a commercially produced transpar-
ent dressing, which assists in maintaining the catheter’s position
and plays a role in the prevention of microbial entry to the wound.
Catheter failure incidence in peripheral arterial catheters is not
often reported in the literature, but the few studies available sug-
gest that up to 69% (40/58) of arterial catheter insertion incidents
are related to inadequate securement, and 24% (60/249) of catheter
use problems involved dislodgement or inadvertent removal.6 Fur-
ther, high rates of accidental removal of arterial catheters have been
described compared with accidental removal of central venous
catheters in intensive care studies, with twice as many,7 and four
times as many reported.8 Other literature acknowledges the impor-
tance of infection in peripheral arterial catheters, which also causes
catheter failure. The incidence of arterial catheter-related infection
in intensive care has been reported as 0.59 per 1000 catheter days,
with 0.34% developing CRBSI,9 and point prevalence rates stating
0.8% and 1.7 per 1000 catheter days.10 Systematic review and meta-
analysis have confirmed and consolidated impressions that arterial
catheters may  have a substantial burden of CRBSI, with pooled inci-
dence of CRBSI in arterial catheters reporting a rate of 0.96 per 1000
catheter days.11

Inadequate peripheral intravascular catheter securement
remains a poorly researched area of patient care, and has been
identified as a priority for improvement.12 There is a paucity of
quality studies reporting efficacy of dressing and securement
methods for peripheral arterial catheters, with only one previous
study (not randomised),13 and a recent pilot randomised controlled
study in cardiac surgical intensive care patients.14 Specialty anaes-
thetic and ICU nurses are largely responsible for post-insertion care
of arterial catheters, in particular dressings and securement, and
play a pivotal role in preventing the catheter-related complication
of failure, including premature catheter removal.

1.1. Dressing/securement methods

The current Guidelines by the Centres for Disease Control (CDC)
recommend covering the peripheral arterial catheter site with ster-
ile gauze or a sterile, transparent, semipermeable dressing.15 A
sutureless securement device (SSD) is the specified recommended
method for securement of the catheter instead of sutures, in

order to reduce the risk of infection and needlestick injury.15 Dif-
ferent dressings are available for use over the arterial catheter
site. They are small and large transparent, semipermeable dress-
ings, termed in this trial as usual care polyurethane, and include
TegadermTM38,39 and Opsite®.40 A more recent version of transpar-
ent dressing involving novel technology to enhance adhesion and
including a reinforced opaque adhesive border is TegadermTM I.V.
Advanced,38,39 referred to in this study as Bordered Polyurethane
(BPU). Traditionally, these dressings have been used in conjunc-
tion with adhesive tape to secure the arterial catheter tubing. An
alternative to tape is a precision made SSD, specifically used with
arterial catheters, such as the novel approaches of the StatLock®

arterial stabilisation device16 or the Grip-Lok® device.44 Transpar-
ent dressings, tapes, and SSDs, which are used for arterial catheters,
are also used for IV catheters. Skin glue, also termed tissue adhesive
(TA), has had novel use in a limited capacity for the securement of
intravascular catheters, providing another alternative to sutures or
a SSD. There have been a few small reports of the use of Histoacryl®

TA to secure central venous catheters and epidural catheters in the
UK.17–19 The effectiveness of the use of an SSD in arterial catheters
has been reported,13 and recent pilot work on the novel dressing
and securement technologies of BPU, an SSD, and TA for arterial
catheters, has been performed to inform of effectiveness and the
feasibility of further study.14

1.2. Study aims

We aimed to determine and compare initial effectiveness of a
BPU, SSD and TA versus usual care, in preventing failure in periph-
eral arterial catheters inserted in the operating theatre and cared
for in the intensive care unit, as well as their suitability for study in
a large multi-centre randomised trial. We  modelled our approach
on a previous pilot study, which set feasibility criteria to determine
success.20

2. Methods

2.1. Study design, setting and participants

This pilot, single-site, four-arm, parallel, randomised controlled
trial was  conducted within the OT complex and the Department
of Intensive Care Medicine at Royal Brisbane and Women’s Hos-
pital in Queensland, Australia. The Principal Investigator screened
all surgical patients booked for post-operative ICU admission at
the anaesthetic Pre-Admissions Clinic and inpatients, Monday
to Friday, from September 1, 2012 to March 28, 2013. Patient
inclusion criteria were: aged at least 18 years; scheduled elec-
tive major surgery requiring an arterial catheter; and booked ICU
post-operative care. Patients were excluded if: they had known
allergies to the study products; were non-English speaking and
an interpreter was  not available; the arterial catheter was to be
inserted through burned, diseased, or damaged skin; and they were
diaphoretic.

Since the primary aim of this pilot trial encompassed feasibility
rather than hypothesis testing, formal power calculations were not
appropriate. Thus, a sample size of n = 120, with three intervention
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