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Background

Implications for Practice

The use of peripherally inserted central catheters (PICC)s has
increasingly become mainstream practice within the healthcare
setting for the intravenous delivery of substances vital for patient
care. Specifically trained part-time and full-time Registered Nurses
(RN)s in the Richard Kemp Day Therapy Unit (DTU) have provided a
high quality service for PICC insertion for the last twenty years, and
have maintained a recording system to store pertinent data relating
to use of this technology. PICC type selection (i.e. single or dual
lumen PICC) is made by the patient’s treating doctors or by DTU RNs
and is reliant upon many factors including, the patient’s need for
multiple simultaneous infusions, compatibility of infusions, and
need for long term access options while using only one access site.
Aside from the many benefits of these devices, a serious
complication of PICC insertion is symptomatic or asymptomatic
thrombosis, with potentially lethal outcomes (Meyer, 2011).
Thrombosis risk is known to increase with use of larger diameter dual
lumen PICCs (Evans et al., 2013) and in specific conditions such as
patients receiving chemotherapy (Ong et al., 2006).

Patients receiving chemotherapy via dual lumen PICCs
represented a significant number of the patients who
developed thrombosis. Interventions to address this
should include accurate vein measurement prior to
selection as Meyer (2011) contends that a small vein:
catheter ratio (<2:1) can be a cause of venous stasis
leading to thrombosis.
A second possible cause of thrombosis is damage to the
tunica intima on insertion (Sansivero, 2010) and this may
be a factor related to the skill level of the RNs inserting
the PICC. Perhaps the high risk group would do better to
have the PICC inserted by clinicians who have completed
their training rather than a trainee.

Limitations and Implications for
Research

Objective
Primary Research Questions
How frequently did PICC thrombosis occur at the Royal Brisbane and Women’s Hospital (RBWH) as a result of PICC
insertion during 2005-2009?
Did this complication occur more often with single or dual lumen PICCs?

Methods
A retrospective audit was carried out using the existing Wattlebrae PICC database and patients’ medical charts. An audit
tool was developed for this purpose in line with the National Institute for Health and Clinical Excellence (NICE) (2012)
guidelines.

Sample
Inclusion Criteria
All RBWH in-patients who had, 4fr single, or 5fr dual lumen silicon PICCs inserted in the Richard Kemp DTU and removed
whilst an in-patient between January 1, 2005 - December 31, 2009.
Exclusion Criteria
Patients requiring “Power” PICCs; patients lost to follow up prior to their PICC removal, and all others with incomplete data.

Two changes in PICC management standard practice
within the 5 years may or may not have confounded the
findings of this audit. First, heparin lock flushes for all
PICCs were ceased as standard practice and replaced
with normal saline, and secondly Statlocks™ were
introduced for external PICC line securement - minimising
potential mobility of the PICC line at entry point.
The potential interaction of the variables of PICC type (5fr
dual lumen versus 4fr) and the administration of
chemotherapy as well as other potential confounding
variables are the focus of future analysis.

Conclusion

Results

These findings support or challenge current clinical
practice, as well as contribute to an evidence base aimed
at best vascular access outcomes. Further In-depth
prospective and longitudinal multi-site studies are
recommended to explore thrombosis as a complication of
PICC insertion to address the acknowledged deficits in
PICC research. Resourcing for further clinical research
which examines all aspects of the use of PICCs is vital,
particularly so at this time of fiscal constraint, to ensure
therapy can be delivered without complications which
lead to serious patient morbidity and costly increased
lengths of hospital stay.
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Limitations of this retrospective audit include possible
recorder bias, as well as use of information which was not
measured at the time of data collection. For instance the
diagnosis of thrombosis was based on the assessment of
the clinicians at the time of PICC removal, together with
the results of ultrasound assessment. As well,
unobtainable information, such as patient’s previous
history of thrombosis, and other co-morbidities which
may cause hypercoagulability such as obesity, diabetes
mellitus and smoking, and the use of routine
anticoagulation therapy at the time, imposed further
limits for this study.
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2421 PICCs were inserted at the Richard Kemp (6C Wattlebrae) DTU between 2005-2009. Of these, 2 PICCs were gauges
other than 5fr or 4fr and another 206 met the exclusion criteria. Therefore the final population was 2213 insertions –
52% 5fr dual lumen and 48% 4fr single lumen. Of the 1147 5fr dual lumen PICCs inserted, 115 were complicated by
thrombosis (10%), compared to 71 of 1066 4fr catheters (6.7%) p=0.004. 50.5% (n=94) of these patients recorded
with thrombosis were receiving chemotherapy via their PICC representing 6.8% of the total number receiving PICC
chemotherapy. 77.6% of these were 5fr dual lumen PICCs.
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