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Abstract

Vascular access devices (VADs) such as periph-
eral intravenous vascular catheters (PIVCs), 
peripherally inserted central catheters (PICCs) 
and central venous catheters (CVCs) are essen-
tial and common components of modern 
healthcare practice. In the USA, over 1.4 billion 
vascular access device procedures are under-
taken annually, whilst in the UK, one in three 
patients will have at least one cannula inserted 
during their hospital stay. Such devices deliver 
a myriad of treatments ranging from fluid 
replacement and delivery of medications to 
laboratory blood sampling. However, these 
devices are not without their unwanted compli-
cations including phlebitis, thrombosis, dis-
lodgement and bloodstream infections, some of 
which have the potential to be life threatening. 
Great emphasis has been placed on the inser-
tion of these devices in reducing their potential 
risks. However, the right maintenance and care 
of these devices is equally important and is the 
focus of this chapter.
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17.1  Introduction

Management of vascular access devices repre-
sents the largest portion of time in the Vessel 
Health and Preservation (VHP) cycle. Right 
management includes assessment of the insertion 
site, dressing and device function prior to each 
infusion. Care and management using right infec-
tion prevention methods including Aseptic Non 
Touch Technique (ANTT) for device handling, 
disinfection of access site, pulsatile flushing the 
device before and after infusions, performing 
dressing changes consistent with policies and 
evaluation of device necessity with prompt 
removal when the VAD is no longer needed are 
cornerstones to safe patient care. Incorporated 
into management are the right supplies and tech-
nology needed to ensure the right outcomes. 
Right management is a process that requires con-
sistency established through commitment to edu-
cation, policy development based on guidelines 
and research and consistent evaluation of 
outcomes.

Care and maintenance of peripheral or central 
venous devices represents the longest period of 
time in the life of a VAD. Complications are more 
prevalent during this period and require close 
assessment with device removal as soon as no 
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longer needed. Management of VADs requires 
assessment of function, dressing integrity and 
evaluation of the insertion site integrated with 
consistent disinfection prior to infusion access, 
flushing and evaluation for device necessity. Each 
of these components represents a level of safety 
necessary to protect the patient receiving intrave-
nous treatments.

17.2  Assessment

Assessment is the active process of inspecting, 
monitoring and evaluating a vascular access device 
(VAD) and includes assessing the entire infusion 
system, from the solution container to the VAD 
insertion site (Gorski et al. 2016). The objective of 
these assessments is to monitor the device for 
complications, patency, position, function and 
necessity. The aim is to prevent the interruption of 
treatment, to assess the patency of the device and 
to detect signs of infection or other complications 
at the earliest possible stage (Moureau 2013; 
Loveday et al. 2014; RCN 2016).

Moureau (2013) identifies the five main com-
ponents of VAD assessment as cannulation site, 
dressing, tubing or giving set labelling, catheter 
function and device necessity. Additionally, the 
RCN (2016) recommends the documentation of 
the ongoing care and maintenance of the device 
to include:

 1. Details of the catheter care (Loveday et  al. 
2014)

 2. Site and device care—to include appearance 
using local assessment scales for phlebitis

 3. Dressing changes
 4. Methods to evaluate the functioning of the 

VAD prior to use (Bodenham et al. 2016)
 5. Continued documentation of the external or 

exposed length of the CVC or PICC line to 
monitor migration

 6. Flush solution used to include type, volume, 
frequency and difficulties encountered

The Vessel Health and Preservation tool and 
framework produced in the USA and in the UK 
advocates the inclusion of a section for the daily 

assessment and evaluation of the VAD to assess 
for complications to determine if the VAD 
remains the right choice and indeed whether it is 
still needed (Moureau et al. 2012; Hallam et al. 
2016) (see Fig. 17.1).

17.3  How Often Should the VAD 
Be Assessed?

17.3.1  Peripheral Intravenous 
Vascular Catheters (PIVCs)

Gorski et al. (2016) recommend that PIVCs be 
assessed by staff at least once every 4  h, 1–2 
hourly for patients who are critically ill or 
sedated or who have cognitive impairment. 
These assessments need to increase to hourly 
for neonate and paediatric patients and more 
often when dealing with patients who are receiv-
ing an infusion of a vesicant medication or che-
motherapeutic agent.

Alternatively, Loveday et  al. (2014), NICE 
(2014) and the RCN (2016) recommend that the 
PIVC should be assessed every shift at a mini-
mum. However, Ray-Barruel et  al. (2014) in 
their systematic review reported that the fre-
quency for phlebitis assessments to highlight 
the risk of infection ranged from every time the 
device was accessed for medication or infu-
sions to twice daily, daily or even every other 
day. Therefore, there is clearly a difference of 
opinion in the frequency and timing of recom-
mendations for assessments, and as recom-
mended by RCN (2016), the frequency for 
assessment should be set out in organisational 
policies and procedures based on good-quality 
clinical evidence.

17.3.1.1  CVC and PICCs
NICE (2014), Gorski et  al. (2016) and Hallam 
et  al. (2016) recommend that CVC, PICC and 
midline catheters be assessed on a daily basis, 
whilst Loveday et  al. (2014) recommend that 
CVC and PICC catheters should be assessed at 
least once a shift for signs of inflammation, infil-
tration or blockage.
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17.3.1.2  Outpatients and Home Care
Tice et  al. (2004) recommend that the VAD 
should be monitored daily, short and midlines 
twice weekly and CVCs at least once a week, 
whilst Chapman et  al. (2012) and Gorski et  al. 
(2016) advise that the patient and/or the care 

giver must have training to be able to check and 
assess the VAD at least once per day for signs of 
complications and report immediately any signs 
or symptoms of dressing dislodgement to their 
healthcare provider. Chapman et al. (2012) addi-
tionally recommend that the outpatient antibiotic 

Daily assessment

Does the patient still need
IV therapy?

YES

YES

NO

NO

Arrange removal IV
access and continue

treatment via
alternative routes as

appropriate

Does the current Vascular Access Device (VAD) still
provide the optimum solution to the patient’s needs?

Evaluate the following:

Insertion site5 score >0

Device infected: Suspected?

Proven?

Occlusion? (including persistent)

Yes NO

NO

NO

NO

NO

NO

NO

NO

YES

YES

YES

YES

YES

YES

YES

Thrombosis

Leakage?

Missed/delayed doses (due to device
failure)

Dislodgement
5Use local score e.g. VIP/CAT score

NO to
all

Has any new clinical
information evolved
which might affect the
choice of right line for this
patient?

Is a suspected diagnosis
confirmed?

Has their condition
changed?

YES – to any
Refer to local policies on management of VAD-

related complications, but consider whether
potential complications implies failure of the VAD

and re-evaluate for escalation to an alternative type
of VAD

Reapply VHP Right Line Decision Tool to re-
evaluate current need for VAD incorporating patient

views

Continue to use current VAD according to
local policy. Continue surveillance for

complications and continue to re-evaluate
the on-going need for this VAD regularly.

Fig. 17.1 Daily assessment chart (used with permission from Hallam et al. 2016)
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therapy (OPAT) nurse specialists or other vascu-
lar nurse specialists must be satisfied of the 
patient/care giver competency in caring for and 
assessing the VAD and that this competency 
should be documented.

For paediatric care Chapman et al. (2012) rec-
ommend that the care giver or a family member 
must be capable of delivering/providing the nec-
essary care for the patient.

17.4  Inspection of the VAD 
Insertion Site

The site inspection begins with a visual inspec-
tion of the VAD insertion site, assessing for red-
ness, swelling or any signs of infection or other 
complications.

After the visual inspection, hands are decon-
taminated, and gloves are donned. The site is 
gently palpated through the dressing to determine 
if there are any signs of pain tenderness, firm-
ness, blanching, moisture, oedema or oozing. All 
findings are noted and documented in the patient 
record (Moureau 2013). If possible, the patient is 
consulted to determine whether he or she is feel-
ing pain or discomfort at the site or when medica-
tions are being administered. However, for 
patients with cognitive impairment and commu-
nication difficulties, this may not be possible; the 
practitioner will need to assess through body lan-
guage if the patient is feeling discomfort or pain.

The catheter position is checked and measured 
to ensure it has not migrated in or out of the can-
nulation site. For central venous catheters (CVCs) 
and peripherally inserted central catheters 
(PICCs), this is verified by comparing the current 
external length of the catheter with the baseline 
measurement documented on the initial insertion 
of the cannula (Moureau 2013; Gorski et  al. 
2016). The upper arm circumference can be mea-
sured when clinically indicated to assess the pres-
ence of oedema and possible deep vein thrombosis 
(DVT). The measurement is taken 10 cm above 
the antecubital fossa and is compared to the base-
line measurement to detect possible catheter-
associated venous thrombosis. A 3 cm increase in 
arm circumference and the presence of oedema 
may be associated with an upper arm DVT.

17.5  Dressings and Dressing 
Changes

Next, the dressing is assessed. Remember, once 
the skin has been punctured for the insertion of 
the VAD, the dressing provides the only protec-
tive barrier keeping microorganisms from enter-
ing the body through the insertion site. The 
practitioner ensures that the dressing is com-
pletely intact, that all edges are adhering to the 
skin and that the dressing is clean and dry. The 
dressing should be replaced if its integrity has 
been compromised by moisture, drainage or 
blood under the dressing, if there are signs of 
sheering or dislodgement of the dressing or if 
there are signs and symptoms of infection such as 
redness, exudates or pain (Gorski et  al. 2016; 
RCN 2016).

Following placement of a VAD, a dressing is 
used to protect the insertion site. The two most 
common types of dressings used for insertion 
sites are sterile, transparent, semipermeable poly-
urethane dressings with a layer of an acrylic 
adhesive (transparent dressings) and gauze and 
tape (Loveday et  al. 2014). Transparent film 
dressings are used to cover VAD insertion sites 
whenever possible (Loveday et  al. 2014; RCN 
2016) to minimise the risk of extra luminal cath-
eter contamination (Rupp et al. 2013). Transparent 
dressings are permeable to water, vapour and 
oxygen and impermeable to microorganisms.

After insertion the practitioner should ensure 
that the dressing is completely intact, that all 
edges are adhering to the skin and that the dress-
ing is clean and dry. The dressing should be 
replaced if its integrity has been compromised by 
moisture, drainage or blood under the dressing, 
there are signs of sheering or dislodgement of the 
dressing or if there are signs or symptoms of 
infection such as redness, exudate or pain (Gorski 
et al. 2016; RCN 2016).

A gauze dressing is used if there is drainage of 
blood or fluid from the catheter exit site or if the 
patient has profuse perspiration (Loveday et  al. 
2014; Gorski et al. 2016; RCN 2016).

Ensure dressings are secure to reduce the risk 
of loosening or dislodgement of the catheter, as 
frequent dressing changes are associated with an 
increased risk of infection (Gorski et  al. 2016) 
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due to the risk of loosening or dislodging the 
catheter during dressing removal.

The practitioner should check to see if a dress-
ing change is required according to standards and 
local protocols. A dressing is changed immedi-
ately, and the site is closely assessed, cleaned and 
disinfected if there is evidence of leakage, site ten-
derness and other signs of infection or if the dress-
ing becomes loose or dislodged (see Table 17.1).

Compliance with recommended dressing 
change days is necessary to prevent endogenous 
patient flora/bacteria from infecting the catheter 
down the cannulation line.

It is recommended to use chlorhexidine 
gluconate- impregnated dressings over central 
VADs to reduce the risk of infection from an extra 
luminal source (Timsit et al. 2012; Loveday et al. 
2014; Ullman et al. 2015; Gorski et al. 2016).

17.6  Securement

It is vitally important to secure VAD particularly 
PIVC, non-tunnelled central lines and PICC 
lines. Failure to adequately secure the VAD 
increases the risk of infection, malposition, treat-
ment delays/failure and extravasation and can 
lead to premature removal of the VAD (Gorski 
et al. 2016). Dressings alone should not be relied 
on to stabilise the VAD, and a stabilisation device 
should be used.

There are two main types of stabilisation 
devices: adhesive-based devices or subcutaneous 

engineered stabilisation device. The choice of 
securement device should be based on a risk 
assessment considering the patients age, skin 
integrity, previous adhesive skin injury and any 
type of drainage from the insertion site (Gorski 
et al. 2016). Securement devices are covered in 
more detail in Chap. 9.

Assess the integrity of the stabilisation device 
at each dressing change, and change the device 
according to the manufacturer’s directions for 
use. Remove adhesive devices during dressing 
change to allow for appropriate skin antisepsis, 
and then apply a new device (Gorski et al. 2016). 
Usually, subcutaneous engineered stabilisation 
devices can stay in place for the duration of the 
device and can be lifted to achieve skin antisepsis 
at each dressing change.

17.7  Tubing/Giving Set Labelling

Infusion tubing/giving sets aid in the administra-
tion of medications and fluids and are connected 
to the VAD. Standards and subsequent local poli-
cies and procedures establish the correct length 
of time that the tubing/giving set can be used 
based on the types of solutions being adminis-
tered through them.

During the assessment of the VAD, ensure that 
the tubing/giving set change dates are checked, 
including additional equipment used for the admin-
istration of intravenous medications and solutions 
(Moureau 2013; Gorski et al. 2016; RCN 2016).

Table 17.1 Current guidance available for the frequency of dressing changes

Dressing changes Epic3—Loveday et al. (2014)

Infusion therapy standards 
of practice—Gorski et al. 
(2016)

Standards for infusion therapy 
(fourth edition)—RCN (2016)

Transparent 
semipermeable 
membrane dressing 
(TSM, transparent 
dressing)

Every 7 days or sooner if 
the integrity of the dressing 
is compromised

At least every 5–7 days 
or more frequently if the 
dressing becomes damp, 
loosened or visibly 
soiled

Every 7 days or sooner if 
the integrity of the dressing 
is compromised

Gauze or gauze under a 
transparent dressing

Change when inspection of 
the site is necessary or when 
the dressing becomes damp 
loosened or soiled
Change the gauze to a 
transparent dressing as soon 
as possible

Every 2 days Change when inspection of 
the site is necessary or when 
the dressing becomes damp 
loosened or soiled
Change the gauze to a 
transparent dressing as soon 
as possible

Post insertion dressing Changed after 24 h Changed after 24 h
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17.8  Catheter Function

Catheter function is addressed during each site 
assessment and with each use to check the flow 
and patency of the catheter.

Firstly, the practitioner checks to see if the 
catheter flushes easily without sluggishness as 
this is generally the first sign of a partial occlu-
sion in the catheter. Ideally, flow should be 
easy and smooth without resistance. Once flow 
has been assessed, aspiration can be performed 
to check for a brisk blood return. The catheter 
should then be flushed again to clear the blood 
from the lumen. An inability to aspirate blood 
or flush the catheter may be resolved through 
flushing if identified early enough. (This is 
covered in more detail in the following 
chapters).

If sluggishness with blood flow or flushing is 
present in a CVAD, blood buildup may have 
formed within the walls of the catheter making 
it necessary to instil a thrombolytic solution to 
clear the catheter. Any problems regarding cath-
eter function should be addressed and remedied 
promptly to avoid a delay in treatment, com-
plete loss of function of the catheter and 
increased risk of infection (Moureau 2013).

17.9  Complication Prevention 
During Site Assessment 
and Management

17.9.1  Infection

All invasive devices are a known source of 
infection with VADs having a greater risk for 
bloodstream infections. Although evidence 
demonstrates that some cannulation sites such 
as the femoral vein carry a higher risk of infec-
tion (CDC 2011; RCN 2016), all devices have a 
risk regardless of where they are placed.

Sources of bacterial contamination and subse-
quent infection for any VAD include:

 1. Practitioner hands—direct contact
 2. Patient skin
 3. Catheter hubs

 4. Catheter tubing/giving sets
 5. Infusates
 6. Contamination of equipment—indirect contact

To prevent infection, specific steps must be 
taken to prevent the bacteria from entering the 
body through a portal of entry. It is the practitio-
ner’s duty to ensure the patient is kept safe by 
employing simple and timely management strate-
gies to minimise the risk of infection. Examples 
of infection prevention strategies include the use 
of gloves during site assessment, disinfection of 
patient’s skin during dressing changes and disin-
fection of the catheter hub prior to each access, 
all of which are discussed thoroughly in later 
chapters.

17.9.2  Phlebitis

Phlebitis, or inflammation of the vein, is one of 
the complications the clinician is looking for dur-
ing a site assessment. Phlebitis has four main root 
causes and is classified and treated based on its 
origin. The four classifications of phlebitis are as 
follows:

• Chemical Phlebitis: associated with infusates 
administered to the patient or with skin anti-
septics that have not fully dried and are pulled 
into the vein during device insertion

• Mechanical Phlebitis: associated with vein 
wall irritation caused by the catheter being too 
large for the vasculature, catheter movement, 
insertion trauma or catheter material and 
stiffness

• Bacterial Phlebitis: associated with bacterial 
contamination or colonisation of the VAD or 
the intravenous site

• Post-Infusion Phlebitis: may occur up to 48 h 
after removal of the device, necessitating con-
tinued assessment of the site

Phlebitis can cause a patient severe discomfort 
and interrupt therapy resulting in delayed treat-
ment and, in the case of a PIVC, the need for the 
device to be resited. Repeated incidences of phle-
bitis may lead to difficulty with venous access 
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and a possible need for more advanced venous 
access (Marsh et  al. 2015). Phlebitis is treated 
based on its cause. See Table 17.2 for phlebitis 
interventions.

Phlebitis is diagnosed by observation of clini-
cal signs or when a patient reports various symp-
toms. The insertion site should be visually 
assessed and documented during every shift at a 
minimum, and in the case of a PIVC, a visual 
infusion phlebitis score (Figs.  17.2, 17.3, and 
17.4) (Jackson 1998) or other standardised phle-
bitis scale should be recorded (Loveday et  al. 
2014; Gorski et al. 2016; RCN 2016).

Gorski et al. (2016) recommend that phlebitis 
incidents causing harm or injury should be 
reviewed for quality improvement opportunities.

17.10  Keeping the Patient Safe 
During Site Assessment 
and Catheter Maintenance

Up to 99% of the catheter life happens after 
initial placement of a vascular access device. It 
is estimated that 71.7% of CVAD infection 
occur 5  days or more after insertion, during 

Table 17.2 Summary of phlebitis interventions recom-
mended by Gorski et al. (2016)

Type of 
phlebitis Intervention
Chemical Evaluate infusion therapy and need for 

different vascular access, different 
medication or slower rate of infusion. 
Determine if catheter removal is needed

Mechanical Stabilise catheter, apply heat, elevate 
limb, provide analgesia, monitor for 
24–48 h, and if symptoms persist 
consider removal of the catheter

Bacterial If suspected, remove catheter. Discuss 
with physician the need for further 
vascular access

Post- 
infusion

If bacterial source, monitor for signs of 
systemic infection
If nonbacterial, apply warm compress, 
elevate limb, and provide analgesia

Visual Infusion Phlebitis Score
IV site appears healthy

One of the following is evident:
• Slight pain at IV site   • Redness near IV site

Two of the following are evident:
• Pain   • Erythema   • Swelling

All of the following signs are evident:
• Pain along the path of the cannula
• Erythema   • Induration

All of the following signs evident and extensive:
• Pain along the path of the cannula
• Erythema   • Induration
• Palpable venous cord

All of the following signs are evident and extensive:
• Pain along the path of the cannula   • Erythema   
• Induration   • Palpable venous cord   • Pyrexia

No signs of phlebitis
OBSERVE CANNULA

Possible first sign of phlebitis
OBSERVE CANNULA

Early stage of phlebitis
RESITE THE CANNULA

Medium stage of phlebitis
RESITE THE CANNULA
CONSIDER TREATMENT

Advanced stage of phlebitis
or start of thrombophlebitis
RESITE THE CANNULA
CONSIDER TREATMENT

Advanced stage of 
thrombophlebitis
INITIATE TREATMENT
RESITE THE CANNULA

0

1

2

3

4

5

© Andrew Jackson 1997 Rotherham General Hospitals NHS Trust

Fig. 17.2 Visual phlebitis score (used with permission from A. Jackson, www.IVTeam.com)
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maintenance of these devices (Davis 2011). 
Protocols have been established to promote 
patient safety during maintenance and manipu-
lation of vascular access devices; these proto-
cols include proper hand hygiene, the use of 
personal protective equipment, proper patient 

skin antisepsis during dressing changes and the 
use of aseptic technique throughout the main-
tenance and manipulation of all vascular access 
devices. It is the clinician’s responsibility to 
adhere to the established protocols to ensure 
patient safety.

Daily Vessel Health Assessment Tool

Patient Medical ID #: 

Nursing Information

Date: / /
dd mm yyyy

1. How comfortable is the patient with their vascular access device? (ask the patient)

2. What is the current device(s)? (check all that apply)

3. What complications, if any occurred within the last 24 hours (PIV)? (check all that apply)

4. Did any complications occur within the last 24 hours with Central Venous Access Device(s)? 

5. Is this patient having any difficulty with eating and drinking?
6. Are there IV medications ordered other than PRN?
7. Is the VAD absolutely neccessary for blood draws with this patient?

8. Referring to the VHP Right Line Tool is the Venous access device(s) most appropriate for the current treatment plan?

5 - Extremely comfortable
4 - Somewhat comfortable
3 - Comfortable

2 - Somewhat uncomfortable
1 - Very uncomfortable
N/A due to confusion /sedation or other

If #2 or #1 checked, please explain the reason for discomfort:

Type: PIV

PIV

Midline

Midline

PICC

PICC

PICC CVC
CVCPICC

CVC Port Dialysis
Number of Lumens
No. of Lumens in Use

1 2 3
321

Which Device?
Which Device?

Infiltration
Phlebitis/thrombophlebitis

Multiple restarts in 24 hrs

Infection Other

If Yes, check all that apply. Which Device?
Infection
Partial Withdrawal Occlusion

Phlebitis
Thrombosis

Discontinue device(s)
Consider new device(s) from VHP Assessment Trifold

Maintain device(s)
Recommended new device(s)

Occlusion
CVC

Yes No

Yes No
Yes No
Yes No

Yes No

Yes No

Yes No
Yes No
Yes No

Yes No

Port Dialysis

Other

Nursing Recommendation: Print Name:

Print Name:

RECOMMENDATIONS:

Physician/Pharmacist Info:

RN/NP/PA/IVRN (circle)

If No, What device would apply based on Right Line Tool Selection?

If Yes, (other than the above reason) Why?
9. Is there any reason to maintain the current device(s)?

10. would switch to all oral medications be contraindicated at this time for this patient?
11. Is there an active blood stream infection?
12. Will access be required once the patient is released?
13. What is the current discharge plan?
14. Is the current IV device still necessary for this treatment plan and this patient?

MD/PharmD (circle)
(Information can be obtained by interview or by phone)

If Yes, please explain:
IV needed additional days
Critical condition

Number of additional day(s)
Other

# of days left

MD Action Plan:

FINAL ACTION:

For internal review:

See nursing recommendation(s). If two or more NO answers, consider discontinuation of all IV devices to 
reduce risk to patient.

Discontinue device(s) Maintain device(s) # day(s)

25% 50% 75% 100%

Fig. 17.3 Daily assessment (used with permission from the Teleflex)
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SAMPLE DAILY MONITORING TOOL 

Clinical assessment due between 7A and 7p shift each day for each patient 

Patient Name and Room Number: Date:

Clinician Name:

Please notify PICC/VAS Team if advanced assessment of device is needed. 

Daily Assessment for Site Necessity: 

Current Intravenous Devices (list all with quantity):   

PIV #1 Location:  R / L; describe location       size       length of time in place (hrs/days)     

Describe usage:  

PIV  #2 Location: R / L; describe location       size       length of time in place (hrs/days)       

Describe usage:  

PICC Location: R / L; describe location       size       lumens           Describe usage:  

CVC Location (Chest /Neck): R / L; describe location       lumens         Describe usage:  

Port Location:  R / L; describe location         Describe usage:  

Current Infusions:

 Fluid Infusion - Type         Intravenous Medications Check all that apply:    Antibiotics    

Pain Meds   TPN/PPN   Chemotherapy  Inotropes   Other types 

 Blood Draws from CVC, frequency _____ 

Venous Access Requirements:

 Peripheral sites adequate for prescribed therapy currently 

 Peripheral vein sites available (prescriptive medications include known vein irritants) 

     Consider:    Temporary Antimicrobial CVC     PICC   Tunneled CVC  Port 

 Limited peripheral sites – Central Venous Catheter needed 

     Consider:    Temporary Antimicrobial CVC     PICC   Tunneled CVC  Port 

 Refer to Advanced Inserter under Vein Sparing Protocol -assessment related to patient diagnosis,
 complications as an inpatient and infusion history  

Fig. 17.4 Monitoring tool (used with permission from the Teleflex)

17 Assessment for Catheter Function, Dressing Adherence and Device Necessity
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17.11  Extravasation 
and Infiltration

Extravasation and infiltration are the result of flu-
ids and medication inadvertently being infused 
into the surrounding tissues of the vessel in which 
the VAD is located (RCN 2016) and may occur in 
over a third of patients receiving IV therapy 
(Al-Benna et  al. 2013). The term infiltration is 
used when a non-vesicant solution has been used 
and often doesn’t cause long lasting damage com-
pared to extravasation which is caused by vesicant 
solutions and can cause major tissue damage 
which may require plastic surgical interventions.

The risk of both extravasation and infiltration 
complications is more common in PIVC than 
central lines and can be prevented by choosing 
the appropriate IV gauge, care site selection, 
effective securement of the device and the fre-
quent assessment of insertion site (Dwyer and 
Rutkowski 2016; Gorski et al. 2016).

The early detection and response to extravasa-
tion injuries can minimise the long-term damage. 
Extravasation of vesicant solutions is firstly noted 
by pain and swelling around the insertion site fol-
lowed by blanching, blistering and discoloration 
of the skin, but it is usually pain that alerts the 
patient of the problem (Al-Benna et al. 2013).

Each medical facility or hospital should have a 
policy in place for the prevention, recognition, 
management and reporting of extravasation inju-
ries (Gorski et al. 2016; RCN 2016). As a stan-
dard, the infusion should be stopped as soon as an 
extravasation injury is identified and the medical 
team informed. The device should not be removed, 
and an attempt to aspirate the extravasated drug 
should be made until the treatment plan has been 
determined (Al-Benna et al. 2013; RCN 2016).

17.11.1  Hand Hygiene

Hand hygiene is a key component of a group of 
evidence-based interventions to promote better 
outcomes for patients with a VAD (Gorski et al. 
2016).

Hand hygiene prior to catheter maintenance 
combined with the correct aseptic technique dur-

ing catheter manipulation provides protection 
against infection (WHO 2009; Loveday et  al. 
2014). Both patients and practitioners need to 
have a clear understanding of the importance of 
hand hygiene and the role that it plays in prevent-
ing the transmission of infection.

Hands should always be considered a source 
of infection. WHO (2009), Loveday et al. (2014), 
Gorski et al. (2016) and RCN (2016) recommend 
that hands are decontaminated with either soap 
and water or an alcohol sanitiser at these particu-
lar times:

 1. When entering a patient’s room or cubicle
 2. Before patient contact
 3. Before and after any procedure—such as put-

ting on gloves
 4. After patient contact
 5. After leaving the patient’s environment

Poor hand hygiene can result in the spread of 
microorganisms between patients and poses a 
direct risk factor for VAD infections (Zhang et al. 
2016). Improving hand hygiene requires a multi-
modal approach (WHO 2009), and programmes 
should include focus on behavioural changes 
such as empowering healthcare workers to be 
able to stop unsafe practices where physicians or 
other colleagues have breached hand hygiene 
protocols (Chopra and Saint 2015).

17.11.2  Personal Protective 
Equipment (PPE)

The selection of PPE is based on the assessment 
of the risk of transmission of microorganisms to 
the patient and the risk of contamination of prac-
titioner’s skin and clothing by the patient’s blood 
or bodily fluids (Loveday et al. 2014).

Gloves should be worn for all invasive proce-
dures, contact with sterile sites and non-intact 
skin, including when changing the dressing of a 
VAD (CDC 2011; Loveday et al. 2014).

Gloves should be single use and are put on 
immediately before an episode of patient care. 
Equally, gloves need to be removed as soon as the 
episode of care has been completed. Upon glove 
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removal, hands are decontaminated with either 
soap and water or an alcohol-based sanitiser to 
prevent the spread of microorganisms from the 
hands (Moureau 2013; Loveday et al. 2014).

Additionally, the use of single-use disposable 
plastic aprons is recommended when there is a 
risk of blood or bodily fluid exposure (Loveday 
et al. 2014).

17.11.3  Patient Skin Antisepsis

The skin acts as a protective barrier against bac-
teria and infection. When the skin is punctured or 
breeched in any way, this barrier is broken, creat-
ing a portal for bacteria to enter the body. When 
bacteria enter the body through this portal of 
entry, they have the potential to migrate into the 
bloodstream and cause infection.

The skin is punctured during VAD insertion, 
creating a direct entry for bacteria to ingress into 
the bloodstream. Therefore, it is vitally important 
that the skin is disinfected at each dressing 
change and at any time that the skin puncture site 
is exposed.

Chlorhexidine is considered the antiseptic of 
choice when cleaning the skin before VAD 
dressing changes and is consistently recom-
mended by current guidelines (Moureau 2013; 
Loveday et  al. 2014; Gorski et  al. 2016; RCN 
2016). However, in a recent systematic review 
by Lai et  al. (2016), the conclusion was that 
there is a low quality of evidence to suggest that 
antiseptic solutions containing chlorhexidine 
reduce catheter microbial colonisation and 

CLABSI compared to antiseptic solutions con-
taining povidone iodine.

Although antiseptics have traditionally been 
applied in a circular motion, current more up-to- 
date products such as SoluPrep™ (3M) and 
ChloraPrep™ (CareFusion) now recommend 
applying antiseptic solutions in a back and forth 
grid-like pattern with friction to agitate the sur-
face layers of the skin (Broadhurst et al. 2016).

It is crucially important that the antiseptic 
used is allowed to dry completely prior to the 
application of the dressing, as inadequate drying 
may cause contact dermatitis, inactivate the adhe-
sion of the dressing or, in certain circumstances, 
increase the risk of infection due to moisture 
being trapped underneath the dressing. Current 
guidance on the antiseptics to be used and drying 
times is given below in Table 17.3.

Assessment of the skin underneath the dress-
ing should be performed regularly as there is 
potential risk for skin injury due to age, underly-
ing skin condition, joint movement and the pres-
ence of oedema. There is also a potential risk 
which needs to be assessed from medical 
adhesive- related skin injury (MARSI) associated 
with the use of adhesive-based engineered stabi-
lisation devices (ESDs). The use of a skin barrier 
solution helps to reduce the risk of MARSI 
(Gorski et al. 2016).

17.11.4  Aseptic Technique

Asepsis is defined as the absence of pathogenic 
(harmful) organisms. Aseptic technique is a set of 

Table 17.3 Current guidance regarding antiseptic drying times

Guidance for antiseptic 
cleaning solutions Epic3—Loveday et al. (2014)

Infusion therapy standards 
of practice—Gorski et al. 
(2016)

Standards for infusion therapy 
(fourth edition)—RCN (2016)

Chlorhexidine in 
alcohol

2% chlorhexidine in 70% 
alcohol

>0.5% chlorhexidine in 
70% alcohol

2% chlorhexidine in 70% 
alcohol

Contraindications or 
allergy to 
chlorhexidine

Povidone iodine in alcohol Tincture 
of iodine—idopher
Povidone iodine

Povidone iodine in alcohol

Drying times No exact timings given—but 
emphasises that the antiseptic 
solution should be dry

Chlorhexidine in 
alcohol—30 s
Povidone 
iodine—90–120 s

No exact timings given—but 
emphasises that the antiseptic 
solution should be dry
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specific practices and procedures performed 
under carefully controlled conditions with the 
goal of minimising contamination by pathogens. 
During invasive procedures or maintenance of 
invasive devices, patients rely on staff to protect 
them from infection.

Aseptic technique should be followed when 
accessing any component of the intravenous 
device, site or line or when dressing changes are 
required (Loveday et al. 2014; Gorski et al. 2016; 
RCN 2016). However, despite clear guidance for 
the use of an aseptic technique when caring for 
the VAD, there is evidence of poor compliance 
(Moureau 2014). One of the biggest challenges 
in aseptic technique is convincing healthcare 
workers of the danger they pose to patients of 
microorganism transference during any invasive 
procedure.

To achieve safe aseptic practice, practitioners 
must have the ability to perform effective aseptic 
technique consistently. The concept of Aseptic 
Non Touch Technique (ANTT), which originated 
in the UK, provides a standardised approach to 
aseptic technique by providing clear, uncompli-
cated steps to encourage compliance (Rowley 
and Clare 2009; Loveday et al. 2014). The essen-
tial components of an aseptic technique include 
hand hygiene, use of personal protective equip-
ment and the promotion of a practice technique to 
minimise contamination from bacteria (Rowley 
and Clare 2009; O’Grady et  al. 2011; Loveday 
et al. 2014).

17.12  Device Necessity

Check the catheter daily to ensure that the VAD is 
still required based on the patient’s medical con-
dition and treatment plan (Pronovost et al. 2006; 
CDC 2011; Moureau 2013; Gorski et al. 2016).

The practitioner should:

• Check the patient’s prescribed therapy to see 
if the catheter is still necessary.

• Check to see if the intravenous treatment is 
complete or if the treatment can be switched 
to an oral form of the medication.

• Check if the VAD is being used for blood sam-
pling only.

Since VADs are a proven source of infection, 
they should be removed as soon as they are no 
longer medically necessary to reduce the risk of 
infection (Pronovost et  al. 2006; Gorski et  al. 
2016). This includes checking to see if the treat-
ment can be switched to an oral form of the medi-
cation rather than intravenous treatment. As an 
infection prevention measure, change to an oral 
medication if possible. The best way to eliminate 
catheter infections is to eliminate the catheter as 
soon as possible.

Gorski et  al. (2016) and RCN (2016) stan-
dards state that the VAD should be removed if 
there is an unresolved complication, if therapy 
has been discontinued or if it is no longer deemed 
medically necessary. Additionally, a catheter that 
is no longer necessary should not be kept in place 
just in case it may be needed in a few days, and 
consideration should be made to switch to oral 
medication as soon as a patient’s condition allows 
to aid in the prompt removal of the VAD at the 
earliest possible time. This timely removal of the 
VAD when it is no longer necessary will assist in 
the minimisation of the infection risk.

17.13  Care Bundles/Compliance 
and Education

There is a plethora of evidence from Pronovost 
et  al. (2006) onwards to demonstrate that the 
implementation of care bundles and ongoing 
maintenance for VAD care has a significant effect 
on reducing the risks of complications including 
infections (Pronovost et  al. 2006; New et  al. 
2014; Duffy et  al. 2015; Matthias Walz et  al. 
2015).

Components of the care bundle/maintenance 
programme should include procedural guidelines 
for hygiene, aseptic technique, dressing changes 
and a daily or more frequent assessment of the 
device for function, complications and signs and 
symptoms of infection. Failure to complete one 
of these components predisposes the patient to a 
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bloodstream infection or other complications 
(Duffy et al. 2015).

It is essential that everyone involved in the 
care of the patient with a VAD is trained through 
structured and well-organised educational pro-
grammes that enable practitioners to provide, 
monitor and evaluate care and continually 
increase their competence which are crucial to 
the success of any strategy designed to reduce the 
risk of infection (Bianco et  al. 2013; Loveday 
et al. 2014). Written policies, formal training and 
years of experience all contribute to an increase 
in knowledge, practice, positive attitudes towards 
CLABSI prevention and improved patient 
outcomes.

17.14  Summary

Practitioners need to be confident and proficient 
in VAD care practices and be aware of the signs 
and symptoms of clinical infection or complica-
tions affecting a VAD. It is essential that every-
one involved in the care of the patient with a VAD 
has adequate training to identify complications, 
understand interventions and be aware of the 
need for documentation in the medical record. An 
in-depth assessment of each VAD performed 
daily or with each shift should evaluate the inser-
tion site, the adherence of the dressing, the func-
tion of the device and the response of the patient 
to any associated pain. Structured and well- 
organised educational programmes that enable 
practitioners to provide, monitor and evaluate 
care and continually increase competence are 
crucial to the success of any strategy designed to 
reduce the risk of infection and other complica-
tions (Bianco et al. 2013; Loveday et al. 2014). 
Written policies, formal training and years of 
experience all contribute to an increase in knowl-
edge, practice, positive attitudes towards CLABSI 
prevention and improved patient outcomes. The 
most important single action that can be per-
formed by clinicians to reduce risk is the removal 
of unnecessary VAD, those that are not being 
used, where treatment is complete and when oral 
medications have been instituted.

Case Study
Kelly is a newly qualified nurse responsible 
for performing an assessment on Mr. Smith 
a 72-year-old stroke patient with a urinary 
tract infection. Mr. Smith is receiving IV 
antibiotics through a peripheral catheter in 
his left hand. Kelly performs a site assess-
ment of the PIVC and notes it is placed in 
the hand with limited mobility. No drain-
age or redness is present, but Kelly identi-
fies swelling surrounding the insertion site, 
in the hand and up the arm.

Kelly speaks with her preceptor who 
states if a complication is present, the PIVC 
needs to be discontinued and another 
restarted in a different location. Kelly dis-
continues the PIVC by loosening the dress-
ing gently, applying pressure with a sterile 
gauze, and removes the catheter. A dry ster-
ile dressing is applied. Kelly then seeks the 
assistance of a more experienced nurse to 
assist her with locating a suitable site for 
insertion of a new PIVC.

Summary of Key Points
 1. The care and maintenance of a vascular 

access device (VAD) is equally as 
important as the insertion procedure in 
preventing complications and infection.

 2. Assessments of the VAD should be car-
ried out daily or more frequently depend-
ing on the type of VAD and the category 
of patient.

 3. An assessment should include:
 (a) The cannula site
 (b) The integrity of the patient’s skin, the 

type of dressing and how frequently 
the dressing needs to be changed

 (c) Catheter function
 (d) Tubing/giving set
 (e) Assessment for signs of complica-

tions or infection
 (f) Necessity for the device
 (g) Documentation
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