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Summary and recommendations
Section One: Educational standards for nurses involved in
the management of central venous access devices
Registered nurses who work in oncology and haematology require specific
education and training to attain the knowledge, assessment skills and
technical expertise required to manage the care for patients who have central
venous access devices (CVADs) and the device-related complications that
patients may experience (Goodman, 2002).
The nursing role includes: assessing the patient’s vascular access needs;
recommending the appropriate device for treatment (in collaboration with medical
staff); educating the patient and the family about the device and its care; providing
ongoing CVAD management, including the management of complications and the
ability to advocate for the patient when necessary (Chernecky et al. 2003).
Competence implies that the individual possesses the ability to perform in
several skills areas including patient and family education, problem solving,
application of theory to practice, and psychomotor skills, within a given setting
or role (Dool, Roehaver & Fulton, 1993).

Recommendations:
Curricula for CVAD education should include: indications for use; device
selection; insertion and maintenance techniques; relevant methods of
preventing and managing infections and other complications and patient
education (Rosenthal, 2004).
Educational programs that advance knowledge, skill and competence and
determine performance levels for registered nurses caring for patients with
CVADs should be provided by the health care facility (Dool, Roehaver &
Fulton, 1993).
CVAD specific policies and procedures, based on the current evidence, should
be implemented and these should include an evaluation and review process
(CNSA CVAD working party).
Competence should be assessed by an experienced competent RN, guided by
a procedural checklist, within the context of actual practice (Dool, Roehaver &
Fulton, 1993).
Access to ongoing education should be provided and periodic assessment of
knowledge and skill should be undertaken (Rosenthal, 2004; O’Grady et al. 2002).



Section Two: Characteristics of central venous access devices
used in cancer settings
Catheter Tip Location
CVADs are positioned within the central venous circulation, typically in the superior
vena cava (SVC) (Mauro, 2003).
Positioning in the SVC should be in the lower third of the vessel (Tropp et al. 2006;
O’Grady et al. 2002; National Association of Vascular Access Networks, 1998).

Device Characteristics
Most long-term devices used in the cancer setting are made from silicone or
polyurethane. Silicone is a soft, biocompatible material (Mauro, 2003; Weinstein,
2001). Catheters made from silicone provide benefits for the patient as the material
reduces the adherence of fibrin to the catheter and offers increased biocompatibility
(Camp-Sorrell, 2004). Polyurethane is a stronger, firmer material, which allows the
walls of the CVAD to be thinner while still providing the same lumen diameter (Mauro,
2003; Weinstein, 2001). This material does soften following insertion in response to
body temperature and offers increased biocompatibility and less adherence of fibrin,
when compared to other materials (Doughtery, 2006; Camp-Sorrell, 2004).

CVADs have three basic tip configurations:
1. Open-ended catheters are available as single- or multiple-lumen catheters and
can be trimmed to fit the person’s anatomy.
2. Valved catheters allow blood to be withdrawn and solutions infused, however
when no force is applied to the valve it remains in a closed position, preventing
reflux of blood into the catheter (Fox, Roach & Berman, 2002). These catheters
cannot be trimmed at the tip.
3. Staggered tip catheters are designed so that simultaneous aspiration and
infusion can be performed with limited mixture of drugs and solutions (Rowley &
Goldberg, 2005; Mauro, 2003). These catheters cannot be trimmed at the tip.

Catheters can be single or multi-lumen. Multi-lumen catheters have a higher infection
rate than single-lumen catheters (Fox, Roach & Berman, 2002).
The length and size of the catheter will influence the ability to infuse solutions. A
shorter device with a wide gauge can be used for faster infusion than a longer device
(Gabriel et al. 2005).
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Categories of CVADs
CVADs are generally classified into two categories:
1. External devices - tunnelled and non-tunnelled catheters
2. Internal devices - implanted ports

1. External Devices
Tunnelled catheters are surgically implanted with a section of the catheter
positioned in a subcutaneous tunnel between the entry site to the vein and
the skin exit site. A tissue ingrowth cuff, positioned just inside the exit site,
inhibits the migration of organisms into the catheter tract by stimulating the
growth of surrounding tissue, thus sealing the catheter tract (RNAO, 2004;
O’Grady et al. 2002; Mermel et al. 2001).
Non-tunnelled catheters are those where the exit site is directly above entry
into the vein. They do not have a subcutaneous tunnel. These catheters can
be single- or multiple-lumen. This category includes peripherally inserted
central catheters, which are inserted into the central circulation via a peripheral
vein and can remain in place for months (Gabriel et al. 2005; RNAO, 2004).
Non-tunnelled central catheters for short-term use can be sited using the
jugular veins, the subclavian or femoral veins (Hayden & Goodman, 2005).

2. Internal Devices
The implanted port is a long-term CVAD that can remain in place and be
functional for years (Camp-Sorrell, 2004). The main feature is that they
are totally implanted, with access gained through the skin via a hollow
housing/port containing a septum usually produced from self-sealing silicone,
connected to a catheter (Camp-Sorrell, 2004).

Section Three: Patient and family caregiver education
Providing patient and family caregiver education about the care of their central
access device, the signs and symptoms of complications of the CVAD and who
to contact for assistance can improve patient outcomes (Itano & Taoka, 2005).

Recommendations:
Following education, the nurse should assess that the patient and family
caregiver can:
• describe the rationale, the risks and the benefits of the device
• demonstrate care of the catheter to a level appropriate for their needs
• list the signs and symptoms of catheter-related complications
• state who to contact if they have concerns and how to contact them



(Itano & Taoka, 2005).
Patient and family caregiver education should be documented in the patient record
(Camp–Sorrell, 2004).

Section Four: Caring for a person with a central venous access
device: pre-insertion
The nurse has a role to advocate for patients in relation to the selection of a device
appropriate for them (RNAO, 2004).
Appropriate selection of vascular access can minimise risk and maximise the benefits
for patients undergoing intravenous therapy (Camp-Sorrell, 2004; Galloway, 2002;
O’Grady et al. 2002).
The use of an algorithm to facilitate a comprehensive assessment to plan for vascular
assess prior to the initiation of therapy can assist patients and health professionals
(RNAO, 2004).

Recommendations:
Written consent for the procedure and the sedation (if sedation planned) should be
gained following patient education about the procedure (ANZCA, 2005).
The CVAD insertion technique and insertion site with the lowest risk for complications
for the anticipated type and duration of therapy should be selected (O’Grady et al.
2002).
A CVAD with the minimum number of ports or lumens essential for the management
of the patient should be selected to reduce the risk of complications (O’Grady et al.
2002).
Antimicrobial prophylaxis should not routinely be given before insertion or during use
of a CVAD to prevent catheter colonisation or bloodstream infection (O’Grady et al.
2002).
Optimum aseptic technique during catheter insertion (sterile gown, mask, gloves and
large drapes) should be implemented (O’Grady et al. 2002; NICE, 2003; RCN, 2003).
The insertion site should be prepared with 2% chlorhexidine gluconate in 70% alcohol
and allowed to air dry before skin penetration (O’Grady et al. 2002; RCN, 2003).
Details of the procedure, the device, tip placement and the condition of the patient
should be documented in the patient record, following the insertion (CNSA CVAD
working party).
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Section Five: Caring for a person with a central venous
access device: post-insertion
Caring for the patient with a CVAD includes:
• reviewing patient and family caregiver knowledge and understanding
regarding the device
• providing information about the device and its care
• promoting patient comfort
• undertaking procedures to reduce the risk of CVAD-related complications
and
• assessing for and managing complications if they occur.

Recommendations:
Proper hand hygiene procedures, before, during and after any CVAD
manipulations or procedures, must be implemented to reduce the risk of
infection (O’Grady et al. 2002).
Impeccable maintenance practices should be implemented to reduce the risk
of CVAD-related complications (CNSA CVAD working party).

Verification of catheter tip placement
The anatomical placement of the catheter tip must be documented in the
patient record and checked prior to the initiation of any therapy through the
device (RNAO, 2005).
Following catheter insertion, radiological examination (e.g. chest X-ray) should
be obtained to: verify catheter placement; detect adverse events and retain as
a record of placement (Povoski, 2005).
Prior to infusion of any solution, the integrity of the system should by
determined by obtaining a blood return, as this confirms that the CVAD is in
the venous system (Dougherty, 2006).

Accessing and de-accessing CVADs
CVADs should be accessed using a sterile technique (Tropp et al. 2006;
Camp-Sorrell, 2004).
An implanted port must be accessed using a specially designed non-coring
needle (Tropp et al. 2006).
If the non-coring needle is to remain in place, it should be covered with a
sterile transparent semi-permeable dressing, which should be changed at
least every seven days (Tropp et al. 2006).



Solutions
2% chlorhexidine gluconate and 70% alcohol solution should be used for CVAD site and
catheter care and allowed to air dry before the application of the dressing (RNAO, 2004).
Organic solvents such as acetone or ether should not be applied (O’Grady et al.
2002).
Antimicrobial ointments should not be used at the catheter insertion site (RNAO,
2005; Camp-Sorrell, 2004; O’Grady et al. 2002).

Injection access caps, administration sets and add-on changes
All administration lines, extension sets and injection access caps used with CVADs
should be sterile, luer-lock design (Tropp et al. 2006).
Needleless access to the catheter and safety non-coring port access needles should be
implemented to protect health care practitioners from injury (CNSA CVAD working party).
The injection access cap should be changed for a sterile cap each seven days
or earlier if compromised by presence of blood or if the integrity of the cap is
compromised (MHRA, 2005; RCN, 2005; Perucca, 2001).
Positive fluid displacement injection caps may be used on CVADs to reduce the risk
of occlusion (Rummel, Donnelly & Fortenbaugh, 2001).
Administration sets should not be disconnected (and reconnected at a later time)
for the purpose of the patient showering or toileting as this may increase the risk of
complications such as infection and catheter occlusion (CNSA CVAD working party).
The type of solution administered can alter the frequency of administration set
change. More frequent administration set change is required for fluids that enhance
microbial growth (O’Grady et al. 2002).
Intravenous administration sets being used for:
• continuous infusions should be changed every 96 hours (Gillies et al. 2005)
• transfusion of blood and fresh or frozen blood products should be changed every
eight hours or on completion of administration, whichever occurs first (ANZSBT,
2004).
• infusion of lipids and parenteral nutrition containing lipids should be changed
every 24 hours (Gillies et al. 2005; RNAO, 2005)
• parenteral nutrition containing only amino acids and dextrose should be changed
every 72 hours (O’Grady et al, 2002)
• fractionated products (IvIG, clotting factors, albumin) should be changed on
completion of infusion (RNAO, 2005)
• propofol infusion tubing should be replaced every six or 12 hours, depending on
manufacturers’ recommendation (O’Grady et al. 2002).
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Dressings
Tunnelled catheters that have well healed exit sites and implanted port sites
that are well healed and not accessed do not require dressings (RNAO, 2005;
O’Grady et al, 2002).
CVADs should be dressed with a sterile dressing, using an aseptic technique
(RNAO, 2005; O’Grady et al. 2002).
The dressing should be changed if the integrity of the dressing is
compromised and at an interval appropriate for the dressing product used
(RNAO, 2005; O’Grady et al. 2002).
The choice of dressing may be made according to the clinical situation, including
patient allergies and preference (Gillies et al. 2003; O’Grady et al. 2002).
• Gauze dressings should be changed every 48 hours or earlier if integrity
of dressing is compromised (RNAO, 2005)
• Transparent semi-permeable dressings should be changed every seven
days or earlier if integrity of dressing is compromised (Camp-Sorrell,
2004; RNAO, 2005; O’Grady et al. 2002)
Instruct the patient to cover the exit site and the external catheter and
connecting device with a waterproof cover when showering to reduce the
risk of introducing organisms into the catheter or exit site (Camp-Sorrell, 2004;
O’Grady et al. 2002).

Flushing
Flushing of CVADs with 10-30mls of 0.9% sterile sodium chloride solution
using a “push-pause” positive pressure technique is recommended:
• before and after
		

o administration of medication

		

o administration of blood and blood products

		

o intermittent therapy

• after obtaining blood specimen/s
• when converting from intermittent therapy
• for device maintenance when not in use
(RNAO, 2005).
The minimum size syringe used to access or flush CVADs should be 10ml
(RNAO, 2005; Camp-Sorrell, 2004).
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Locking the CVAD
There is limited evidence to inform the appropriate solution and the frequency
of flushing and locking.
Heparin should be used only when necessary, and in the lowest concentration and
volume possible (RNAO, 2005).
The use of 0.9% sterile sodium chloride solution for locking is effective in maintaining
the patency of valved CVADs (RNAO, 2005).
A common concentration for locking implanted ports is 50IU Heparin in 5 ml 0.9%
sterile sodium chloride solution (CNSA CVAD Working Party).
Routine flushing and locking is recommended for dormant ports (RCN, 2005; CampSorrell, 2004) with a flushing interval of four to six weekly (Camp-Sorrell, 2004).

Securing the CVAD
All CVADs should be secured using a method appropriate for the device to enable
assessment and monitoring of the site, and prevent dislodgement, migration and
catheter damage (RNAO, 2005).

Removal of a CVAD
The removal of a CVAD should only be performed by an appropriately educated and
trained health care practitioner (RCN, 2005).
If the device is being removed due to suspected or confirmed infection, it is
recommended the tip be cut off using a sterile procedure and sent for culturing
(Dougherty, 2006).
On removal of the CVAD, the health care practitioner should check the catheter’s
integrity to ensure removal of the entire device (Dougherty, 2006).

New technology
When changing technology, it is recommended that: catheter-related blood stream
infection rates are monitored; approved policies are in place; and comprehensive,
detailed education and clinical skills training supports the change in practice (Health
Devices Alerts, 2006).
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Section Six: Complications related to central venous
access devices and their management
Recommendations:
Many CVAD-related complications can be limited by:
• inserting the smallest gauge CVAD with the least number of lumens
possible for the patient’s treatment (O’Grady et al. 2002)
• verifying catheter tip placement in the lower third of the superior vena
cava on insertion and routinely over the placement period
• regular and consistent maintenance procedures using strict aseptic
techniques (Camp-Sorrell, 2004; Tezak, 2003; Penne, 2002).
The patient and family caregiver should be educated to:
• undertake regular surveillance of their CVAD
• undertake immediate emergency action to minimise risks if a CVAD
complication is detected
• report any concerns about the device or their health
(CNSA CVAD working party).
All patient concerns about their CVAD should be investigated (CNSA CVAD
working party).
Information relating to a CVAD event, including the cause, action taken
and outcomes should be documented in the patient’s record (CNSA CVAD
working party).
Information relating to CVAD events including incidence, degree, cause,
corrective action and outcome should be collected and readily retrievable
so that trends and possible causative factors can be identified, rectified and
reported (CNSA CVAD working party).

CVAD-related infections
The patient and the family caregiver should be educated to report symptoms
of infection, redness, swelling, pain/discomfort or any exudate at the exit or
implanted port site (CNSA CVAD working party).
Health care staff should be educated in appropriate infection-control measures
to prevent CVAD-related infections (O’Grady et al. 2002).
Appropriate nursing staff levels should be allocated in high acuity patient areas
to minimize the incidence of CVAD-related infections (O’Grady et al. 2002).
The number of CVAD manipulations should be limited (Rosenthal, 2004;
O’Grady et al. 2002).
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Maintenance procedures should include:
• At minimum, daily site assessment, using inspection and light palpation of the
exit site (through the dressing), tunnel or port pocket (Camp-Sorrell, 2004). If
tenderness/pain, swelling or exudate the dressing should be taken down, using
aseptic technique to enable closer inspection (CNSA CVAD working party).
• Documentation of the assessment of exit site or implanted port site daily (CampSorrell, 2004).
• Regular assessment of patient’s temperature (CNSA CVAD working party).
• Signs and symptoms of suspected infection should be documented and reported
to a medical officer to enable further investigation and implementation of
appropriate treatment (CNSA CVAD working party).
Suspected infection should be investigated by:
• exit site swabs if there are signs of localised infection (Camp-Sorrell, 2004).
• blood cultures from all lumens of the CVAD and peripheral blood cultures if there
is suspected catheter infection (Camp-Sorrell, 2004; Mermel et al. 2001).
Multiple-lumen catheters should have each lumen used for the administration of the
antibiotic during the course of the treatment (Camp-Sorrell, 2004).
Removal of the CVAD should only be done when there is: persistent tunnel infection
over a number of weeks; fungal infection; continued infection despite antibiotic
therapy; confirmed CVAD sepsis (Camp-Sorrell, 2004; O’Grady et al. 2002) or if there
is a risk of progressive infection in a patient who is immunocompromised (Dougherty,
2006).

CVAD occlusions
Line patency on each access, including the observation of blood return and any
resistance experienced should be documented to assist in early detection and
management (CNSA CVAD working party).
Flushing procedures should be established to reduce the risk of occlusion including:
flushing between drugs; flushing with the correct solution, volume and technique and
flushing at the correct frequency for the device in use (Dougherty, 2006; Hamilton,
2006; Tezak, 2003).
Fluids should be infused using a pump and a ‘to keep vein open’ rate should be the
least rate of administration to prevent backflow at any time the CVAD is connected
(Dougherty, 2006).
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CVAD-related thrombosis
The risk of CVAD-related thrombus can be reduced by:
• correct placement of catheter and impeccable maintenance practices
(Hamilton, 2006; Kuter, 2004; Knutstad et al. 2003; Mayo, 2001)
• educating patients about the signs and symptoms of thrombosis (i.e.
redness, swelling, heat, pain/discomfort in any area along the catheter
tract) so they can report problems early (Mayo, 2001)
• monitoring patients with higher risks.

Infiltration and extravasation
The patient should be educated to report any burning or pain on drug infusion
(Sauerland et al. 2006).
Before and during administration of drugs, the patency of the CVAD should be
assured by checking for blood return and a free flowing infusion (Dougherty,
2006; Sauerland et al. 2006; Buchanan et al. 2005).
Only educated and clinically competent RNs should administer irritant and
vesicant drugs (Sauerland et al. 2006).
Each institution should have a policy for the management of drug
extravasation (CNSA CVAD working party).
An extravasation should be documented in the patient record, including:
the site of the extravasation; the drug; an estimate of the amount of drug
extravasated; the access device in use; all actions taken to minimise damage
and to provide patient support; and the outcomes for the patient (CNSA CVAD
working party).
An extravasation should be reported as an adverse incident, with the possible
cause reported, examined and all actions and patient outcomes reported
(CNSA CVAD working party).

CVAD-related cardiac complications
Following catheter insertion, radiological verification must be obtained to verify
catheter tip placement (Povoski, 2005).
Tip position should be checked radiographically if there are changes in CVAD
function, if signs and symptoms of complications are evident or if the catheter
has been replaced over a guidewire (RNAO, 2005).
Measure and document the external length of the CVAD on insertion and
routinely when suture free devices are in use (CNSA CVAD working party).
There may be some benefit from routine radiological examination of tip
location for patients with long term devices (CNSA CVAD working party).
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Catheter damage
Educate patients and the family caregivers:
• never to use sharp instruments near their CVAD
• to protect their external devices at all times e.g. during sexual, leisure and
sporting activities (CNSA CVAD working party).
CVADs with signs and symptoms of pinch-off syndrome should be assessed for
damage (Dougherty, 2006).
CVADs that are damaged due to pinch-off syndrome should be removed (Mirza,
Vanek & Kapensky, 2004).
Use a 10ml or greater syringe size on all CVAD lumens (Dougherty 2006; Andris &
Krzywda, 1999; Hadaway, 1998).
Do not use excessive force when attempting to flush, unblock or inject into a CVAD
(Dougherty, 2006; Hamilton, 2006; Andris & Krzywda, 1999; Hadaway, 1998).
For an external fracture of the catheter:
• educate the patient regarding immediate actions to undertake (CNSA CVAD
working party)
		
o immediately clamping the portion of CVAD remaining outside
		 the skin between the site of damage and the chest wall
		 (Dougherty, 2006)
		
o ensuring the CVAD does not migrate into the vein (CNSA CVAD
		 working party)
		
o immediately contacting the health care facility (CNSA CVAD
		 working party).
For an internal fracture of the catheter:
• contact a medical officer
• place the patient on the left side in Trendelenburg position
• apply oxygen
• ensure a chest x-ray is performed urgently to confirm catheter fragmentation and
location
• if a PICC breaks during removal, immediately tourniquet the arm and monitor
vital signs and pulses in the tourniquet arm
(Andris & Krzywda, 1999; Hadaway, 1998).
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