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Introduction

Implanted central venous access ports have become the mainstay of treatment for long-term cancer therapy. They are designed for safe, easy, and repeated access. One type of implanted venous access device is the Port-A-Cath. Port-A-Caths are tunneled right atrium catheters that feature a subcutaneous portal with a self-sealing septum that may be accessed by needle puncture through intact skin. Some of the advantages of Port-A-Caths are that they require little manipulation, have few complications, and promote a more positive body image and maintenance of routine lifestyle activities.

Objectives

· List the indications for a Port-A-Cath

· List the 2 main components of a Port-A-Cath

· Describe the technique used to access the port

· Describe the technique for flushing the port

· List the potential complications of a Port-A-Cath and the relevant interventions

Indications

The Port-A-Cath provides reliable vascular access for patients requiring long term:

· Chemotherapy

· Antibiotics

· Parenteral nutrition

· Fluids

· Pain management

· Frequent transfusions of blood (or blood products)

Description

The Port-A-Cath consists of two main components:

· A self-sealing septum encased in a port made of stainless steel, titanium or plastic, attached to

· A silicone catheter

[image: image1..pict]Implanted ports are surgically inserted.  The catheter tip is introduced in the vein (usually the cephalic, external jugular or subclavian vein) and advanced to the opening of the right atrium or just above in the SVC.

A subcutaneous pocket (usually in the anterior chest wall) is created to house the portal device.  The catheter is tunneled from the insertion site to the subcutaneous pocket, where it is attached to the port.  The port is stabilized with sutures to the fascia of the underlying muscle and the pocket is sutured closed.
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The Port-A-Cath may have a single or double lumen.  The lumens are attached at the port, and each has its own septum, which can be palpated through the subcutaneous tissue.

Ports and MRI Scanning

MRI scanning is a commonly used diagnostic procedure that uses strong magnetic fields and radio waves that are reconstructed into computerized images.  The computerized images are susceptible to distortion by certain metal-containing objects.  Many implantable ports are constructed of metal.  Titanium and stainless steel ports produce high levels of artifacts on CT scan and MRI images.  Polysulfone ports cause virtually no imaging artifacts in CT or MRI images.

   It is recommended that implantable ports composed of metal not be exposed to the magnetic field.  Thus, it is important that the patient be aware of the type of port implanted.

Access Needle

Access to the port must always be achieved with a non-coring needle characterized by a deflected point and side opening.

[image: image3..pict]    Non-coring needles are available in straight or right-angled.  Both types can be used for all procedures and when maintaining access.  The straight non-coring needle is available with a device to “grip” and stabilize the needle during insertion and some are produced with a tubing extension set attached.  The gripper is removed before the site is dressed.
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Externalization of the Port-A-Cath for intermittent access refers to insertion of a non-coring needle luer-locked to an extension tubing with a cap or saline lock. An extension device is necessary for maintaining access to the port and it must be primed with normal saline prior to insertion of the needle. Once inserted it provides means for intermittent or continuous access. The principles for manipulation and heparinization of the extension tubing are similar to any central line (i.e. clamping or closing the saline lock between each action). Ensure all connections are luer locked together and taped to prevent accidental disconnection.

[image: image5..pict]Post-Operative Management

Post insertion, both the insertion and portal site should be monitored for signs of local infection.  Additionally, the patient should be monitored for signs and symptoms of systemic infection.  Manipulation of the port should be minimized for the first week post-insertion and the patient should avoid strenuous activities involving the chest muscles during this time.  Once healing has occurred, full range of motion is possible, however contact sports are contraindicated due to the potential for trauma and dislodgement.

    Since the Port-A-Cath is a completely closed system it eliminates the need for daily site care, reduces the potential risk of infection and eliminates the cost of dressing supplies and frequent heparinizations.  The risk of damage and dislodgement is also reduced.

Externalization of the Port

Recall that externalization of the Port-A-Cath for intermittent access refers to insertion of a non-coring needle luer-locked to extension tubing with a cap or saline lock.

Steps:

1. Assess catheter site and surrounding skin. Observe for redness, swelling, tenderness or discharge at the portal site.

2. Palpate dome. Cleanse portal site with Chlorhexidine. Allow 60 seconds to dry.

3. Cleanse portal site with normal saline to remove antiseptic.

4. Dry area with 2x2 gauze.

5. Prime capped access needle and extension tubing set with normal saline solution, then apply clamp on the extension device.

6. Stabilize the dome between thumb and two fingers of one hand, in a tripod fashion.  

7. [image: image6..pict]At a 90-degree angle to the dome, push the access needle firmly through the skin and septum into the centre of the Port-A-Cath until the needle lightly touches the base of the port.

8. Use a 10mL syringe to withdraw 2.5mL of blood to confirm patency. Discard (note- if using the Port-A-Cath for blood sampling, withdraw 10mL prior to obtaining sample to avoid contamination)

9. If catheter patency is not established:

· Assess catheter for kinking

1. Have patient inhale or cough

2. Have patient raise arms above head, or

3. Attempt pull-push technique with 20-30mL normal and attempt to confirm patency again

10. Connect IV tubing to the extension tubing and initiate infusion.

11. Apply a small amount of Chlorhexidine ointment at needle entry site. Remove the access needle “wing” by pinching and lifting while immobilizing the needle 

12. If there is a space between the patient’s skin and the bottom of the access needle platform, place folded gauze underneath the platform to minimize needle movement.

13. Stabilize the needle by applying a transparent or gauze dressing. 

Important Points to Remember:

· Secure all IV connections with luer lock and tape

· Never connect a syringe with a volume less than 10mL to a Port-A-Cath

· The average life of the septum is 1000-2000 penetrations with an access needle, however this depends on the gauge of the access needle, the size of the septum and the brand of the Port-A-Cath

· When administering multiple IV medications flush the line, extension tubing and access needle with a compatible solution. This reduces the risk of incompatible medication interactions

Flushing the Port-A-Cath

Flushing the system is essential to prevent clot formation and catheter occlusion. Normal saline is used to flush fluids through, a heparinized saline solution is used to maintain patency while maintaining access or to discontinue access. Usually, a Port-A-Cath is flushed with 10mL of normal saline and locked with 2.5mL normal saline mixed with 2.5mL of heparin 100 units/mL for a 5m total volume. When not in use, the Port-A-Cath requires little maintenance. Flushing and heparinization of the device is required a minimum of every 4 weeks to ensure patency of the line.

Steps:

1. Palpate dome. Cleanse portal site with Chlorhexidine swabs. Allow 60 seconds to dry.

2. Repeat step 1 with saline to remove antiseptic.

3. Prime access needle and capped extension tubing with normal saline solution. Clamp.

4. Stabilize the dome between your thumb and two fingers of one hand in a tripod fashion.

5. At a 90-degree angle to the dome, push the access needle firmly through the sin and septum into the centre of the Port-A-Cath until the needle lightly touches the base of the port.

6. Use a 10mL syringe to withdraw 2.5mL of blood to confirm patency. Clamp the extension tubing and discard the blood.

7. If catheter patency has not been established:

a. Assess catheter for kinking

b. Have patient inhale or cough

c. Have patient raise arms above head

d. Attempt pull-push method with 20-30mL normal saline and observe for blood return

8. Inject 10mL of sodium chloride 0.9%. Close the extension clamp

9. Attach a 10mL syringe with heparinized saline flush solution

a. Flush through to last 0.5mL of flush solution

b. To maintain access:

· Clamp extension tubing and use positive pressure technique to lock up the device

· Apply transparent or gauze dressing to stabilize the access needle

c. To discontinue access:

· Stabilize port, and using positive pressure technique, continue flushing remaining 0.5mL of flush solution while removing the access needle. Note: This step in the process requires 3 hands. The patient may be able to inject the last 0.5mL saline/heparin while you remove the needle.

· Dry area with gauze

· Apply dressing if necessary

Important Points to Remember:

· It is recommended that flushing of the Port-A-Cath with heparin solution be limited to no more than twice in a 24-hour period. If frequent infusions for short periods are required, use a continuous infusion of a compatible solution between treatments to maintain patency

· Never connect a syringe with a volume less than 10mL to a Port-A-Cath

· Clamp the extension device between each manipulation

Potential Complications

As with any surgery and in-dwelling line, Port-A-Caths are associated with certain complications. Where applicable, you should familiarize yourself with the signs and symptoms of potential complications, as well as management strategies.

Infection

Infection may occur at the injection site, in the subcutaneous pocket, inside the catheter or along the track through which it is tunneled.

Assessment:

· Palpate the portal site and tunnel track for tenderness or induration and observe for erythema, drainage and swelling

· Assess the patient for signs of systemic infection. Monitor for an elevated leukocyte count, tachycardia, glucose intolerance, hypotension, fever, chills or general malaise.

Intervention:

· Determine site/source of infection

· Collect sample for culture and sensitivity

· Notify surgeon of infection

· Initiate antibiotic therapy

Occlusion

Occlusion may result from fibrin sheath formation, catheter thrombosis, medication precipitate or external compression.

Prevention:

· Check for incompatible medications prior to simultaneous or sequential infusion of two or more medications

· Flush the line with a compatible IV solution between medication infusions

· Always use positive pressure when “locking up” the catheter to prevent reflux of blood into the catheter tip

Assessment:

· Assess for catheter patency by withdrawing 2.5mL of blood into a 10mL syringe. Discard

1. If blood does not return:

2. Have the patient change positions, raise arms and/or cough repeatedly in order to shift the position of the catheter from the vein wall

3. Attempt a “pull-push” Manoeuvre using a normal saline-filled syringe, 20-30mL (avoid using force or high pressure)

4. If the infusion continues to be impeded after performing the above, a fluoroscopy should be ordered to determine the presence of a fibrin sheath.  Always suspect a fibrin sheath if fluid flows in easily but blood return is impaired

Intervention:

5. Fibrin or blood clots may be dissolved using Urokinase or TPA, which converts plasminogen to plasmin and acts directly on the clot.  Urokinase ([500 IU/mL]) is instilled into the catheter.  The amount is calculated according to the internal diameter or the total volume of the catheter.  After instillation the drug is allowed to act for 5 minutes. After 5 minutes, an attempt to aspirate is made every 5 minutes for 30 minutes.  After 30 minutes the device is clamped and another attempt may be made in 30 minutes.  If this is unsuccessful then a second instillation is done.

6. If the occlusion is caused by a precipitate then other agents can be used to alter the pH.

Air Embolism

Air may enter the externalized line if it becomes disconnected while unclamped.  With inspiration, the thoracic pressure decreases compared to atmospheric pressure.  Air travels into the line from an area of high to low pressure, thus causing an air embolism.  Prevention is key to avoid this life-threatening complication.

Prevention:

7. Never leave the needle or IV tubing open to air

8. In the case of accidental disconnection or severing of the tubing, immediately clamp the tubing or remove needle

9. Use a primed access needle attached to a short capped and clamped extension set when externalizing the port

10. Clamp the capped extension tubing when changing the administration set, collecting blood or flushing

11. Use luer-lock devices and tape all connections to prevent accidental disconnection

12. Rotate the extension tubing clamp site to minimize the risk of severing the tubing

Intervention:

13. If air enters the system, clamp the extension tubing or attach a 10cc syringe to the open needle and aspirate any air.  Put the patient left lateral Trendelenburg to trap air in the right ventricle

Migration of the Line

Since the subclavian is a low-pressure vein, the catheter may migrate into other closely associated veins or the right atrium.  Catheter migration can cause life-threatening complications such as perforation of the pleura, heart or great vessels, infiltration, myocardial irritation, pneumothorax, or hemothorax.

Assessment:

14. Assess the patient for migration of the catheter to the internal jugular vein by monitoring for ear or neck pain on the side of placement and by asking the patient if they hear swishing or gurgling sounds

15. Assess for migration of the catheter to the right atrium by assessing for palpitations and/or cardiac arrhythmias

16. Assess for backflow of blood into the catheter unrelated to increased intrathoracic pressure.  This may be due to the migration of the catheter into the right atrium

Intervention:

17. If you suspect the line is displaced, order a chest x-ray

18. Confirm that a placement x-ray has been performed prior to initial use

Port Dislodgement

Dislodgement of the port within the subcutaneous pocket may occur due to trauma or patient manipulation.

Assessment:

19. Do not access an established port if there is swelling, if it moves freely, or if it is difficult to access

20. Discontinue all infusions if the port has been dislodged

21. Perform a CXR to confirm placement if you suspect the port has become dislodged

Intervention:

22. Use only a non-coring needle for cannulation.  This will allow the septum to reseal when the needle is withdrawn

23. Once the septum is punctured, DO NOT rock or tilt the needle.  This may damage the septum or cause fluid to leak into the subcutaneous tissue

24. When the port is accessed, secure the needle and extension device with a dressing

Septum Damage

Damage to the septum can occur with incorrect needle insertion that may result in further surgery to replace the port.

Prevention:

25. Use only a non-coring needle for cannulation. This will allow the septum to reseal when the needle is withdrawn

26. Once the septum is punctured, DO NOT ROCK OR TILT the needle. This may damage the septum or cause fluid to leak into the subcutaneous tissue

27. When the port is accessed, secure the needle and extension device with a dressing.
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1. When accessing the port use only a non-coring needle. These needles have a deflected point and side opening which prevents septum coring

2. When accessing the port ensure that the needle is inserted through the septum to the bottom of the port. This avoids injection into the subcutaneous tissue

3. Once the septum is punctured, DO NOT rock or tilt the needle as this may damage the septum or cause fluid to leak into the subcutaneous tissue

4. Ensure patency is confirmed prior to commencing any infusions

5. When checking patency, discard any aspirated blood because reinsertion potentiates clot formation

6. Use positive pressure to “lock-up” the system. This technique is absolutely essential in maintaining catheter patency because it prevents reflux of blood into the tip of the catheter where it could form a clot

7. When accessing the Port-A-Cath, use only a non-coring needle with an attached clamped and capped extension set, which has all been primed. This will reduce the risk of air embolism and facilitate easier manipulation of the port.

8. When administering fluid into the Port-A-Cath, do not use a syringe smaller than 10mL. The smaller the syringe the greater the pressure generated. Pressures greater than 40 PSI may cause catheter rupture and possible embolization

SELF-ASSESSMENT QUESTIONS
Question 1

Which of the following is NOT an indication for insertion of a Port-A-Cath?

a. Long term chemotherapy

b. Frequent transfusions

c. Emergency venous access in the ED

d. Long term antibiotic therapy

Question 2

Which of the following statements is FALSE?

a. Implanted ports are inserted surgically

b. The catheter tip is introduced in the vein and advanced to the right atrium or SVC

c. The catheter is tunneled from the insertion site to the subcutaneous pocket where it is attached to the port

d. Port-A-Caths only have single lumens

Question 3

The Port-A-Cath should only be attached to syringes with a volume less than 10mL.

True      False   

Question 4

Which of the following is FALSE?

a. Flushing the Port-A-Cath with heparin solution may be done up to 3 times in a 24 hour period

b. The access needle and extension tubing should be primed with normal saline and capped before accessing the port

c. Always assess for patency before initiating an infusion

d. Post-insertion, manipulation of the port should be minimized in the first week

Question 5

Occlusion of the catheter, a potential complication of a Port-A-Cath, can be due to:

a. fibrin sheath formation

b. medication precipitate

c. external compression

d. catheter thrombosis

e. all of the above
Credits
Congratulations!

You have now completed the Port-A-Cath learning module!
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