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Introduction

A commonly used IV access option is the peripheral IV central catheter or PICC line, which shares features of both central and peripheral venous access. PICC lines are suitable for long-term vascular access for blood sampling, chemotherapy administration, and infusion of hyperosmolar solutions such as those used for total parenteral nutrition. A PICC line is composed of a thin tube of biocompatible material and an attachment hub that is inserted percutaneously into peripheral veins and advanced into a large central vein.

Objectives

By the end of this teaching module, the student should be able to:

• List the indications for a PICC

• List the contraindications for a PICC

• Describe the technique for flushing

• Describe the technique for removal

• Describe strategies for dealing with difficult line removals

• List and describe the potential complications of PICCs

Indications

•    Medium term intravenous therapy:

    o    Prolonged antibiotic therapy

    o    Prolonged IV fluids

    o    Chemotherapy

    o    TPN (total parenteral nutrition)

•    Delivery of medications that are irritating to the peripheral vessels

Contraindications

•    With the risk of extravasation of irritating or tissue-injuring solutions (colchicine, phenytoin, vasoconstrictors, and others) or suboptimal volume flow, peripheral IVs should not be placed in extremities with:

        o    Massive edema

        o    Burns

        o    Sclerosis

        o    Phlebitis

        o    Thrombosis

•    Extremities ipsilateral to radical mastectomy or dialysis grafts should be avoided but may be used in urgent conditions when no other peripheral IV access sites exist

•    Veins that drain from area of neck trauma or into an affected traumatic extremity or the side of a chest or abdominal trauma

•    Sites of cellulitis (bacteremia)

•    Extremities with shunts or fistulas (shunt infections or thrombosis)

•    IV access in feet or ankles is suboptimal for long-term use but may suffice in emergencies

Material

PICCs are made of two substances, either polyurethane or silicone, and are radiopaque measuring 50 to 60 cm in length with an outside diameter of 2 to 7 French (FR). The catheter may have a single- or double-lumen and can be open- or close-ended or valved. The particular device selected should be therapy specific, based on the number of lumens necessary for treatment, recognizing that the potential for infection increases with lumen number. The most common type of PICC line currently used is the 5-FR, double-lumen, closed-ended catheter.
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Anatomy

PICC lines are most frequently placed in the superficial veins proximal to the antecubital fossa (usually in the basilic or the cephalic veins). However, they may also be placed translumbar or transhepatically when the SVC is thrombosed or occluded.

[image: image2..pict]An interventional radiologist will perform the insertion of a PICC line. To confirm correct placement in the SVC and rule out a pneumothorax, a chest X-ray is taken. It is important that post insertion, all patients be monitored for signs and symptoms of local and systemic infection. Additionally, the site should be continually inspected for bleeding, drainage, hematoma, or seroma.

[image: image3..pict]PICC line (red) inserted through the basilic vein and advanced to the SVC.

Flushing the PICC Line

In order to ensure patency and avoid catheter occlusion, the PICC line should be flushed before and after infusion with any substance (e.g. antibiotics, medications, etc) or when any blood sample is taken. Flushing is done with normal saline, heparin, or hepaline and both the volume and method vary according to patient size and procedure.

[image: image4..pict]
Note: Never connect a syringe with a volume less than 10mL to an adult central line catheter. The pressure is too high when injecting or withdrawing and might damage the catheter.

PICC Line Removal

PICC lines may require routine or emergent removal (e.g. in the case of infection).  The following sections describe the equipment  and technique for a safe PICC removal.
Equipment

•Sterile gloves

• Sterile dressing tray

• Sterile scissors

• Chlorhexidine solution (2% aqueous)

• Occlusive dressing

• Mask (if patient immunocompromised)

Steps

1. Review patient’s coagulation status and ensure within normal range

2. Ensure all lines are clamped/locked

3. Position patient supine. Turn the patient’s face away from the site as appropriate

4. Remove dressing. Do not exert tension on the catheter

5. Assess the site for drainage, swelling, and inflammation

6. Prepare the dressing tray and don gloves

7. Cleanse area with Chlorhexidine 2% aqueous. Allow at least 30 seconds of contact time (to dry)

8. Being careful not to cut the line, use sterile scissors to remove any sutures

9. Apply sterile gauze with gentle pressure over the insertion site.

10. Grasp the catheter by the hub and slowly withdraw the catheter while having the patient perform a Valsalva Manoeuvre or exhale slowly

11. If resistance is noted while withdrawing the line stop, reassess, reposition and seek assistance as required

12. Exert direct pressure on the site with gauze until bleeding has stopped completely. For central lines, this will usually be a minimum of 5 minutes.

13. Once the bleeding has ceased, cover the exit site with sterile gauze and an occlusive dressing

14. Inspect the line for abnormalities, evidence of infection, and length. Note: If the catheter is ragged or damaged, notify IVR immediately. Retain the catheter and measure its length.

15. Discard in biohazardous waste if not being sent for culture. If ordered, send the tip of the catheter to the Microbiology Laboratory for culture and sensitivity:

· Use sterile scissors to cut off at least 3cm of the tip

· Place the tip in a sterile container and seal

· Send the specimen immediately to the Microbiology 

Laboratory

· 2 sets of blood cultures are required (as ordered) when tips are sent for culture and sensitivity:

· Peripheral site: 1 aerobic + 1 anaerobic tube

· Line: 1 aerobic tube for each lumen

Strategies for Difficult Line Removals

Persistent Resistance During Withdrawal

· Reposition the patient or affected limb

With some PICCs, resistance may be related to vasospasm.  Continuous heat promotes vasodilation, which will make the removal easier

· Replace dressing and tape catheter

· Apply continuous heat to the venous pathway from insertion site up to axilla for 10 minutes

· Other tips include applying a warm compress to the patient’s hand or giving them a warm beverage

· Reattempt removal

· If still met with resistance, apply a dressing to the site and reattempt in 12-24 hours

Catheter Breaks During Withdrawal

· If the catheter breaks during removal but is still long enough to be pulled, clamp the catheter and continue removal

· If the catheter breaks in the patient’s vein: immobilize the arm and keep the patient still. Place the patient in Trendelenburg position and contact IVR immediately

Potential Complications

As PICC lines are becoming increasingly more common, healthcare professionals should be aware of the common signs and symptoms of potential complications as well as short and long-term management options.

Phlebitis

Phlebitis is a common complication after IV cannulation and administration of medication, especially vancomycin, potassium, and any hyperosmolar solution or cytotoxic agents. It is described as the presence of a palpable cord accompanied by warmth, erythema, tenderness, and induration. Phlebitis will usually manifest as discomfort for the patient and necessitates removal of the catheter and replacement in another extremity

Infection

Infection may occur at the exit site, inside the catheter or along the track through which it is tunneled. The main causes include contamination of the hub or injection site cap, contamination from percutaneous entry, or systemic sepsis. Peripheral IV catheters are most often associated with Staphylococci epidermidis, Stephylococcus aureus, and candida infections. Infectious complications can be significantly reduced by hand washing, wearing gloves, site preparation with iodine, and monitoring site for signs of infection. If local signs of infection are present, the PICC must be removed.

Air Embolism

Air may enter the catheter if it becomes disconnected while unclamped. During inspiration, intra-thoracic pressure decreases relative to atmospheric pressure, thus facilitating travel of an air embolus from high pressure (atmosphere) to low pressure (intra-thoracic).  Prevention is key!

1. Ensure an injection cap is attached to each lumen of the central venous catheter

2. Ensure all connections are securely luer-locked

3. Clamp the catheter when opening the system

4. Ensure that any air within the injection site cap/catheter has been withdrawn prior to injecting any fluid

5. Never use scissors to remove the dressing

6. If the line becomes disconnected, clamp proximal to the damage. Attach a 10mL syringe to remove air that may have entered the catheter

7. The catheter may be repaired with a special kit specific for type and size of the long-term central venous catheter, which can be obtained from the OR.

8. In case of an air embolus:

· Turn the patient to left lateral Trendelenburg position

· Administer oxygen

Pneumothorax

As the subclavian vein lies in close proximity to the lung, during insertion the catheter may inadvertently be threaded through both the visceral and parietal pleura and into the lung, resulting in a pneumothorax. In this case, the patient may display signs or complain of: shortness of breath, decreased breath sounds on affected side, tracheal deviation away from affected side, tachycardia, and hypotension. Alternatively, the patient may appear unaffected, which is why a chest x-ray is always required post-insertion of a PICC line. In the case of a pneumothorax, administer oxygen and insert a chest tube as indicated.

Occlusion

Occlusion of the line may occur for a variety of reasons: catheter thrombosis, medication precipitate, fibrin sheath formation, catheter tip resting against the wall of the vein, and failure to use positive pressure. To prevent occlusion, always assess catheter patency prior to administering any medication or fluid, flush the catheter a minimum of once weekly and following each use, and use the positive pressure technique when heparinizing the catheter to prevent reflux of blood into the catheter tip.

If occlusion does occur:

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

2. Attach a 10mL syringe with 3mL NaCl 0.9% to the catheter. Attempt to withdraw a possible clot by pulling and then releasing on the plunger. Never inject any solution into the catheter when patency is not clearly established. Continue with the previous interventions

3. Fluoroscopy may be performed to determine the presence of a fibrin sheath or a thrombus

Fibrin or clots may be dissolved using Urokinase (5000 IU/mL) instillation into the catheter.  This procedure is typically performed by IVR.

SELF-ASSESSMENT QUESTIONS

Question 1

PICC lines are suitable for which of the following?

a. Long term vascular access for blood sampling

b. Chemotherapy

c. Long term antibiotic administration

d. TPN

e. All of the above

Question 2

All of the following are contraindications to PICC line insertion in a limb EXCEPT:

a. Phlebitis

b. Trauma

c. Tattoo

d. Ipsilateral radical mastectomy

e. Thrombosis

Question 3

The risk of infection increases with increasing catheter lumen number

True      False   

Question 4

When flushing an adult PICC line, the minimum volume of the syringe must be:

a. 1mL

b. 3mL

c. 10mL

d. 30mL

Question 5

When blood sampling from an adult with a central line, a waste volume of ____ must be drawn pre-sample, with a _____ post-sample flush.

a. 5mL, 10mL

b. 10mL, 20mL

c. 10mL, 10mL

d. 20mL, 10mL

Question 6

When removing the catheter

a. Quickly remove with a strong, firm pull

b. Slowly withdraw while the patient slowly inhales

c. Apply very strong manual pressure over the removal site

d. Slowly withdraw while the patient performs the Valsalva manoeuvre

Question 7

Following removal of a central venous catheter or sheath, apply manual pressure directly over the site for a minimum of:

a. 1 minute

b. 3 minutes or less

c. 5 minutes

d. 15 minutes

Question 8

Observe the removed catheter for all EXCEPT:

a. Patency

b. Rough edges

c. Contamination

d. Length

Question 9

If the catheter appears infected, do all of the following EXCEPT:

a. Swab discharge and send for culture and sensitivity

b. Send catheter tip for culture and sensitivity

c. Notify IVR

d. Leave the site open to air to assist drainage

Question 10

To prevent air emboli when removing the catheter:

a. Place the patient in a prone position prior to removal

b. Have the patient inhale through the mouth during removal

c. Cover the site with an occlusive dressing following removal

d. Administer oxygen prior to removal
Credits

Congratulations!

You have now completed the PICC module.
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