1
6

CENTRAL LINE STUDY GUIDE

MANAGING CENTRAL LINES

LAB ACTIVITIES/REQUIRED SKILLS

1. Demo sterile central line dressing change

2. Verbalize understanding of central line therapy and maintenance – this includes central venous anatomy and physiology, site assessment, central line dressing and cap changes using aseptic technique, central line fluid/medication administration and flushing, blood draws via central lines, recognizing complications of central line therapy and recording observations.  

Be sure to look at all the illustrations and photos throughout the readings:

Harkreader text:

· Site Care – Central – pp. 655-656

· Examples of equipment used in IV therapy – Figure 26-10; p. 652-653

· IV sites – B, Central sites – Figure 26-11 p. 655

· Managing Complications of Intravenous Therapy – Table 26-9; p. 656

· Placement of a tunneled central venous catheter/implanted port – Figure 26-12 p. 657

· Changing the Dressing on a Central Line – Procedure 26-5; p. 667-658

Ignatavicius text:
· Midlines Catheters up to Infusion Systems – pp. 249-252

· Alternative Sites for Infusion – pp. 267-270

Wong text:

· Central Venous Access Devices – p. 1398-1399
· Comparison of long-term central venous access devices – Table 45-4; p. 1400
· Venous access devices (VADs) – Figure 45-19; p. 1401
Prior to coming to the laboratory:

View Videos on Mosby Nursing Skills CD’s:  
Advanced Skills CD:  Vascular Access:  All topics

View video:

       Nursing Care of Central Venous Catheters – will be shown in class

MANAGING CENTRAL LINES 

     *Remember:  A central line is when the catheter tip is placed into the superior vena 

       cava.  This is designed for long-term therapy.

1.  CENTRAL LINE PLACEMENT  

     Central lines, with the exception of PICCs, are usually placed by physicians or    

     physician assistants. A temporary central line is usually placed at the bedside with 

     the patient awake and alert.  This is a sterile procedure with staff wearing gowns, 

     masks, and gloves.  (Sometimes a mask is placed on the patient also.)  When 

     accessing the subclavian or jugular vein, the physician will place patient in a 

    Trendelenburg (head down) position with a rolled towel or sheet under the shoulder 

    of the proposed side.  This position tends to distend the veins and decreases the risk 

    for pneumothorax.  Permanent lines are usually placed in surgery under general 

    anesthesia.  In order to confirm placement a chest X-ray is always done prior to 

    using the central line.

2.     CENTRAL LINE REMOVAL

Temporary central lines placed at the bedside are removed at the bedside usually by a registered nurse.  After washing hands and doning clean gloves, the dressing is carefully removed.  A sterile dressing tray is opened and sterile gloves applied.  The site needs to be cleaned aseptically and the sutures clipped (if sutures are in place).  The patient is usually in a supine position – flat.  Have the patient to perform the Valsalva’s technique (forceful attempt at expiration with mouth and nostrils closed – bearing down after a deep inspiration) to prevent air embolism while gently removing the catheter.  Apply a sterile dressing to the site then label the dressing with the time and date of removal.  The patient should remain flat for a short period after the removal of the line.  Monitor the patient frequently for signs of complications including bleeding at the site.  Monitor vital signs according to employing agency’s protocols.  Usually the site is sealed within 72 hours and the dressing may be changed or removed, the risk of an air embolism has past by this time.  Remember to document the removal and the patient’s response in the chart.  Sometimes the physician orders for a culture to be done on the tip of the central line catheter – when doing this remember to clip the tip of the catheter with sterile scissors and allow the tip to drop into a sterile container.  Label the container and send to the lab.  Document that a culture was ordered and sent.   

2.  CENTRAL LINE DRESSING CHANGES

a. Every 72 hours if transparent dressing – Every 48 hours if gauze dressing

     *May need to be changed more frequently if dressing becomes unocclusive

       Remember all dressing must be occlusive on all lines – central and peripheral

b. Wash hands.  Wear a disposable surgical mask.  Remove old dressing with clean gloved hands and discard appropriately.  Change dressing using aseptic technique.  Place on sterile gloves, cleanse skin per protocol (most institutions are using ChloraPrep to clean the site, however some institutions may continue to use alcohol and betadine.  If using alcohol and betadine - alcohol first, allow to dry, then betadine – if not allergic to betadine - and allow to dry completely – if allergic to betadine clean with alcohol only) remembering to work in a circular motion from center to outer areas.  If using ChloraPrep to cleanse the site, remember to rub back and forth using friction to clean the area working from the center to the outer area.  Inspect site while cleaning to observe for erythema, edema, or drainage.  Notify physician if any of the mentioned is present.  Place sterile gauze dressing or transparent dressing over insertion site.  Label the dressing with date, time and your initials.  *Always remember to wash your hands before and after dressing changes.  NEVER USE SCISSORS WHEN CHANGING  DRESSING!    

c. Some institutions are placing a Bio-patch around the insertion site of the central line.  The Bio-patch is a small circular pad that has been impregnated with antimicrobial   agents to help provide extra protection from infections.                        

d. Document dressing change, site condition and patient’s response according to                        

      employing agency’s policies and procedures.

*NOTE:  If a central line becomes disconnected – CLAMP THE CATHETER!

*Catheter injection cap changes depends on frequency of access – usually every 3 to 7 days.

3.  TYPES OF CENTRAL LINES / FLUSHING PROCEDURE

*Remember to follow policies and procedures for employing agency

1. Triple lumen catheter – Temporary catheter placed in at bedside into either subclavian or jugular and tip threaded into the superior vena cava - Flush with each 5mL NS followed by 1-2mL of 100 units of heparin each port (if not in use) every 8 to 12 hours depending on employing agency’s policy

Three ports:  White – proximal (longest) – 18 gauge lumen

                      Blue – middle (median) – 18 gauge lumen

                      Brown – distal (shortest) – 16 gauge lumen

2. Subclavian lines – single lumen catheter – Temporary catheter placed in at bedside into either subclavian or jugular and tip threaded into the superior vena cava – Flush with 5mL NS followed by 1-2mL of 100 units heparin every 8 hours (if not is use) depending on employing agency’s policy

3. Hickman catheter – Long-term (several months to years) catheter placed surgically under general anesthesia into subclavian and catheter tip threaded into superior vena cava, remaining catheter is tunneled underneath skin in chest wall with exit site just below nipple area – Aspirate exiting heparin - Flush with 10mL NS followed by 2- 2.5mL of 100 units heparin once a day (if not in use) – Single or dual lines 

4. Implantable ports – Ports placed surgically under general anesthesia for central placement and local anesthesia for peripheral placement – If central, catheter is placed into subclavian and tip threaded into superior vena cava, remaining catheter is tunneled underneath skin in chest wall and port is placed under skin in chest wall, usually above nipple area – If peripheral, catheter is placed into either cephalic or basilic vein and threaded into the subclavian with tip placement in the superior vena cava, remaining catheter is tunneled underneath the skin in either the forearm or upper arm and port placed under the skin in either of those areas – Ports are attached to catheters and sutured into place – Skin in then sutured over port – Once the incision site has healed the skin becomes the natural barrier against infection – These ports are accessed using aseptic technique with huber needles (non-coring needles) - single or dual ports.  Central implantable ports are flushed once a month (if not in use) with 10mL NS followed by 3-10mL (usually 5mL) of 100 units of heparin.  Peripheral implantable ports (P.A.S. ports) are flushed once a month (if not in use) with 2mL NS followed by 1mL of 100 units of heparin.                                             These ports stay in place for years without complications       

5. Peripheral inserted central lines (PICC) – Temporary long-term catheter placed  percutaneously through cephalic or basilic vein by specially trained registered nurses - Catheter is threaded with a stylet or guide wire via the subclavian into the superior vena cava (tip placement) - placement must be confirmed by X-ray before use – Flushed with 2mL NS followed by 1mL of 100 units of heparin every 8 to 12 hours if not  in use – single or dual lines – these lines are used for several weeks to months (not to exceed one year)

6. Groshong catheter – Special catheter made of silicone rubber and has valve at its tip that prevents blood backflow and clotting – Flush briskly with 5mL normal saline

*Remember to use 10mL syringe when flushing any central line catheter.  NEVER USE A 3mL SYRINGE!  Also the amount and concentration of heparin utilized as well as the frequency of flushing these lines depends on each institution’s policies and procedures.  The amount of heparinized solution used is usually equal to the filling volume of the catheter.  Also remember that these lines should be flushed and heparinized after an infusion.  When flushing central lines you must use a positive pressure technique to prevent reflux of blood back into the catheter.  Positive pressure is created by closing the clamp while flushing with the final mL of solution and keeping your finger on the plunger of the syringe until the clamp is securely closed.  If you notice blood backing up into the line then positive pressure was not maintained.  Blood not only harbors microorganisms but also can form a clot in the line preventing its further use.  If a central line becomes clotted, the physician might order fibrinolytic therapy.  Urokinase (Abbokinase) is the most recognized fibrinolytic, however there is an ongoing nationwide shortage due to the FDA blocked shipment of urokinase in December 1998.  Streptokinase has too many risk factors and side effects if used for catheter clearance.  Alteplase (Activase), also known as t-PA, is now being utilized to declot catheters.  It is available for central line use as Cathflo Activase (Alteplase).  This is available from Genentech, Inc.  Clinical trials have shown t-PA’s efficacy and safety in clearing central venous catheters.  All fibrinolytic drugs are expensive and should only be utilized when other measures have been done to re-establish proper flow of fluids (opening the closed clamp, repositioning the patient, flushing the catheter with normal saline to re-establish adequate fluid flow, having client to raise his/her arm above their head on the side of the central catheter).  Trouble shooting central venous lines should be left to nurses with experience and extensive knowledge in IV therapy or physicians.  Cathflo Activase (Alteplase) is given by registered nurses (RNs) only!  This is used usually in long term or permanent lines (not temporary lines).     

FOR YOUR INFORMATION: Some physicians are placing an antimicrobial cuff (Vitacuff) on the central lines that are being inserted.  The cuff has two layers: an inner layer of silicone elastomer that secures the cuff to the catheter and an outer layer of biodegradable bovine collagen that contains silver ions.  These ions are released slowly and provide antimicrobial activity for 4 to 6 weeks.  This cuff can be placed on single and multiple lumen catheters and also comes preattached top some long-term catheters.  This cuff’s purpose is to act as a barrier to microorganisms that may occur along the subcutaneous catheter tract.  When the catheter is inserted, this cuff is placed subcutaneously. 

4.  OTHER INTRAVENOUS LINES

a. Midline catheters – Placed by specially trained registered nurses into the cephalic or basilic vein into mid to proximal portion of upper arm – dwell time is usually 2-4 weeks - dressing and cap changes same as central line – flushed with 5-10mL NS followed by 2-3mL 100 units of heparin every 12 hours or according to employing institution’s policies.

b. Midclavicular catheters – Placed by specially trained registered nurses into the cephalic or basilic vein into proximal axillary or subclavian vein (neither “midline” nor “PICC” somewhere in between – dwell time 2-3 months – dressing and cap changes same as central line – flushed with 5-10mL NS followed by 2-3mL 100 units of heparin every 12 hours or according to employing institution’s policies.  

c. Arterial lines – Utilized in critical care units to monitor patient’s blood pressure – inserted usually by physician and sutured in place – assess site for signs of infection – maintain sterile dressing.  

d. Swan-Ganz catheters – Utilized in critical care units – is a hemodynamic monitoring catheter – the lumens of the catheter are for attaching data-monitoring devices to determine cardiac output, core temperature, and hemodynamic analysis.

e. Hemodialysis catheters – Two types – temporary and permanent – dressing same as central line – existing heparin is ALWAYS aspirated first – flushed with 1.3mL (for temporary line) and 1.5mL (permanent line) of 5000 units heparin once a day if patient does not receive dialysis – USUALLY ONLY DIAPYSIS NURSES FLUSH THESE CATHETERS!

5. OTHER TYPES OF CATHETERS

a. Arteriovenous (AV) fistulas – Usually placed in the forearm - this is the process of connecting an artery to a vein – the site is cannulated and utilized during dialysis

b. Implanted ports for dialysis – a totally implanted dialysis access system became available in 2000 for dialysis clients – this consists of two titanium and stainless valves with two 12Fr. cannulae attached – these ports do not have a silicone septum or reservoir – a special needle is used to access the device and should only be done by a dialysis nurse trained in the use of these ports
c. Epidural catheters – Physician places these catheters and administration of medications via these catheters should be upon physicians’ order – continuous epidural infusions must be delivered via special electronic infusion device – These catheters are placed into the epidural space – Medications are administered via these catheters that allow for effective pain management – patients should be monitored closely - Narcan should be available. 

d. Intraosseous therapy – into the bone – this is a safe alternative to administer fluids and medications usually an emergency measure during resuscitation.  Has been utilized effectively for both children and adults.  Recently has regained its popularity with the adult populations having been used predominantly in the pediatric population for years.  Used only when an conventional IV can not be obtained – special large bore intraosseous needle inserted into bone marrow of distal tibia, proximal tibia, and distal femur – this is short term only!   

6.   COMPLICATIONS RELATED TO CENTRAL LINE THERAPY

     *Review IV complications.  The same types of complications can occur with central 

        line therapy.  The central line site must be monitored according to the agency’s 

        protocol.  Observe the site for erythema (redness), edema, drainage, and tenderness   

        at least every 4 hours.  Also, make sure the dressing remains occlusive on all sides.  

Also refer to Ignatavicius text pages 263-265:

Table 17-4    Insertion-Related Complications of Central Venous Catheter

Table 17-5    Complications During the Dwell of Central Venous Catheters

