Central venous access devices
Purpose/Goals
The purpose of this module is to provide comprehensive information about central venous access devices including patient-care principles, site care, and guidelines for obtaining blood specimens from these devices.
Target audience
The target audience for this module is practical, registered, and graduate nursing students and licensed nurses.
Learning objectives
At the completion of this module, you will be able to: 
· Identify indications for the use of central venous access devices.
· Describe the various types of central venous access devices, including placement, dressings, and general principles.
· Demonstrate the procedure for obtaining a blood specimen from various types of central vascular access devices.
· Demonstrate initiation of infusion therapy through various types of central vascular access devices.
· Explain the potential complications associated with central vascular access devices.
· Identify nursing interventions aimed at preventing and treating complications of central vascular access devices.
· Plan care for a patient who has a central vascular access device. 
Terminology/Enunciator

antecubital fossa
(an-tih-kyoo-bih-tuhl fos-uh)
area on the anterior surface of the arm situated in front of the cubitus, or elbow; anterior area where the arm bends when flexing at the elbow
asepsis
(ae-sep-sis)
methods used to assure that an environment is as pathogen-free as possible
basilic vein
(bih-sil-ik vane)
large superficial vein that arises from the ulnar side of the hand, passes up the forearm, and joins with the brachial veins to form the axillary vein
brachial veins
(bray-kee-uhl vanes)
veins following the course of the brachial artery and joining with the basilic vein to form the axillary vein
catheter
(cath-ih-tur)
a flexible tube passed into the body to remove or instill fluids or to keep a passageway open
catheter pinch-off
(cath-ih-tur pinch-off)
rare complication of tunneled central venous catheters that occurs when the catheter is compressed between the first rib and the clavicle, causing an intermittent mechanical occlusion
central vascular access device
(sen-truhl vas-kyoo-luhr ak-sess dih-vice)
umbrella term that includes a variety of catheters, cannulas, and infusion ports that allow intermittent or continuous central access to a blood vessel; a device usually inserted into the subclavian or jugular vein with the distal tip resting in the superior vena cava just above the right atrium and used for long-term intravenous therapy or parenteral nutrition
cephalic vein
(sef-fal-ik vane)
superficial vein that arises from the radial side of the hand and winds anteriorly to pass along the anterior border of the brachioradialis muscle, ascends along the lateral border of the biceps muscle and the pectoral border of the deltoid muscle, and finally opens into the axillary vein
chlorhexidine gluconate
(klor-hex-uh-dine glue-kon-nate)
antibacterial compound with substantial residual activity that is used as a liquid antiseptic and disinfectant; trade name ChloraPrep®
colloid solution
(kah-loyd suh-loo-shun)
plasma expander; protein-containing fluid infused intravenously to help restore circulating blood volume
distal
(dis-tihl)
farthest from the origin of a part
dysrhythmia
(dis-rith-mee-uh)
abnormal heart rhythm
embolus
(em-bow-lihs)
blood clot or bolus of air developed in or introduced into a blood vessel that moves from its place of origin and is capable of obstructing blood flow
extravasation
(ek-strah-vih-say-shin)
seepage or introduction of fluid, such as intravenous fluid, into the tissues surrounding a blood vessel; sometimes used interchangeably with infiltration but more accurately describes catheter dislodgement with medication infusing into the tissues and causing actual or potential tissue damage
fibrinolytic agent
(fie-brin-oh-lit-ik aye-gent)
agent that dissolves fibrin, a protein that is essential for blood clotting, for the purpose of eliminating thrombi (blood clots); also called thrombolytic drugs
gauge
(gayj)
standard of measurement used to quantify a lumen’s size, with lower numbers reflecting larger catheters and vice versa
heparin
(hep-er-rin)
parenteral anticoagulant
Huber needle
(hew-bir nee-dihl)
noncoring device used to access an implanted port
implanted port
(im-plan-tid port)
catheter whose end is attached to a small chamber placed in a subcutaneous pocket (instead of exiting from the skin), either on the anterior chest wall or on the forearm
implanted vascular access device
(im-plan-tid vas-kyoo-luhr ak-sess dih-vice)
any of a number of types of access devices that are surgically affixed underneath the skin
incompatibility
(in-kum-pah-tih-bih-lih-tee)
lack of harmonious coexistence; used to refer to two or more medications or solutions that cannot be given simultaneously or mixed without changing the effects of each other or causing any new responses not seen with any of the drugs or solutions administered alone
infusion
(in-fyoo-jhin)
slow, intentional introduction of fluid into a vein
irrigate
(ear-ih-gate)
wash out with fluid
isopropyl alcohol
(ice-oh-pro-pil al-coe-hall)
transparent, volatile, colorless liquid used as a solvent and disinfectant and applied topically as an antiseptic
jugular vein
(jug-you-lur vane)
large vein that returns blood to the heart from the head and neck, with two on each side of the neck (and external and an internal jugular vein)
lumen
(loo-min)
cavity or bore of a tubular organ or part
medial
(mee-dee-uhl)
pertaining to or situated toward the midline
needleless
(nee-dihl-less)
referring to a device or system that can inject fluid without the use of a needle
negative pressure
(nay-gih-tiv preh-shur)
pressure (force) less than that of the atmosphere
nonthrombotic occlusion
(non-throm-bot-ik uh-clue-shun)
obstruction of a blood vessel by a means other than a blood clot
occlusion
(uh-clue-shun)
obstruction that impedes flow, such as a blood clot in a vein
patency
(pay-ten-see or pat-en-see)
state of being open or unobstructed
percutaneous
(pur-kyoo-tay-nee-uhs)
performed through the skin
peripheral intravenous line
(puh-rih-fih-rul in-truh-vee-nuss line)
system that allows fluids and medications to be delivered through a catheter inserted in a peripheral vein; colloquially called a peripheral IV
peripherally inserted central catheter (PICC)
(puh-rih-fih-ruh-lee in-ser-ted sen-truhl kah-thi-tur [pik])
catheter used for long-term intravenous access and inserted in the basilic or cephalic vein just above or below the antecubital space with the tip of the catheter resting in the superior vena cava
phlebitis
(fleh-bye-tiss)
inflammation of a vein
pinch-off syndrome
(pinch-off sin-drome)
rare complication of tunneled central venous catheters that occurs when the catheter is compressed between the first rib and the clavicle, causing an intermittent mechanical occlusion
pneumothorax
(new-mow-thaw-raks)
accumulation of air or gas in the pleural space
positive pressure injection cap
(pos-ih-tiv preh-shur in-jek-shun cap)
cap attached to the end of a catheter that exerts positive pressure into the line after flushing and removing the syringe, thus preventing backflow of blood into the catheter and reducing the risk of occlusion
pounds per square inch (psi)
(pownds per skware inch)
pressure a gas or liquid exerts on the walls of its container, measured in units of one pound of force or pressure applied to one square inch
povidone-iodine
(poe-vid-own eye-oh-dine)
topical anti-infective agent produced by reacting iodine with the polymer povidone to release iodine; trade name Betadine
precipitate
(pre-sip-ih-tate)
deposit separated from a suspension or a solution and either falling to the bottom or floating on top
proximal
(prock-sih-muhl)
nearest to the original of a part
reflux
(ree-fluks)
backward or return flow
reservoir
(rez-er-vwar)
portion of a central implanted device that provides a chamber implanted in a subcutaneous pocket with a catheter attached to the chamber and inserted into a central vein
right atrium
(rite aye-tree-um)
upper chamber of the right side of the heart, which collects blood from the upper and lower venae cavae and transmits it to the right ventricle
SASH – saline, administer, saline, heparin
(sash – say-leen, ad-min-is-ter, say-leen, hep-er-rin)
technique for administering a medication intravenously, involving first flushing with normal saline solution, injecting the medication, flushing with normal saline, then flushing with heparin solution
sepsis
(sep-sis)
presence in blood or other tissues of pathogens or their toxins
subclavian vein
(sub-clay-vee-in vane)
vein that continues the axillary vein as the main venous stem of the upper limb, follows the subclavian artery, and joins with the internal jugular vein to form the brachiocephalic vein
subcutaneous tissue
(sub-kue-tay-nee-us tish-oo)
layer of loose connective tissue directly under the skin
subcutaneous tunnel
(sub-kue-tay-nee-us tun-el)
trench created surgically under the skin for an implanted central catheter
superior vena cava
(soo-peer-ree-ur vane-ah cav-ah)
one of the two veins bringing deoxygenated blood from the upper body to the right atrium of the heart
tachycardia
(tack-ih-car-dee-uh)
abnormally fast pulse rate, usually above 100 beats per minutes in an adult
thrombolytic agent
(throm-bow-lit-ik aye-gent)
agent that dissolves blood clots, for example, alteplase (Activase)
thrombotic occlusion
(throm-bot-ik uh-clue-shun)
deposits of fibrin and blood components, or clots, within and around the central line that interfere with flow
thrombus
(throm-buss)
stationary blood clot within a blood vessel
total parenteral nutrition (TPN)
(toe-tul puh-ren-tuh-rul new-trih-shun [tee pee en])
nutritionally adequate hypertonic solution containing glucose, electrolytes, and other nutrients delivered through an intravenous catheter
transparent dressing
(tranz-pare-ent dreh-sing)
protective covering often used over intravenous insertion sites to allow easy visualization of the site for signs of inflammation
Trendelenburg position
(tren-del-in-berg poe-zih-shun)
placement of a patient with the entire bed frame tilted with the head of the bed lowered
tunneling technique
(tun-el-ing tek-neek)
creation of a trench surgically under the skin for an implanted central catheter
turbulent flushing
(tur-byue-lent flush-ing)
intermittent push-stop-push technique of quickly injecting a small amount of flush solution, pausing, then injecting again and repeating until all the flush solution has been injected
Valsalva maneuver
(val-sal-vah min-oo-ver)
forceful exhalation against a closed glottis, which increases intrathoracic pressure and thus interferes with the return of venous blood to the heart; performed with central line insertion to create a positive phase in central venous pressure, thus reducing the risk of air being drawn into the central circulation and creating an air embolus
vesicant
(ves-ih-kant)
chemical that produces blisters
viscous
(viss-kuss)
thick, sticky, or gummy; having a high degree of viscosity (resistance to flow)
Accepted practice
The basics
Central venous catheters, also known as central venous access devices (CVADs) or central lines, have become a mainstay for patients requiring intravenous (IV) administration of medications and other therapies.
Unlike peripheral intravenous catheters typically inserted into the veins of the hand or forearm, central access devices are inserted into large veins in the central circulation. The tip of a central venous catheter is generally threaded into the internal or external jugular veins or into the lower third of the vena cava (superior or inferior) that leads to an area just above the right atrium. At the time of insertion, a chest x-ray is done to confirm proper tip location and catheter position and to make sure that there is no pneumothorax.
Unlike peripheral catheters, a central line, depending on the type, can remain in place for more than a year. Central lines are especially beneficial for patients who have chronic diseases and require long-term intravenous therapy.
General indications
A central line is indicated for patients who need: 
· parenteral nutrition 
· chemotherapy or other vesicant or irritating solutions
· blood products
· antibiotics
· IV medications or solutions (when peripheral access is limited)
· central venous pressure monitoring
Lumens
A lumen is a hollow channel within a tube. Some central catheters have just one lumen while others have multiple lumens.
A single-lumen catheter consists of a tube or lumen ending in a hub that can either be connected to tubing for a continuous infusion of fluid or medication or capped and used for intermittent infusions. A single-lumen central venous catheter is used for patients who need an infusion into a large, central vein. When a single-lumen catheter is in place for infusing parenteral nutrition, it cannot be used to sample blood or to transfuse blood. This is because blood cells tend to adhere to the lumen and impede the flow of the nutrition solution.
A multi-lumen catheter (MLC) increases the advantages of a single-lumen catheter. An MLC has separate color-coded ports to identify the different lumens. Each lumen opens separately from the other lumens at the distal end of the catheter or along various areas of the catheter. This means that solutions do not mix as they travel through the catheter. With a multi-lumen catheter in place, several treatments can be performed via a single central line insertion site. The number of lumens within an MLC varies from two to four. For example, an MLC with three separate tubes (lumens) combined into one catheter is called a triple-lumen catheter. The multiple ports allow for administration of medications, blood infusions, blood sampling, fluid replacement, and pressure monitoring. Any one, any two, or all three may be capped and filled with heparinized saline or saline solution for intermittent use.
Distinguishing the ports
A fairly common MLC configuration is three ports, commonly labeled and used as follows: 
· distal port (16-gauge lumen): The largest lumen; used for central venous pressure monitoring or high volume or viscous fluids, colloids, medications
· medial port (18-gauge lumen): Used for parenteral nutrition, medications
· proximal (18-gauge lumen): Used for blood sampling, medications, blood component administration
 The configurations vary, though. For example, a central catheter with two proximal lumens and one distal lumen is available. Always become familiar with particular MLC catheter you are accessing. Check the manufacturer’s instructions and how the lumens are labeled (color-coded, labeled by size, labeled by their proximal-medial-distal relationship). And, follow your facility’s procedures for labeling each lumen according to how it is used (for drawing blood samples, infusing fluids, infusing parenteral nutrition).
Also, keep in mind that the designation of proximal, medial, or distal relates to the holes or eyelets at different places along the part of the catheter that sits in the superior vena cava. The first hole is the proximal port (closest to the tip that sits inside the patient’s vein). The next hole is the medial opening, and the next is the distal. In other words, you cannot tell by glancing at the external portion of the catheter which is the proximal, medial, or distal lumen. You have to depend on how the manufacturer labels the lumens.
Types of central lines
Four types of central venous access catheters are available (and are detailed in another accepted practice section of this module): 
· nontunneled
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· tunneled
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· implanted port
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· peripherally inserted central catheter (PICC)
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It can be challenging to sort out the various names you’ll hear for central venous access devices, including Hickman, Port-A-Cath, Groshong, and Broviac. These are trade names for various catheters that often become “household words” in the particular practice setting. It is easier to say, “We’ll need a Hickman” than to say, “We’ll need a tunneled central catheter.” Keep in mind, though, that the key to understanding central venous access devices and their uses is to understand that they are all one of the four basic types listed above. The number of lumens does not define its type, either, only that it allows multiple uses. In any case, the provider will work with the patient to decide to use a central catheter and then decide which type of catheter to use, depending on the type of therapy the patient needs and the length of time it will continue. It is important to know the type of catheter you are accessing so that you can manage the patient’s intravenous therapy correctly.
General principles for all central lines
Syringe size. Excessive pressure from the syringe you use to deliver therapy through a central line can rupture the catheter. Therefore, use only 10-mL or larger syringes and avoid excessive force when flushing the lines or administering medications. Flushing with larger syringes creates less pressure; smaller syringes create more pressure.
Flushing. Flushing with preservative-free, sterile 0.9% sodium chloride solution helps ensure and maintain patency of all types of central venous access devices. Your facility’s policies will specify flushing procedures to perform after catheter placement, before fluid infusion, and before and after blood sampling and drug, blood-product, and parenteral nutrition infusions. When flushing a central venous access device catheter, use a pulsing (push – stop – push – stop) flush to create turbulence that helps clear blood and medications from the line. Use a volume of flush solution that is at least twice the volume capacity of the catheter and add-on devices. (On average, a tunneled catheter has an internal volume of 1.5 to 2 mL, while a PICC holds 0.5 to 1 mL.) If you meet resistance or cannot aspirate blood, take further steps to assess the catheter’s patency before you administer medications and solutions. Do not flush the catheter forcefully. (See the accepted practice section on troubleshooting.)
Heparin flushing. Most central venous access devices require heparin flushing. However, valve-tip or closed-end valve catheters such as a Groshong incorporate a valve that opens from positive or negative pressure, as is generated by flushing or aspirating. Otherwise, the valve remains closed to keep blood from entering the catheter. These types of valves require only saline flushes. Flushing with heparin helps ensure and maintain patency of the central venous access device. Heparin is available in several concentrations. Check your facility’s policies to determine the concentration and volume of heparin required for the specific device as well as the frequency of the flush. The goal is not systemic anticoagulation; it is catheter patency.
Clamping. If central lines are not clamped, air might enter the patient’s central circulation, causing an air embolus. Keep central catheters clamped when not in use. This includes the time in between syringe changes. Use the small plastic clamp attached to the central line for clamping. A catheter with a valved or closed tip such as a Groshong does not require clamping.
 
 
Fluid displacement needleless connectors
Negative displacement devices let blood flow back into the catheter’s lumen when you disconnect the syringe or administration set. Blood reflux can lead to occlusions. When using a negative displacement device, it is important to use a positive-pressure flushing technique: Withdraw the syringe from the injection cap as you flush the last 0.5 mL of flush solution into the catheter. Or, flush all fluid into the catheter, maintain pressure on the syringe plunger, clamp the tubing between the catheter hub and the patient, then disconnect the syringe. Use a pressure flushing technique unless the device has a positive fluid displacement needleless cap. This device withholds a small amount of fluid to overcome blood reflux. When using a device with a needle-free positive fluid-displacement injection cap, do not use positive pressure flushing techniques. Disconnecting the administration set or syringe forces the reserved fluid into the catheter’s lumen. In this case, using a positive pressure flushing technique will cause blood reflux. Flush these devices only with saline and do not clamp the line.
Drawing blood from a central line
Central venous access devices can be used to avoid repeated venipunctures for patients who need frequent drawing of blood samples. Some sources express the view that drawing blood from central lines is not ideal, as the additional manipulation of the hub and the possibility of blood adhering to the inner surface of the catheter can increase the risk of bacterial growth. However, for patients who require frequent venipuncture, the benefits of drawing blood from a central line do often outweigh the risks.
Check your facility’s policy prior to collecting a blood sample from a central venous access device and familiarize yourself with the specifics of the device the patient has in place. Depending on its size, you might not be able to obtain a blood sample from a peripherally inserted central catheter (PICC). For example, drawing blood from small-gauge PICC lines (2 or 3 French) can be difficult.
Although sources vary, the Infusion Nurses Society recommends using the distal port of a multi-lumen catheter for blood sampling. The distal port is largest (16-gauge) and has a greater flow rate. You might have to use a different port for blood sampling if the distal port is already accessed for an infusion or if it is nonfunctional. Follow your facility’s policy for labeling each lumen to reserve it for a specific purpose or therapy. For example, label the distal port for blood sampling, the medial for parenteral nutrition, and the proximal for medication administration.
For additional assurance that the laboratory results won’t be altered by the solutions infusing through the central access device, turn off the distal infusions and clamp the tubing for 1 to 5 minutes before obtaining the blood sample. How long to stop the infusion varies with the type of infusion, so be sure to check your facility’s policy for the required amount of time for clamping. Remember to resume the flow of the solution after you collect the blood sample.
Blood collection methods
Use either the syringe method or the evacuated collection tube system (trade name, Vacutainer) method to collect blood samples. Follow the recommendations of the manufacturer of the central access device and your facility’s policy to determine the method to use.
Check to see if your facility’s policy requires that you remove the access/injection cap and insert the syringe into the hub of the extension tubing instead of through the injection cap. Drawing blood through the access cap could cause hemolysis.
When you use the syringe method, attach a 10-mL syringe to the appropriate port, then slowly aspirate the appropriate amount of blood from the central line. Depending on the volume of blood the laboratory requires for the ordered tests, you might have to fill several syringes.
When using just one lumen of a catheter for both blood drawing and for infusions, it is helpful to use a stopcock between the catheter and the IV tubing. The stopcock allows you to draw blood through a side port without opening the system.
When you use the evacuated collection tube system, attach a needleless connector to the appropriate port. When you push the evacuated blood tube inside the tube holder, blood will begin to flow into the tube. Fill the number of tubes of the correct color stopper as required by the laboratory for the ordered tests.
 Some facilities do not allow the use of the evacuated collection tube system for drawing blood from a central line due to the increased pressure this method causes. If you do use it, make sure that the diameter of the catheter is adequate for blood sampling with this method. This is especially important with PICC lines.
 Discarding blood
The amount of blood to aspirate or pull from the central catheter and discard before filling the tubes is sometimes called “blood discard” or “waste.” The purpose of withdrawing fluid/blood before obtaining a blood sample is to clear the catheter of any intravenous fluid or medications that could alter the laboratory test results. Refer to your facility’s policy for the recommended volume of blood discard, typically 3 to 6 mL.
Complications of central lines
Meticulous attention to some simple precautions can help prevent the common complications associated with central venous access devices.
Infection
Infection can develop at the insertion site or along the catheter’s path. Common pathogens associated with central line infections are bacteria (such as Staphylococcus aureus), yeast, and fungi.
Nursing interventions: The mainstay of infection control is the same for central lines as for any other invasive device or procedure: Always perform hand hygiene before any manipulation of a central venous access device. Clean injection ports with alcohol (or another facility-approved antiseptic) and allow it to dry prior to accessing the device. Use aseptic technique whenever you work with the device and assess carefully for redness, drainage, swelling, or discomfort at the insertion site. Follow your facility’s policy for the frequency of site care.
To reduce the risk of infection, catheters are often coated with antimicrobial substances. An example is an antimicrobial cuff (trade name, VitaCuff) that works in conjunction with a Dacron cuff. The Dacron cuff is a band around the catheter that anchors the catheter under the skin to reduce the risk of dislodgement. The cuff also creates a barrier that keeps bacteria from entering the bloodstream. The antimicrobial cuff, coated with antibacterial chemicals, sits proximal to the Dacron cuff. The antimicrobial cuff substantially reduces the incidence of catheter-related infection in a newly placed line. Its chemicals dissolve within 3 weeks after placement, however.
Sepsis
Sepsis is a severe blood infection caused by bacteria, viruses, and fungi. Sepsis is extremely serious and can be life-threatening. Common manifestations include fever, chills, hypotension, tachycardia, and confusion.
Nursing interventions: Follow all precautions for preventing infection. These will help prevent the progression of infection to sepsis.
Pneumothorax
Pneumothorax (air in the pleural space, that is, outside the lung) and hemothorax (blood in the pleural space) caused by a puncture of the covering of the lung are possible complications of central venous catheterization. Identification of these complications may be delayed for hours or days, sometimes because of minimal symptoms. The usual manifestations are dyspnea, hypoxia, tachycardia, restlessness, cyanosis, chest pain, and decreased breath sounds on the affected side.
Nursing interventions: Monitor the patient’s vital signs, administer oxygen, and notify the provider. It might be necessary for the patient to have a chest tube inserted and the central line removed.
Air embolism
Air can enter the circulatory system when a central venous catheter is open to the environment, thus causing air embolism. The patient may develop dyspnea, chest pain, tachycardia, hypotension, anxiety, nausea, dizziness, and confusion.
Nursing interventions: Frequently check that the catheter is intact and patent. A cracked catheter allows air to enter. Only closed/valve-tip catheters, such as the Groshong, can be open to air without risking an embolism. Be sure to keep other catheters clamped. If you suspect an air embolism, clamp the catheter, administer oxygen, and place the patient on his left side in Trendelenburg position. This position helps trap the air in the apex of the right atrium rather than entering the right ventricle and, from there, moving into the pulmonary arterial system. Be sure to stay with the patient while a colleague contacts the provider.
Catheter occlusion
The lack of blood return or sluggish flow may indicate a catheter occlusion or a malpositioned tip, and further assessment of the line is crucial. Besides those caused by blood clots, called thrombotic occlusions, catheter occlusions can be nonthrombotic, that is, caused by something other than a clot. An example is a mechanical obstruction or impedance of the passage of fluid or medication through the catheter. 
Nursing interventions: If you cannot flush the catheter, check to make sure it is not clamped or kinked. Sometimes the problem is that the catheter tip rests against the wall of the vein. Try these strategies: 
· Have the patient turn his head and cough. 
· Ask the patient to raise his arms over his head. 
· Place the patient in Trendelenburg position. 
· Have the patient take a deep breath. 
· Have the patient stand up. 
· Have the patient change positions in bed. 
 It may be that the sutures securing the vascular access device are constricting the catheter. If so, obtain an order to remove the sutures and apply a stabilizing device. If the obstruction is with an implantable port, check to make sure the noncoring needle is correctly placed in the port. If it is not correctly placed, remove the needle and replace it with a correctly positioned needle.
Thrombosis
Thrombotic occlusions are caused by clotting inside the catheter or outside around the catheter tip that blocks the catheter’s lumen. This can make it impossible to draw blood from the catheter, to flush it, or to use it for infusion. Heparin and other chemicals might clear the blockage; when those measures do not help, the catheter must be replaced.
Nursing interventions: Follow your facility’s policies as well as those of the central venous access device’s manufacturer for the volume and frequency of saline flushes and the concentration, volume, and frequency of heparin flushes. Include positive-pressure flushing techniques whenever flushing the line. Use a positive-pressure device whenever possible (as described in the introductory accepted practice section). If you suspect a thrombus, follow your facility’s policy for infusing a thrombolytic (clot-dissolving) agent.
Drug precipitates
When incompatible medications come in contact with one another, a chemical reaction can result and cause precipitate to form. The provider might order a specific agent to help unblock an occlusion cause by precipitates.
Nursing interventions: Designate and label each lumen for a specific infusion and flush the lumen after use. Follow your facility’s policies for the frequency and volume of flushes.
Pinch-off syndrome
When a central catheter is inserted into the subclavian vein, the clavicle and rib can move together and compress the central line catheter, causing pinch-off syndrome. Warning signs include difficulty drawing blood samples and resistance to the infusion of IV fluids.
Nursing interventions: It is imperative to obtain a brisk blood return and to be able to flush the catheter easily before infusing fluids or medications through the catheter. If you cannot flush the catheter or aspirate blood, ask the patient to change the position of his arm on the catheter’s side by raising it or by pulling his shoulder backward. If you are able to aspirate blood and flush the catheter after the position change, suspect pinch-off syndrome. Be sure to assess the periclavicular area near the insertion site for redness, swelling, or crepitus (a noise or vibration you can feel).
Catheter malposition
A central catheter can become dislodged as a result of improper technique when removing a dressing, inadequate securing of a catheter, and physical activity. A central catheter migrates when the tip of the catheter changes without the external catheter changing length. For example, the tip could move from the superior vena cava into the internal jugular vein. Changes in intrathoracic venous pressure (coughing, sneezing, vomiting, heavy lifting) could cause the tip to move. With catheter migration, fluids flow against the direction of blood flow.
Nursing interventions: Remove the dressing from the insertion site carefully to prevent inadvertent dislodgment. Also, instruct your patient about physical activity that could contribute to catheter dislodgment. If the line is pulled out, cover the site with an air-occlusive dressing. Place the patient on his left side in Trendelenburg position. Be sure to stay with the patient while a colleague contacts the provider.
To prevent migration, most catheters are sutured in place. If present, the Dacron cuff also serves as an anchor. When you assess the line and the insertion site, measure the external catheter length and check for any discomfort and edema of the chest, neck, shoulder, or accessed extremity.
Catheter rupture
Excessive force used while flushing a central catheter can result in rupture.
Nursing interventions: Remember, a 10-mL syringe or larger is recommended to maintain a pressure safe for the catheter.
Implanted vascular access devices 
An implanted central venous access device, often referred to as an implanted port or by the popular brand name Port-A-Cath, is a device placed under the skin without any portion of it exiting the skin. It consists of a single or double injection port with a self-sealing silicone septum covering a metal or plastic reservoir called the body. The catheter connects the port and reservoir to a central vein, typically the superior vena cava. An implanted port can be used to administer medication including chemotherapy, to deliver fluids, and to draw blood samples.
This type of central access device is inserted in the surgical suite or in the radiology department. The most common site for implanted port placement is the anterior chest, just below the clavicle. Other less common sites for implanted port placement include the upper arm, the abdomen, and the back.  
Implanted Port
Implanted ports are available with single or double lumens. A double-lumen port has two noncommunicating reservoirs.
Advantages of implanted ports are that they are cosmetically appealing, they have the lowest risk of infection of all chest-accessed central lines, they allow patients to carry on virtually all activities including bathing and swimming when it is not in use, and they do not require exit-site care.
A disadvantage for the patient who has an implanted port is that accessing it can be painful. Check for standing orders for a topical anesthetic to reduce the discomfort associated with accessing the port.
To access the port, use a noncoring, non-barbed (Huber) needle. Noncoring needles have a deflected point that helps avoid septal injury by slicing through the septum without coring out a tiny piece of it each time the port is accessed. Most facilities’ policies allow access to the implanted port with the same needle for 7 days.
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Implanted ports may be open-ended or valved. Open-ended ports require heparin flushing while valved ports do not require heparin. You’ll find more details in the accepted practice section on valve tips and open-ended tips. And be sure to review your facility’s policies addressing the frequency of flushing. When an implanted port is not accessed, monthly flushing is usually sufficient.
Nontunneled catheters
Nontunneled percutaneous central catheters are sometimes called subclavian, percutaneous, acute-care, or short-term catheters. This type of catheter is usually inserted into the internal jugular or subclavian vein, with the catheter tip resting in the superior vena cava just above the right atrium. Occasionally, the femoral vein is used, with the tip resting in the inferior vena cava.
The insertion method is percutaneous venipuncture. The provider may insert the catheter at the patient’s bedside or, if necessary, in an emergency setting without sedation.
Nontunneled catheters most often have dual or triple lumens. Indications for placement of this type of catheter include intravenous therapy, blood sampling, and central venous pressure monitoring. Dwell time (how long the catheter stays in place) for a nontunneled catheter is typically 3 to 4 weeks.
Because a nontunneled catheter protrudes externally and because there is no subcutaneous tunneling, the risk for infection is greater than with other central venous access devices. Also, since the vein is punctured directly above the lungs, the risk of pneumothorax is considerable.
Peripherally inserted central catheters
A peripherally inserted central catheter (PICC) is a long central catheter that is inserted into the basilic or cephalic vein in the arm (thus the term peripheral). The end of the catheter rests in the superior vena cava just above the right atrium. A PICC can have single, dual, or triple lumens.
Clear lines of communication must be established so that the healthcare team is aware that the PICC is not a peripheral IV line. Document this information in patient’s medical record and follow any procedures your facility has established for alerting the team to the type of central line the patient has in place.
PICCs are indicated for administering fluids, blood, and medications, as well as for blood sampling (although blood sampling through a PICC can be difficult, especially with smaller PICCs).They are usually intended for patients who require therapy for periods of 1 to 12 weeks, but some PICCs have been known to remain in place for years.
  PICC placement can be done at the bedside by a physician or, in some facilities, by a specially certified RN. As with other central lines, an x-ray verifies the position of the distal tip. PICCs can be sutured in place, but this practice is no longer recommended because suture sites create additional breaks in the skin that can become inflamed thus increasing the risk of bacterial colonization at the exit site. Most PICSs are secured with wound closure strips (such as Steri-strips) or a securing device (such as StatLock) to prevent catheter migration and damage.
Your assessment includes measuring the patient’s upper arm circumference to establish baseline data. For standardization, it is best to measure at the level of the top of the axilla. This serves as a reference point to determine with later measurements the presence of swelling or edema.
Also, be sure to measure and document the length of the external portion of the catheter from the insertion site to the hub of the access cap. Later, you’ll compare the length of the external catheter to the previously documented length to detect catheter dislodgement from the insertion site. If the new measurement differs, contact the provider.
Ongoing care includes a dressing change (usually with a transparent semi-permeable dressing) 24 hours post insertion and then on a weekly basis. Assess the site for redness, drainage, swelling, and pain.
Follow your facility’s policies for flushing. A typical schedule for flushing is every 12 hours when medications or fluids are not being administered.
You can obtain blood samples from a PICC; however, you must be aware of the size of the catheter and any specific recommendations associated with it. For example, a catheter that is 4 French or larger may make it easier to withdraw blood. Depending on the size of the catheter, the evacuated collection tube system (trade name, Vacutainer) for blood sampling might be discouraged as the soft walls of the small catheter can collapse easily when vacuum pressure is applied. When using the syringe method for blood sampling, gently pull back the plunger when you are aspirating.
Avoid measuring blood pressure and performing venipuncture in the arm with the PICC. Also, keep scissors, razors, and other sharp objects away from the PICC to prevent damage.
Care of the insertion site
A dressing at the insertion site of a central line acts as a protective covering to prevent infection and also helps stabilize the catheter to prevent migration. How often you change the dressing varies with the type of dressing (gauze versus transparent) and the appearance of the dressing (soiled or damp versus clean and dry). Always use surgical asepsis (sterile technique) when changing the dressing and be sure to follow your facility’s policy for specific guidelines.
The Centers for Disease Control and Prevention recommends changing a dressing when it is damp, loosened, or soiled. The Infusion Nurses Society recommends changing gauze dressings every 48 hours and transparent dressings 3 to 7 days or whenever they are no longer intact.
A transparent semipermeable membrane dressing is often preferred as it allows easy visualization of the insertion site. Typically, gauze dressings are not recommended unless there is drainage from the site. Gauze placed under a transparent dressing is not advised as it obscures visualization of the site.
Recommended antiseptics to use for site care vary with the facility. Some use alcohol and povidone-iodine (Betadine) and while others use chlorhexidine (ChloraPrep). Age of the patient is also a consideration when choosing an antiseptic. For example, the INS does not recommend using isopropyl alcohol for neonates. Povidone-iodine or chlorhexidine can be used but must be removed completely with sterile water or saline to prevent product absorption.
If you use alcohol and povidone-iodine for your patient, begin cleansing with alcohol to kill any bacteria on the skin, such as Staphylococcus epidermidis. Next, use the povidone-iodine. If you apply alcohol after the povidone-iodine, you negate the povidone-iodine’s antibacterial and antifungal effects. Povidone-iodine ointment and topical antibiotics are no longer recommended as they can promote the colonization of fungi.
When using alcohol and povidone-iodine, start at the catheter’s insertion site and clean in a circular motion, moving from inside the circle near the catheter to the outside. Continue to enlarge the circle, being careful to continue moving outward and to avoid moving inward. Apply it for a minimum of 30 seconds and allow it to dry completely before applying povidone-iodine. 
When using chlorhexidine, use a back-and-forth motion. Cleanse the site for 30 seconds. With this or povidone-iodine and alcohol, be sure to cleanse the skin well beyond the dressing area.
 Central venous catheters have a special cap on the end where IV tubing or syringes connect into the line. This cap is called the injection or access cap. Typically, injection caps are changed every 72 to 96 hours for continuous infusions and every 7 days for intermittent infusions, most likely at the same time as a dressing change. Check your facility’s policy to determine when to change the caps and, before attaching the new caps, be sure to prime them.
 In addition to site care and cap changes, your ongoing care includes assessing the insertion site for redness, drainage, inflammation, swelling, tenderness, and warmth.
 Tunneled catheters
Tunneled central venous access devices (CVADs) are designed for long-term use (months to years). This type of CVAD can be used for administering fluids, chemotherapy, antibiotics, blood, and parenteral nutrition as well as for central venous pressure monitoring and blood sampling.
The distal catheter tip is advanced into the vessel and is placed in the superior vena cava, while the proximal end is tunneled subcutaneously to an incisional exit site on the patient’s trunk. The usual exit sites allow the patient to care for them conveniently while also making it possible to conceal them under clothing. These types of catheters are made of silicone and may stay in place for months and sometimes years. Tunneled catheters are often referred to by the trade names Hickman, Broviac, Leonard, and Groshong.
Hickman and Broviac catheters differ in lumen size. A Hickman catheter has a larger lumen compared with the single-lumen Broviac, which is used primarily for pediatric patients. Because of its small lumen, Broviac catheters are not optimal for blood sampling.
A Groshong catheter differs from Hickman and Broviac catheters because of its valve tip. Valve-tip catheters are not heparinized and do not require clamping.
A Dacron cuff on tunneled catheters lies within the subcutaneous tunnel, where tissue granulates into the cuff thus effectively anchoring the catheter and acting as a barrier for preventing the spread of organisms along the catheter.
You might also find an antimicrobial cuff (trade name, VitaCuff), a type of cuff that sits proximal to the Dacron cuff. The antimicrobial cuff, coated with antibacterial chemicals, substantially reduces the incidence of catheter-related infection in a newly placed line. Its chemicals dissolve within 3 weeks after placement, however.
Open-ended and valved catheters
Central line catheter tips may be open-ended or closed (valved). You may not be able to tell at a glance what type of catheter the patient has; always review the patient’s medical record to be sure. The patient may also provide you with this information, or he may carry an identification card specifying the device. It is important to know the type of catheter tip as open-ended tips require heparin flushing and valved (valve-ended) tips do not.
Open-ended catheters
Examples include Hickman and Broviac catheters. They differ slightly in lumen construction and size. A Hickman catheter may have one, two, or three lumens. It is surgically inserted into the patient’s chest and into a central vein. It is tunneled under the chest tissue after it exits from the vein so that the exit site at the skin is a distance from its exit from the vein. Near the exit site, the catheter is surrounded by a Dacron cuff, which allows tissue to grow into the material, forming a seal against microbes and anchoring the catheter to minimize the risk of dislodgment. It takes approximately 3 weeks for the catheter to heal thoroughly into place.
The internal diameter of a 9.6-French Hickman catheter is 1.6 mm. This is large enough to allow withdrawal of blood and infusion of fluid into the vein. This type of catheter can be kept open with a continuous infusion or capped and filled with heparin to be used for intermittent access to the vein.
A Broviac catheter is a similar single-lumen catheter that is inserted in the same way as a Hickman catheter. The major difference between the two is that a 2.7-French Broviac catheter has a smaller internal diameter of 0.5 mm, so problems with clotting can arise when a catheter this small is used for drawing blood. This type of catheter is usually used for pediatric patients or for adults with small central vessels and generally only for infusing fluids and medications.
Valved (closed) catheter tips 
A valved catheter, such as a Groshong, has a specially designed end. When fluid is introduced, positive pressure pushes the valve open to allow fluid to flow into the bloodstream. The tip also can be opened with the negative pressure created by a syringe. When negative pressure is applied, the valve opens inward, thus allowing the catheter to be used for drawing blood. When no pressure is applied, the valve remains closed. This keeps blood from entering the catheter and forming a clot. In addition, the patient is protected from air emboli because the tip does not transfer the negative pressure in the chest to the catheter’s lumen.
Unlike open-ended catheters, valved catheters do not require heparin flushes. The catheter is filled with normal saline when not in use. Because no heparin is administered to keep it open, it is safer for patients who should not receive heparin. Also, valved catheters do not require clamping when not in use.
Evidence-based research
Here are several studies, reviews, and guidelines that address current research about best practice for central venous access devices. We suggest that healthcare providers access the entire research study and assess the study’s quality and generalizability before applying the findings to their own clinical practice.
Evidence-based practice guidelines for central venous access devices
Site care
Problem: Risk for catheter-related bloodstream infection associated with central venous catheters
Study question:Which antiseptic solution is most effective in preventing central venous catheter-related infection?
Study data
Chlorhexidine-based antiseptic solution vs. alcohol-based povidone-iodine for central venous catheter care
Mimoz, O., Villeminey, S., Ragot, S., Dahyot-Fizelier, C., Laksiri, L., Petitpas, F., & Debaene, B. (2007). Archives of Internal Medicine, 167(19), 2066-2072.
The objective of this study was to compare the effectiveness of a chlorhexidine-based antiseptic solution against alcohol-based povidone-iodine solution for central venous catheter site care. Consecutively scheduled central venous catheters inserted into either the jugular or subclavian veins were randomly assigned to be disinfected with 5% povidone-iodine in 70% ethanol or with a combination of 0.25% chlorhexidine gluconate, 0.025% benzalkonium chloride, and 4% benzylic alcohol. Solutions were used for skin disinfection before catheter insertion (two consecutive 30-second applications separated by a period sufficiently long to allow for drying) and then as single applications during subsequent dressing changes (every 72 hours, or earlier if soiled or wet). Of the 538 catheters randomized, 481 (89.4%) produced evaluable culture results. Compared with povidone-iodine, the chlorhexidine-based solution was associated with a 50% decrease in the incidence of catheter colonization (9.7 vs. 18.3 per 1,000 catheter days) and with a trend toward lower rates of catheter-related bloodstream infection (1.4 vs. 3.4 per 1,000 catheter days). 
Conclusions
Chlorhexidine-based solutions should be considered as a replacement for alcohol-based povidone-iodine formulations to help prevent catheter-related bloodstream infections.
Complications associated with peripherally inserted central catheters
Problem: Risk for occlusion and infection associated with peripherally inserted central catheters
Study question:Will educational and quality improvement interventions reduce the rates of complications of peripherally inserted central catheters?
Study data
A theory-based intervention to improve nurses’ knowledge, self-efficacy, and skills to reduce PICC occlusion.
Ngo, A., & Murphy, S. (2005). Journal of Infusion Nursing, 28(3), 173-179.
The purpose of this study was to show that nurses with a greater sense of self-efficacy regarding peripherally inserted central catheter (PICC) care would believe that they had more control over PICC occlusion and would thus be more motivated and proactive in assessing for and acting to prevent occlusion. The authors developed an educational session consisting of a videotaped demonstration of various techniques for proactive management of PICC lines. A total of 402 nurses from various practice settings including inpatient, outpatient, adult, and pediatric populations completed a pretest, attended the educational seminar, and completed a posttest. The mean percentage of correct responses on the pretest was 26% and on the posttest was 80%, demonstrating a significant improvement in knowledge related to PICC management. Prior to the intervention, there were 44 occlusions reported in 150 PICC lines. After the intervention, there were 12 occlusions reported in 141 PICC lines. Therefore, the post intervention percentage of PICC occlusion was reduced from 29% to 8.5%. 
Conclusions
An educational seminar about PICC care led to an overall increase in nurses’ knowledge and self-efficacy related to PICC care and was associated with a significant reduction in catheter occlusion rates.
Study data 
Interventions to decrease catheter-related bloodstream infections in the ICU: The keystone intensive care unit project.
Pronovost, P. (2008). American Journal of Infection Control, 36(10), S171.e1-S171.e5.
For this study, the authors used a state-wide collaborative cohort study to determine if the results of a quality improvement initiative that reduced the rate of catheter-related bloodstream infections (CR-BSIs) in a surgical intensive care unit (ICU) could be generalized. The evidenced-based interventions included hand hygiene, full barrier precautions during central venous catheter (CVC) insertion, the use of chlorhexidine as a skin antiseptic, and the removal of catheters that were no longer necessary. Of the 108 ICUs in the study, 103 reported data, including 375,757 catheter days. There was a significant decrease in CR-BSIs rates from baseline with the incidence-rate ratios decreasing by half: from 0.62% to 0.34% after 18 months.
Conclusions
Results of the study suggest that this model can be generalized and implemented on a large scale and would greatly reduce the rate of CR-BSIs as well as associated morbidities, mortalities, and costs of care.
Blood sample collection
Problem: Risk for catheter occlusion when obtaining blood samples from a peripherally inserted central catheter
Study question:Does blood sampling through small-lumen peripherally inserted central catheters in children result in catheter occlusion?
Study data
The efficacy and safety of blood sampling through peripherally inserted central catheter devices in children
Knue, M., Doellman, D., Rabin, K., & Jacobs, B. R. (2005). Journal of Infusion Nursing, 28(1), 30-35.
Researchers wanted to show that blood sampling through 3 French (3F) peripherally inserted central catheters (PICCs), most often used for infants and children, is safe and effective. Obtaining blood samples from 3F PICCs has not been the standard procedure at most institutions due to concern about possible catheter occlusion, nor has this practice been supported by the PICC manufacturers. After placement of a 3F PICC, children were sequentially enrolled in one of two groups. The control group included patients that had 3F PICC devices that were not used for blood sampling. The study group included children who had 3F PICCs used for obtaining blood samples. Data were obtained regarding the rate of catheter occlusion, mechanical complications, and bloodstream infections. Blood sampling was successful 98% of the time through the PICCs with a mean of 4.4 samples obtained from each catheter. There was a higher occlusion rate in the blood sampling group; however, the result did not reach statistical significance.
Conclusions
Blood sampling is feasible and effective through 3F PICC devices in children. The practice is not associated with a significant increase in occlusion, infection, or mechanical complications; it is, however, associated with greater patient and parent satisfaction with care.
Frequently asked questions
What is the difference between a tunneled and a nontunneled catheter?
As the terminology indicates, it’s the tunneling. A tunneled catheter is inserted into a central vein and the remainder is tunneled subcutaneously to a distant exit site. Tunneling helps secure the catheter in place and reduces the incidence of infection. A nontunneled catheter is inserted directly into a central vein and is associated with a higher risk of infection. The location varies as well: A tunneled catheter is inserted in the chest; a nontunneled in either the chest or the neck. Also, a tunneled catheter is usually placed in a surgical or radiology suite while a nontunneled catheter can be inserted quickly at the bedside (making it a good choice in an emergency situation). Dwell times vary as well: A tunneled catheter may remain in place for several months to years while a nontunneled catheter usually has a dwell time of less than a month. 
What is a noncoring needle?
Think about the meaning of the word coring. When you core an apple, you remove the innermost portion of the apple (the core). Or, think of coring as a cookie-cutter action: The cookie cutter cores or cuts a shape from the rolled cookie dough. If you use a coring (standard) needle when you access an implanted port, you’d remove a “core” of silicone from the septum, resulting in leaking and an increased risk of infection. So instead, you use a noncoring (Huber) needle so that you can access the septum repeatedly without damage. 
Why is positive pressure flushing important?
Positive pressure flushing prevents the aspiration of blood or solution into the lumen, which could occlude the catheter. Positive pressure flushing can be accomplished by: 
· withdrawing the syringe from the injection cap as you flush the last 0.5 mL of flush solution into the catheter
· maintaining pressure on the syringe plunger as you near the end of the flush, clamping the tubing between the catheter hub and the patient, then disconnecting the syringe
· using a positive displacement device to do the work for you
Why must I allow the alcohol or chlorhexidine to dry after prepping and before using the access cap?
Alcohol and chlorhexidine must dry completely to allow time to break down the lipoprotein wall of the pathogens and kill them. Do not blow on the site to hasten drying; this contaminates the site. 
Why is saline flushing of a central line so crucial?
Flushing helps confirm the catheter’s patency, avoid drug incompatibilities, ensure that the entire drug dose is delivered, and prevent thrombus formation. 
What are the advantages of an implanted port?
An implanted port is an option for patients who require long-term, intermittent vascular access. It is cosmetically appealing as there is no external portion visible when it is not in use. Because it is completely under the skin, there is no need to cover the device while bathing or showering. In fact, patients can swim without any concerns about keeping the device dry. Another advantage is that the implanted port requires less frequent flushing, typically once a month when not in use. 
How can I be sure I have accessed an implanted port correctly?
You’ll find it easy to aspirate a brisk blood return and flush the extension tube, needle, and cathter with normal saline solution without any evidence of infiltration. 
What is the difference between a peripheral IV line and a PICC?
A peripherally inserted central catheter (PICC) is much longer than a peripheral line. A PICC is inserted in the upper arm but its tip goes past the shoulder and ends in the superior vena cava. For this reason, a chest x-ray is done to confirm proper placement. Also, a PICC has less risk of infiltration and phlebitis. It can stay in place for a year or more, as long as there are no complications with the insertion site or the catheter. The Infusion Nurses Society advises changing short [3/4 inch to 1¼ inch long] peripheral catheters every 72 hours and immediately when contamination or complications occur. PICCs are commonly used for parenteral nutrition, chemotherapy, and any other intravenous therapies that must continue longer than 4 weeks. 
What should I do when a blood clot blocks a central venous access device?
If you cannot aspirate a brisk blood return or flush the line, try some troubleshooting strategies before assuming that there is a blood clot. Have the patient cough, stand up, raise his arms over his head, take a deep breath, change positions in bed, or lie in Trendelenburg position. If these strategies fail and the provider determines that there is a thrombotic inclusion, he might prescribe a thrombolytic agent to dissolve the clot without the need for surgery. The medication dwells in the catheter in direct contact with the clot to break it down. 
What should I teach a patient who is going home with a central line in place?
Include the following in your teaching plan: 
· hand hygiene
· how to flush the line
· how to secure the device
· dressing and cap changes
· necessary supplies
· inspection of the insertion site and surrounding skin for infection (redness, swelling, drainage, pain, leakage), a break or hole in the line, and difficulty flushing
· emergency actions (applying pressure to site if the catheter is pulled out and clamping the catheter if punctured and then seeking emergency assistance)
Can a patient shower with a central venous access device in place?
Immediately after a central venous catheter is inserted, the patient should keep any incisions on the chest dry to allow the area to heal (about 7 days). Showering is permitted as long as the site, the catheter, and the connecting devices are covered with an impermeable dressing. An access or injection cap must always be in place at the end of the line, and the dressing should be changed immediately after the shower. The patient should not submerge the exit site in water. That means no immersion in hot tubs, swimming pools, or lakes while the line is in place. With an implanted port, however, the patient is allowed to shower, swim, and soak in a hot tub (if not otherwise contraindicated) when the port is not in use.
Documentation
Documentation is an essential component of patient care. Not only does it provide information about the care you give and the status of your patient, but it also communicates information to other healthcare workers to help assure both quality and continuity. The format used for documentation varies from agency to agency, so be sure to familiarize yourself with your agency’s format and follow it. Use only approved abbreviations and make sure all documentation is clear, concise, and legible. Maintain privacy and confidentiality of patient information at all times.
Mandatory compliance with the privacy rule of the Health Insurance Portability and Accountability Act of 1996 (HIPAA) was introduced in 2003 to help ensure that patient information is kept confidential and to give patients more control over their personal healthcare information and who has access to it. HIPAA originally required written consent for disclosure of all patient information. Because this sometimes delayed the process of giving patients timely care, the act was revised. Now healthcare providers are only required to notify patients of their privacy policy and to make a reasonable effort to obtain written acknowledgment of this notification.
All healthcare providers, including students, have a legal and ethical obligation to follow HIPAA regulations. In clinical settings, students should gather only the information from the patient’s medical record that they need to provide safe and efficient care. Any written material students prepare and share, submit, or distribute must exclude the patient’s name, room number, date of birth, medical record number, and any other identifiable demographic information. 
Tips for documentation
When caring for a patient who has a central venous access device (CVAD), document all essential information according to your facility’s policy. Prior to the insertion of the CVAD, make sure the patient’s signed consent is in the medical record. Follow the nursing process and include data relating to assessment, planning, intervention, and evaluation. Include the time any procedure is performed, patient education, the patient’s response, and the following information specific to CVADs:
General assessment 
· site condition and appearance
· body temperature
· clear labels on all lines 
· determination of external catheter length when appropriate
· fluid and/or medication infusing at the prescribed rate
· any indicators of infection (erythema, warmth, swelling, tenderness, discharge)
 Sample documentation
0100 – Triple lumen Hickman catheter present to R chest. Site is without redness, swelling, tenderness, or drainage at insertion site. Transparent dressing is dry and intact. Medial line infusing LR @ 125 mL/hr. Proximal and distal ports currently not accessed. 
	Teresa Sanchez, RN



Replacing a dressing 
· assessment of insertion site 
· external catheter length 
· status of insertion site
· condition of previous dressing 
· site care performed
· adherence to sterile technique
· type of dressing applied
· site labeled with date, time, initials
· patency of tubing (if evaluated)
 
Sample documentation
1510 – Dressing change to PICC L forearm as per policy. External catheter length 10 cm and unchanged from previous assessment. Skin surrounding insertion site is without redness; insertion site is without drainage. Site care performed and transparent dressing applied using sterile technique.
	Teresa Sanchez, RN



Drawing blood 
· if applicable, length of time infusion stopped prior to blood sampling
· laboratory tests to be performed
· amount of blood used for sampling
· appropriate labeling of the specimen collected
· lumen used for blood sampling
· patency of catheter and ability to flush and draw blood
· method used (syringe versus evacuated collection tube system)
· follow-up care (cap replacement, heparin flush, infusion restarted)
 
Sample documentation
1130 – As per STAT order, blood specimen for CBC obtained. Blood drawn from proximal port using syringe method. As per policy, primary fluid turned off 2 minutes prior to specimen collection. Proximal port flushed with 10 mL normal saline. Catheter line patent and flushes easily. 10 mL of blood removed from line and discarded and 5 mL blood collected. Line flushed with normal saline and primary solution restarted. Patient tolerated procedure well.
	Teresa Sanchez, RN



Accessing an implanted port 
· assessment findings for the surrounding tissue
· location of the insertion site (where the port is located)
· gauge of Huber needle used to access the port
· reason for access 
· difficulty accessing the port and interventions used
· type of dressing applied after access
· flush (normal saline or heparin)
· infusion therapy initiated
 
Sample documentation
1010 – Implanted port R chest with skin intact. Accessed with 20g 1” Huber needle for infusion of fluids and antibiotic therapy. Prompt blood return, flushed easily. Transparent dressing applied. IV infusion of 0.9% sodium chloride @ 125 mL/hr and first dose of ceftriaxone initiated. Patient instructed to report any pain in the neck or shoulder on the side of insertion site, chest pain, or shortness of breath. Patient verbalized understanding of the instructions.
	Teresa Sanchez, RN



Deaccessing an implanted port 
· location of the insertion site (where the port is located)
· assessment findings for surrounding tissue
· heparinization (include volume/concentration)
· dressing applied
 
Sample documentation:
1430 – Port-a-cath decannulation L chest prior to discharge. Port flushed per policy with 10 mL of 100 u/mL heparin. Huber needle removed. No bleeding noted. Patient instructed about the need for flushing once a month to keep blood clots from forming inside the line and causing a blockage.
	Teresa Sanchez, RN



Administering IV fluid, medications, or parenteral nutrition 
· assessment findings prior to administering medication (blood pressure before an IV beta blocker, pain rating before an IV analgesic)
· patency of the line
· troubleshooting techniques implemented for resistance or difficulty with flushing 
· type of fluid or medication administered 
· which fluids and medications are infusing through each pathway 
· evaluation findings after administering medication (blood pressure after administering an IV beta blocker, pain rating after an IV analgesic)
· flush solution used after medication administration (normal saline, heparin)
 
Sample documentation:
2100 – Patient reports temporal headache; rating pain 7 on 0-10 scale. Resting BP 210/128, AP = 94. MD notified. Order received for labetalol 20 mg IV stat. No chest pain, shortness of breath, or nausea. Medial port of triple lumen Hickman accessed and labetalol administered IV bolus over 2 min. Line flushed easily before and after medication administration using 5 mL0.9% sodium chloride.
	Teresa Sanchez, RN



2130 – BP 180/94; AP = 88. Headache resolved. Reports headache discomfort as 3 on 0-10 pain rating scale.
	Teresa Sanchez, RN



Patient education 
· type of central venous access device and purpose
· activity restrictions when applicable
· hand hygiene
· when to seek medical care
· principles of sterile technique
· site care
· flushing
· troubleshooting techniques
· emergency measures for clamping the catheter if it breaks 
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