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D
uring the past decade, the use of peripherally inserted central catheters (PICCs) has
increased significantly. This increase in clinical use and importance has prompted
deviation from the original concept of the PICC being a central venous catheter.

After careful consideration of clinical research, the Board of Directors of the National
Association of Vascular Access Networks (NAVAN) feels there is sufficient information
to support the following position statement. 
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A
PICC is defined as a central

venous catheter inserted at a

peripheral location and advanced

into the SVC. For adults, the

veins of the antecubital fossa or the prox-

imal portion of the upper extremity are

the preferred insertion site. In neonatal

patients, scalp veins, such as the poste-

rior auricular and temporal veins, may be

used. For pediatric patients, the saphe-

nous, popliteal, and femoral veins of the

leg may serve as the insertion site, with

the tip location in the inferior vena cava.1

Abbreviations used for catheters

inserted from peripheral veins have cre-

ated confusion, rather than clarity, of the

catheter type. For this reason, the use of

“PICC” is considered the appropriate

acronym. The term “peripherally

inserted catheter” or “PIC” should be

avoided because this can be interpreted

to include several types of catheters and

is not completely indicative of a periph-

erally inserted central catheter. 

Use of veins in the upper extremity

to gain access to the central venous sys-

tem was first attempted in 1912.2 PICCs

gained attention in the middle 1970s,

primarily for the infusion of antineo-

plastic agents and parenteral nutrition.3-6

The first study of nurse-inserted PICCs

was published in 1979.7 In the 1980s,

PICC use increased as the expansion of

intravenous therapy into home health

care increased the need for reliable

venous access.8 PICCs continue to pro-

vide a successful alternative to repeated

peripheral venipuncture and insertion of

other central venous catheters in all

health care settings.

Numerous published studies examine

the clinical performance of PICCs.9-27

These studies all report successful clini-

cal use of PICCs with low complication

rates. In some studies, the preferred site

for tip location is only the SVC while

others include innominate or brachio-

cephalic, subclavian, and axillary veins

as acceptable. Subsequently, the chal-

lenge is correlating clinical outcomes to

specific tip location. 

The SVC was defined as the accept-

able tip location for central venous

catheters in the 1950s.2 In this location,

the catheter is more likely to lie parallel

to the vein wall without impinging on

the wall. Solutions infused through the

SVC will be diluted by rapid blood

flow. When the catheter tip lies outside

the SVC, vein curvatures, junctions, and

venous valves, and vein diameter

increase the possibility of tip contact

with the vein wall. This contact disrupts

the endothelial cell layer of the tunica

intima, exposes the basement mem-

brane, and triggers the clotting process.

Smaller vein diameters indicate smaller

amounts of blood flow, leading to irrita-

tion of a chemical nature.2 Thus the

mechanical irritation of the vessel at the

catheter tip is compounded by the

chemical irritation from the solution

being infused. Thrombosis, throm-

bophlebitis, and possible subsequent

catheter-related infection can result from

this vessel wall irritation.28

Deep vein thrombosis of the upper

extremities is estimated to occur at a rate

of more than 50,000 cases per year, with

30% to 40% of these cases being associ-

ated with central venous catheters. While

only 3% of central venous catheters

develop clinically significant thromboses,

subclinical (i.e., clinically silent) throm-

boses can be found radiographically in

30% to 60% of all central catheters.29 Oth-

ers report that the incidence of catheter-

related venous thrombosis is as high as

68%, with only 1% to 5% demonstrating

clinical evidence of thrombosis.2

A study of tunneled catheters fol-

lowed groups of patients with different

flush regimens, chemotherapy infusion

volumes, and tip locations.30 In 107

catheters, optimal tip location (defined

as the SVC, right atrium, or their junc-

tion) resulted in a 16% incidence of

thrombosis, while those in suboptimal

tip locations (defined as any other vein)

had a 62% incidence of thrombosis. All
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N
AVAN recommends that the most appropriate location

for the tip of peripherally inserted central catheters

(PICCs) is the lower one-third of the superior vena cava

(SVC), close to the junction of the SVC and the right

atrium. This tip location allows the catheter to float freely within

the vein lumen and lie parallel to the vessel wall, resulting in a

considerable reduction in such complications as thrombosis and

infection. The catheter tip should not extend into the right

atrium, as cardiac complications may develop with such a

placement. Insertion sites in the lower extremity of pediatric

and neonatal patients should result in a tip location in the infe-

rior vena cava above the level of the hemidiaphragm.

Anatomical or pathophysiological reasons prohibiting tip

advancement into the SVC may indicate a need for tip location

in veins distal to the SVC (e.g., innominate or brachiocephalic,

subclavian, and axillary veins) also referred to as a midclavicu-

lar catheter. Reasons include, but are not limited to, SVC syn-

drome, chest tumors encroaching on the SVC, and surgically

created changes to the internal anatomy. Careful assessment of

all factors, such as solution pH, osmolality, coagulation anoma-

lies, primary and chronic diseases, and length of therapy, is

required to weigh the risks versus the benefits of choosing

these non-central (non-SVC) tip locations.

After insertion, confirmation of PICC tip position is neces-

sary and can be obtained by a chest radiograph or other

imaging modality. PICC tips found to be in an aberrant loca-

tion should be repositioned prior to infusion of any solution

through the catheter. 

PICC tip location is influenced by (1) the original effective

catheter length; (2) anthropometric measurements; (3)

catheter trimming or cutting to a specific length; (4) patient’s

height, arm length, and chest width; (5) venipuncture site;

and (6) anatomical pathway of the vein used for insertion

and advancement of the PICC. All such factors must be con-

sidered when selecting product(s), writing policies and pro-

cedures, and assessing individual patients. 
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thrombi were confirmed by venogram

or at autopsy.

In a randomized clinical trial, Kearns

compared PICCs whose tips were

placed in the SVC to PICCs whose tips

were placed in the axillosubclavian-

innominate vein.31 Solution osmolalities

infused through both tip locations

ranged from 160 and 455 mOsm/kg.

Venograms were performed to assess

vein condition at the catheter tip. The

axillosubclavian-innominate group had

a 60% thrombosis rate; the SVC group a

21% thrombosis rate. 

Many factors are involved in the for-

mation of thromboses associated with

venous catheters. Patient-related factors

include alterations in clotting processes

related to chronic diseases and genetic

abnormalities, hydration and nutritional

status, and alterations in blood flow

related to movement and vessel stenosis.

Infusate-related factors include final solu-

tion osmolality and pH.

While it may not prevent the problem

completely, catheter tip location is a crit-

ical factor in the development of throm-

boses and is a conscious choice made

by health care professionals based on

knowledge of patient-related risk factors,

published research on venous throm-

boses, and catheter characteristics. ♥
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