Interventional Radiology

GRAND ROUNDS

TOPIC: Central Venous
Access

Central venous access catheters (CVAC) are
increasingly used for a variety of indications
including hemodialysis, parenteral nutrition and
the long-term administration of chemotherapeutic,
antibiotic or anti-fungal agents. Central venous
access can be achieved by interventional radiolo-
gists from both peripheral and central veins using a
variety of techniques to insert a wide array of
catheters and ports (Fig. 1). Approximately 3.4
million central venous access catheters are placed

in patients, in the United States each year.

Interventional Radiology
Placement

Interventional radiology techniques in the place-
ment of CVACs were initially developed to
provide central venous access in unconventional
cases in which there were no good surgical alterna-
tives. In recent years, percutaneous placement
techniques using radiologic guidance have
increased, and in many institutions interventional

radiology placement is the method of choice.
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There are a number of advantages to placing
central venous access devices in the interventional
radiology suite, including higher technical success
rates. The rate of successful placement with image-
guided techniques approaches 100 percent' com-
pared to 44 percent — 74 percent for surgical place-
ment via cutdown of the cephalic vein,”® and 92
percent — 100 percent for other surgical tech-
niques.”"

Modern angiographic materials also provide
improved safety and efficacy during access to the
venous system compared with historical access pro-
cedures. Small needles, guide wire and sheath use,
better access devices, and the use of ultrasound or
contrast-enhanced fluoroscopic guidance techniques
that allow accurate visualization of the target vein,
have all dramatically improved efficacy and safety
by reducing the risks of inadvertent punctures of
nearby arteries or the lung.***'

Interventional radiology techniques also allow
for greater precision. With fluoroscopic guidance,
the catheter tip can be directed into the optimal
position within the venous system, before the pro-
cedure is terminated. By avoiding surgical cut-
down techniques, which are more likely to result in
sacrifice of the vein, radiologic placement preserves

future access and decreases patient discomfort.

Implantable Ports

—

SOCIETY OF

INTERVENTIONAL\

RADIOLOGY

Enhanced care through advanced technology®



Venographically guided venipuncture of
upper arm vein for PICC line placement.

Other advantages include shortened procedure
times and decreased costs. Placement in the inter-
ventional radiology suite typically requires one-
third to one-half the time needed for surgical place-
ment. The schedule in the interventional radiolo-
gy suite is often more flexible than the operating
room schedule, generally allowing same day service
for CVAC placement. Placement of CVACs in the
interventional suite is typically half the cost of

placement by surgical cutdown techniques.

Advantages of Interventional Radiology Placement

* Higher technical success rates

* Fewer procedural complications

* More consistent catheter placement
* Shortened procedure time

* Decreased costs

Device Type

Consultation between the referral physician and
interventional radiologist is important in selecting
the appropriate central venous access device, which
depends on the frequency, type, and length of
therapy; the patient’s level of activity; and the
patient’s ability to perform routine catheter care.

Device types include:

Needle puncture of axillosubclavian vein
under ultrasound guidance.

* Non-tunneled catheters, which are designed for
short- or intermediate-term access. These
include standard triple lumen CVACs and
peripherally inserted central catheters
(PICC lines).

¢ Externally tunneled catheters that are designed
for at-home or long-term use. These devices are
appropriate when continuous or frequent access
is required, when high flow rates are needed, as
for hemodialysis or apheresis, and when patients
are particularly adverse to frequent needle
sticks.

¢ Totally implantable devices, or subcutaneous
ports, which are implanted in the chest wall or

upper extremity for long-term, intermittent use.

Methods of Placement

Percutaneous placement of catheters requires
venous access, tunnel or subcutaneous pocket for-
mation, if needed, and positioning of the catheter
within the central venous system. Venous access is
typically guided with contrast-enhanced fluo-
roscopy or ultrasound. Conventional central
venous access sites include the axillosubclavian,
and internal and external jugular veins. Typical
peripheral venous access sites include basilic,
cephalic, and brachial veins in the upper extremity.
Unconventional sites include the inferior vena
cava, hepatic veins, collateral veins, and occluded

venous segments.



Complications

Procedural complications related to device place-
ment occur in less than 2 percent of patients and
have been significantly minimized through the use
of ultrasound and fluoroscopic guidance and the
routine use of small, 21-gauge needles.”” Late
complications include catheter thrombosis, venous
thrombosis and thrombophlebitis. Long-term
catheter patency may be threatened by fibrin
sheath encasement of the intravenous catheter tip,
which impairs blood sampling and infusion. This
complication may be treated with urokinase infu-
sion or by mechanical disruption of the sheath with
a guidewire or loop snare. The latter procedure is
performed by interventional radiologists under flu-
oroscopic guidance, and can prevent the need to
replace tunneled catheters or ports." The most
significant complication, regardless of method of
placement, is infection which occurs in 10 percent to
30 percent of cases, or at the rate of 1.4 per 1,000
days."" Some infections, if detected early, can be
managed with local care and antibiotics without
catheter removal. Infections in the tunnel or port

pocket frequently require device removal.

Long-term Catheter Care

It is important that a member of the nursing team
or other professional staff teach proper catheter
care and dressing changes to prevent infection, as
well as instruct the patient or care giver in access
and heparinization techniques and minor catheter

repair.
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When Access is Limited....

In the presence of central venous occlusion,
interventional radiology techniques offer a number
of alternative access routes and methods, including:

eTranslumbar, direct inferior vena cava
eTranshepatic, hepatic venous inferior vena cava

eTransthoracic, intercostal vein to
azygous/hemizygous vein

*Recanalization of central venous occlusions
*Various upper extremity transcollaterals

«Common femoral or greater saphenous vein

A translumbar Hickman catheter (arrows) has
been placed in the inferior vena cava in a
patient with chronic upper and lower extremi-
ty venous occlusions.
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