INJECTION OF CONTRAST MEDIA

General Considerations

Injection methods vary depending on
vascular access, clinical problems, and type
of examination. The mode and method of
delivery, either by hand or by power
injector, also vary for the procedures listed.
Subject to the requirements of state law, a
radiologist, radiologic technologist, or nurse
may administer contrast media. Stable
intravenous (IV) access is necessary. For
current American College of Radiology
(ACR) recommendations regarding injection
of contrast media (including radio-
pharmaceuticals) see the ACR Practice
Guideline for the Use of Intravascular
Contrast Media.

Referring to the FDA-mandated package
inserts may be appropriate in determining
the contrast media doses and concentrations
(see  Appendix A, Contrast Media
Specifications). It is important to avoid
prolonged admixture of blood and contrast
media in syringes and catheters whenever
possible, due to the risk of clots forming. In
general, unless known to be safe, the
admixture of contrast media and any
medication should be avoided. However,
heparin may be combined with contrast
media.

Mechanical Injection of Intravenous
Contrast Media

Bolus or power injection of IV contrast
material is superior to drip infusion for
enhancing normal and abnormal structures
during body computed tomography (CT).
Radiology personnel must recognize the
need for proper technique to avoid the
potentially serious complications of contrast
media extravasation and air embolism. (See
the Chapter on Extravasation of Contrast
Media.) When the proper technique is used,
contrast medium can be safely administered

intravenously by power injector, even at
high-flow rates.

Technique

To avoid potential complications, the
patient’s full cooperation should be obtained
whenever possible. Communicating with the
patient before the examination and during
the injection may reduce the risk of contrast
medium extravasation. If the patient reports
pain or the sensation of swelling at the
injection  site, injection should be
discontinued.

Intravenous contrast media should be
administered by power injector through a
flexible plastic cannula. Use of metal
needles for power injection should be
avoided. In addition, the flow rate should be
appropriate for the gauge of the catheter
used. Although 22-gauge catheters may be
able to tolerate flow rates up to 5 ml/sec, a
20-gauge or larger catheter is preferable for
flow rates of 3 ml/sec or higher. An
antecubital or large forearm vein is the
preferred venous access site for power
injection. If a more peripheral (e.g., hand or
wrist) venipuncture site is used, a flow rate
of no greater than 1.5 ml/sec may be more
appropriate.

Careful preparation of the power injection
apparatus is essential to minimize the risk of
contrast medium extravasation or air
embolism. Standard procedures should be
used to clear the syringe and pressure tubing
of air, after which the syringe should be
reoriented with the tubing directed
downward. Before initiating the injection,
the position of the catheter tip should be
checked for venous backflow. If backflow is
not obtained, the catheter may need
adjustment, and a saline test flush or special
monitoring of the site during injection may
be appropriate. If the venipuncture site is
tender or infiltrated, an alternative site
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should be sought. If venous backflow is
obtained, the power injector and tubing
should be positioned to allow adequate table
movement without tension on the
intravenous line.

A critical step in preventing significant
extravasation is direct monitoring of the
venipuncture site by palpation during the
initial portion of the contrast medium
injection. If no problem is encountered
during the first 15 seconds, the individual
monitoring the injection exits the CT scan
room before the scanning begins. If
extravasation is detected, the injection is
stopped  immediately. = Communication
between the technologist and the patient via
an intercom or television system should be
maintained throughout the examination.

Power injection of contrast media through
some central venous catheters can be
performed safely, provided that certain
precautions are followed. First, either the CT
scout scan or a recent chest radiograph
should be checked to confirm the proper
location of the catheter tip. Before
connecting the catheter to the injector
system tubing, the catheter tip position
should be tested for venous backflow.
Occasionally backflow will not be obtained
because the catheter tip is positioned against
the wall of the vein in which it is located. If
saline can be injected through the catheter
without abnormal resistance, contrast media
can be administered through the catheter
safely. If abnormal resistance or discomfort
is encountered, an alternative venous access
site should be sought. Injection with large-
bore (9.5-F to 10-F) central venous catheters
using flow rates of up to 2.5 ml/sec has been
shown to generate pressures below
manufacturers’ specified limits.

For power injection of contrast media
through some central venous catheters, the
radiologist should consult manufacturers’
recommendations. Contrast media should
not be administered by power injector
through small-bore, peripheral (e.g., arm)
access central venous catheters (unless

permitted by the manufacturer’s
specifications) because of the risk of
catheter breakage.

It cannot be assumed that all vascular
catheters including a peripherally inserted
central catheter (PICC) can tolerate a
mechanical injection. However, a number of
manufacturers have produced power injector
compatible  vascular  catheters.  The
manufacturer’s specifications should be
followed.

Air Embolism

Clinically significant venous air embolism is
a potentially fatal but extremely rare
complication of IV contrast media injection.
Clinically “silent” venous air embolism,
however, commonly occurs when an IV
contrast medium is administered by hand
injection. Care when using power injection
for contrast-enhanced CT minimizes the risk
of this complication. On CT, venous air
embolism is most commonly identified as
air bubbles or air-fluid levels in the
intrathoracic veins, main pulmonary artery,
or right ventricle. Air embolism has also
been identified in intracranial venous
structures.

Inadvertent injection of large amounts of air
into the venous system may result in air
hunger, dyspnea, cough, chest pain,
pulmonary edema, tachycardia, hypotension,
or expiratory wheezing. Neurologic deficits
may result from stroke due to decreased
cardiac output or paradoxical air embolism.
Patients with right-to-left intracardiac shunts
or pulmonary arteriovenous malformations
are at a higher risk of having a neurological
deficit develop from small volumes of air
embolism.

Treatment of venous air embolism includes
administration of 100% oxygen and placing
the patient in the left lateral decubitus
position (i.e., left side down). Hyperbaric
oxygen has been recommended to reduce the
size of air bubbles, helping to restore
circulation and oxygenation. If cardio-
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pulmonary arrest occurs, closed-chest
cardiopulmonary resuscitation should be
initiated immediately.
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