Reopen the pipeline

Learn why a vein or catheter may become occluded, how to head off trouble, and

what to do if your patient has problems.
BY LYNN C. HADAWAY, RN,C, CRNI, MED

WALTER ZINKOFF, 77, has bacterial endocarditis
and receives vancomycin through a peripherally
inserted central catheter (PICC). Attempting to flush
the catheter before infusing his next dose, you
encounter a lot of resistance and can't aspirate blood.
Mr. Zinkoff tells you that his last dose took 2 hours to
infuse—twice as long as normal.

You should get a free-flowing blood return whenev-
er you use a syringe to gently aspirate from any intra-
venous (I.V.) catheter, so you're facing a problem. To
protect Mr. Zinkoff from serious complications, inves-
tigate whether a thrombus or something else is oc-
cluding his PICC or the vein where it resides before
you try to inject or infuse anything through it.

The vein and the catheter are two distinct flow sys-
tems, each vulnerable to occlusion during I.V. therapy.
The causes of vein and catheter problems vary, as do
prevention and management tech-

thrombosis develops later.) Phlebitis or infiltration
also can slow or stop the flow of fluid.

Routinely assess your patient’s hand and arm where
the I.V. device was placed. Look for reddened,
blanched, tight, translucent, or cool skin; swelling;
pain; numbness; streak formation; a palpable venous
cord; purulent drainage; and circulatory impairment.
If you detect any of these problems, immediately
remove the peripheral catheter.

Although blood return is a key assessment finding in
L.V. therapy, inability to get a blood return isn't a sure
sign of occlusion in a peripheral catheter. Aspirating
from a catheter resting in a small-diameter vein could
collapse the vein wall into the catheter tip to block the
backflow of blood. Assess your patient for other signs
and symptoms of complications and try other ways to
get a blood return. For example, hold the L.V. bag lower

than the cath-

niques. In this article, T'll discuss
problems that can affect catheters
in both peripheral and central
veins, explain what you can do to
protect your patient from injury,
and offer suggestions that may
help you save a line.

Vein wall collapsing

into the catheter tip during aspiration

eter or gently
pinch the ad-
ministration set
near the cath-
eter. If you still
don'’t get blood

return, replace

the catheter.

Problems with peripheral
catheters —
Because their tips remain in |
peripheral veins, both short
peripheral and longer midline
catheters are considered peripheral
catheters.

A short peripheral catheter; less
than 3 inches (7.5 cm) long, is
typically placed in a small, super-
ficial vein of the hand or arm. If
the I.V. bag runs dry and blood

Leakage from hole inthe = ——0
vein wall near the catheter entry site

Even when
you get a brisk
blood return
from a periph-
eral catheter,
you can't rule
out complica-
tions if other
problem signs
are present. For
example,
swelling around
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backs up, a thrombus can occlude
the catheter. If the dressing doesn't adequately stabilize
the catheter, movement can cause the external portion
to kink or the internal portion to damage the vein wall
and trigger thrombosis. (You'll learn more about how
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the insertion
site may indicate a hole in the vein wall near the
catheter tip in addition to the one where the catheter
entered the vein. (See Assessing for problems and
responding for details.)
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for I.V. therapy

ASSESSING FOR PROBLEMS AND RESPONDING

If the infusion rate of any LV.
catheter is sluggish or you can't
withdraw blood, look for obvious
problems such as the external
part of the catheter kinked or tub-
ing trapped under the patient. If
you don't detect a problem, fol-
low these guidelines, depending
on the catheter type.

In-depth assessment

Review the patient’s medical
record:

e insertion date

e vein used for insertion

o original catheter tip location on
radiology report.

Assess the patient. Observe his
catheter pathway for signs and
symptoms of complications such
as vein thrombosis and extrava-
sation:

o engorged superficial chest wall
vein

o neck or jaw pain

o hearing a gurgling sound or
running stream

o swelling

e patient complaints of discom-
fort or pain.

Assess the catheter:

e patency as evidenced by blood
return and flushing without resis-
tance

e insertion site, integrity of dress-
ing, and securement device

o external catheter length com-
pared with external length docu-
mented at the time of insertion

A midline catheter, typically 6 to 8 inches (15 to 20
cm) long, is positioned in the basilic or cephalic vein
deep in the upper arm. Like a central venous catheter
(CVO), a midline catheter poses a greater risk of a
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o evidence of fluid leakage, not-
ing the amount and color.

Assess the infusion therapy:

o drugs and fluids administered
o use of 0.9% sodium chloride
solution before and after each
drug and blood sampling

o compatibility of all drugs

o if compatibility unknown,
investigating whether adminis-
tered drugs could precipitate. If
compatibility still unknown,
assume incompatibility.

o pharmacy consulted for more
information about drug pH.
Appropriate responses

Use your assessment findings to
determine the appropriate man-
agement.

e Evidence of intraluminal throm-
bus. Follow hospital policies and
procedures to administer a fibri-
nolytic agent.

e Evidence of drug precipitate.
Use the clearance agent appropri-
ate for the suspected drug.

o Suspected mechanical prob-
lem. Get an order for a chest
X-ray to assess tip location and
detect possible pinch-off syn-
drome.

e Problem unresponsive to clear-
ance agent or inapparent on
chest X-ray. The patient should be
referred to interventional radiolo-
gy for a cathetergram, venogram,
or other appropriate diagnostic
study.
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large clot and pulmonary embolus because
of its location in a large, deep vein. Signs
and symptoms of phlebitis or infiltration
may not appear as quickly as they would
in a vein closer to the surface, so carefully
assess your patient’s insertion site dressing,
the external catheter segment, and his
entire arm.

Correct any external problem you find,
such as kinking of the external catheter, but
contact the I.V. team if you don't get a blood
return. Remove the catheter only if you
detect evidence of phlebitis or infiltration.

Why a CVC?

Your patient may have one of various types
of CVCs inserted if peripheral venous
access is limited or unavailable or if his pre-
scribed 1.V. medication is highly irritating
and requires maximum hemodilution in a
large central vein. A CVC is indicated to
infuse continuous vesicant chemotherapy, a
parenteral nutrition solution containing
more than 10% dextrose or 5% protein, and
any solution with a pH less than 5 or
greater than 9 or osmolarity greater than
500 mOsm/liter.

The length of an individual CVC
depends on its design, the patient’s size,
and the chosen insertion site. Many inner
and outer diameters are available.

The insertion method for a PICC or a
nontunneled CVC is percutaneous
venipuncture; a tunneled catheter or
implanted port is inserted surgically.
When the CVC is inserted in an arm,
subclavian, or jugular vein, its tip rests in
the superior vena cava; the tip of a CVC
inserted in a leg vein rests in the inferior

vena cava. At the time of insertion, a chest X-ray is
done to confirm proper tip location and catheter
position parallel with the vein wall, and the location
is documented.
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A CVC poses greater risks
A CVC stays in contact with a long vein segment,
increasing the risk of complications. But removing it
and inserting another would pose additional risks,
such as pneumothorax and artery or nerve damage.
Reinsertion can be painful, stressful, and expensive
and your patient may need 1.V. therapy over a long
period, so make every effort to correct problems to
avoid the need for catheter replacement.

Carefully assess your patient for these clinical mani-
festations of vein- or catheter-related thrombosis:
¢ inability to aspirate blood
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e pain and swelling on the chest wall, neck, and jaw on
the side of catheter insertion; in the extremity’s upper
portion; or in the periclavicular area (depending on
insertion site)
e engorged peripheral veins on the extremity or chest
wall on that side
e paresthesia or discoloration of the extremity
¢ loss of function in the extremity.

If you detect any of these problems, immediately
investigate whether your patient’s vein or the CVC is
occluded.

Problems outside the catheter

Vein thrombosis caused by a fibrin layer on the
catheter, a thrombus on the vein wall or the fibrin
layer, or a complete occlusive thrombus between the
vein and the catheter can slow or stop the flow of
blood.

A fibrin layer starts forming on every catheter as
soon as it enters the bloodstream. Within 5 minutes,
proteins binding to the catheter surface equal the pro-
tein concentration in the bloodstream. Within 24 hours,
a layer of platelets and white blood cells about 1 mm
thick adheres to the proteins. Depending on the
patient’s coagulation factors, a thrombus can build on
this layer. Within a week of catheter insertion, smooth
muscle cells from the injured vein wall migrate to cover
the puncture site and the fibrin/thrombus layer. Within
2 weeks, more smooth muscle cells and collagen stabi-
lize this layer.

A fibrin layer can obstruct blood flow several ways.
A fibrin flap or “tail” on the catheter tip can act like a
valve, opening with infusion and closing on aspiration.
A fibrin sheath encasing part of the catheter and its tip,
like a sock, can cause fluid leaving the tip to flow retro-
grade along the catheter under the sheath and enter the
normal blood flow upstream at the sheath’s open end.
If a fibrin sheath completely covers the catheter, the
fluid leaving the tip flows outside the catheter within
the sheath all the way back to where the catheter enters
the vein to cause extravasation injury.

A thrombus on the vein wall can be beneficial or it
can interfere with L.V. therapy by slowing the flow of
fluid or stopping it completely if the thrombus
extends over the catheter lumen. Each venipuncture
you perform disturbs the vein’s inner layer of smooth,
flat endothelial cells—the tunica intima—and triggers
thrombosis. Platelets accumulate in the damaged area
to initiate clotting. A stable platelet plug held together
with fibrin strands traps red blood cells, forming a
beneficial thrombus that stops bleeding at the punc-
ture site. Normally, fibrinolysis destroys the thrombus
when its mission is done.
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A veno-occlusive thrombus extends from the vein
wall to the catheter and totally occludes blood flow
through the vein.

Poor venipuncture technique, traumatic catheter
advancement, catheter tip impingement against the
vein wall, and the infusion of irritating medications can
damage the tunica intima enough to trigger dysfunc-
tional thrombosis. The degree of trauma, the length of
vein that's damaged, and the patient’s blood coagulation
status all play a role in the size of the thrombus.

Skillful venipuncture and slow, gentle catheter
advancement minimize damage to the tunica intima to
prevent harmful thrombosis. Using the smallest cath-
eter appropriate to deliver prescribed therapy, posi-
tioning the tip so it lies parallel to the vein wall, and
infusing irritating drugs into veins of maximum blood
flow also reduce the risk of damage and thrombosis.

Even skillful insertion technique can’t prevent
thrombosis if the patient’s blood is hypercoagulable.
Hypercoagulable states can occur with antiphospho-
lipid syndrome, heparin-induced thrombocytopenia,
malignancy, pregnancy, hormone replacement thera-
py, bed rest, and deficiencies in protein S, protein C,
and antithrombin.

Identifying and treating vein thrombosis
Diagnostic tests to identify vein thrombosis include
color-flow duplex ultrasonography, radiographic imag-
ing with contrast media, magnetic resonance imaging,
angiography, and transesophageal echocardiography:
Injecting a contrast medium through the catheter may
help identify problems in the lumen or at the tip.
Contrast medium injected into the vein distal to the
catheter insertion site can reveal problems within the
vein outside the catheter. Careful attention to the con-
trast pathway can reveal the presence of a fibrin sheath.

Techniques used to resolve catheter-related vein
thrombosis include therapy with a fibrinolytic or anti-
coagulant agent.

Catheter-directed fibrinolysis is performed in the
interventional radiology department. Small amounts
of a fibrinolytic agent such as recombinant tissue plas-
minogen activator (t-PA, alteplase) are injected
through the catheter or sprayed intermittently on the
thrombus through a separate catheter inserted in the
thrombus.

Infusion of low-dose t-PA is a promising technique
of infusing small systemic doses without further inva-
sive techniques. Although this method poses a risk of
systemic fibrinolysis, the dose is only about 10% of
the amount infused to combat a myocardial infarction
or stroke. In studies of hemodialysis catheters, t-PA
has been infused at rates from 1 to 2.5 mg/hour into
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Partial vein
thrombosis formed by
platelets, fibrin strands, and blood

Total vein thrombosis
blocking blood flow

each catheter lumen for 2 to 4 hours. Hemodialysis
catheters require flow rates of at least 300 ml/minute,
so this method could succeed with other types of
CVCs as well. The risks of a fibrinolytic infusion must
be weighed against your patient’s need for a CVC and
the risks of removing it and inserting a new one.

The patient will also need systemic anticoagulation,
which calls for infusing an unfractionated heparin for
5 to 10 days with overlapping warfarin therapy for 4 to
5 days. When his international normalized ratio indi-
cates adequate anticoagulation, the heparin is discon-
tinued and he continues warfarin therapy. If the throm-
bus is severe, he may have a venous stent implanted to
prevent reocclusion.

Problems within the catheter lumen

Occlusion of the catheter lumen is the most common
noninfectious complication of CVCs. Affecting about
one-third of all CVCs, occlusions may originate from
biofilm (a slimy material containing microorganisms

that coats the catheter), a thrombus, or drug precipi-

tate. Let’s look at each one.

Biofilm on the catheter surfaces. Like a fibrin layer,
biofilm starts at the time of catheter insertion. Formed
by organisms remaining on the epidermis after skin
antisepsis, biofilm covers the outer surface of all vascu-
lar access devices and may occlude the CVC lumen.
Regardless of how carefully you handle the catheter,
organisms are introduced to its surface during
venipuncture and into its lumen during infusions and
manipulation of the catheter hub during tubing or cap
changes, medication administration, and flushing.

A catheter that’s been in place less than 10 days is
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Biofilm on
the catheter and
inside the lumen

likely to have more biofilm on its outer surface. A
catheter that’s been dwelling for more than 30 days is
likely to have more biofilm on the inner surface as
more organisms are introduced into the lumen.

If fibrin or a thrombus is already occluding the
catheter lumen, biofilm can compound the problem.
Aggressive flushing can shear off biofilm and propel it
into the bloodstream or break down the thrombus to
release organisms into the bloodstream. As a result,
the patient may need therapy for a bloodstream infec-
tion as well as fibrinolytic therapy.

Thrombus in the catheter lumen. Just as protein and
fibrin from the blood collect on the catheter’s outer
surface, they can build up inside the catheter from
blood aspirated to assess catheter patency or from
blood reflux into the lumen. (See Risking reflux to
learn about several unintentional sources.)

Treatment of an intraluminal thrombus calls for
instillation of a fibrinolytic agent. The only drug indi-
cated by the Food and Drug Administration to clear
occluded catheter lumens is t-PA. Although it’s pack-
aged in unit doses, you must prepare the solution
immediately before using it.

To help prevent intraluminal thrombus formation,

Thrombus formation
resulting from reflux

use these techniques:
e Adhere to the appropriate flushing procedure for any
needleless connector system you use.
* Disconnect administration sets and flush the
catheter immediately after the medication has infused.
e Teach your patient with a PICC or midline catheter
to limit physical activity.

Drug precipitates. When incompatible drugs come
in contact with each other, a physicochemical reaction
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changes the solution’s physical properties and a precip-
itate forms. The degree of incompatibility depends on
such factors as how long the drugs are in contact, the
mixing sequence, light exposure, and temperature.
Think of the infusion technique as a possible
problem source: Will your patient’s drugs be mixed
in the same large-volume container (500 ml or 1,000

Drug precipitate
occluding the catheter lumen

ml) and infused over several hours? Will they be
mixed in a syringe and injected within a few min-
utes? Or will one drug be infused through the injec-
tion site of an administration set infusing another
drug? Drug compatibility could differ in each of
these situations. Refer all questions to a pharmacist
who can access and interpret the latest data. Nurses
with documented competency should perform the
catheter clearance procedures.

Responding to drug precipitate depends on why it’s
formed. Acidic drugs with a very low pH can form a
precipitate if the pH rises; alkaline drugs with a high
pH can form a precipitate when the pH drops. In-
stilling hydrochloric acid to decrease the pH of acidic
drugs and sodium bicarbonate to raise the pH of alka-
line drugs should return the precipitate to solution.

Another type of precipitate can occur when infusion
of lipid emulsions causes a waxy material to accumu-
late in the catheter lumen. Although the exact cause is
unknown, the problem is more common when a cath-
eter infusing parenteral nutrition is also used to infuse
other medications or for blood sampling. Admixing all
the components of 3-in-1 parenteral nutrition in one
container might also contribute to this problem.

Instilling a small amount of ethanol, ethyl alcohol,
or sodium hydroxide into the catheter should dissolve
lipid precipitate. Carefully follow the manufacturer’s
instructions because prolonged exposure to alcohol
could damage catheters made of some types of poly-
urethane.

Mechanical occlusions

Many mechanical problems can occlude a CVC.
External causes include a clogged in-line filter, a pinch
in the external portion of the catheter, or a tight
suture. Internally, the catheter could dislodge or
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RISKING REFLUX

Several factors can cause uninten-
tional reflux into the LV. catheter
lumen:

Syringe design. Injecting all the
fluid from a standard syringe into
the catheter compresses the tip on
the syringe barrel. When you
release pressure on the plunger
rod, the plunger rebounds and
draws blood back into several cen-
timeters of the catheter lumen. The
narrower the lumen, the longer the
reflux distance. Syringes specially
designed for catheter flushing are
available to prevent this problem.

Needleless connection system
design. Know which type you're
using.

Negative displacement devices
let blood flow back into the catheter
lumen when you disconnect the
syringe or administration set. When
using such a device, use one of
these positive-pressure flushing
techniques to prevent reflux:

o Withdraw the blunt cannula
from the needleless connector as
you flush the last 0.5 ml of fluid
into the catheter.

e 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.

Positive displacement devices
withhold a small amount of fluid to
overcome blood reflux. Discon-
necting the administration set or
syringe forces the reserved fluid
into the catheter lumen. Don't use
positive pressure flushing tech-
niques with this type of device,
which would cause blood reflux.

Neutral displacement devices
prevent movement of fluid or blood
in either direction when you dis-
connect the device. This prevents
blood reflux and the need to force
additional fluid into the lumen.

Aggressive flushing. By caus-
ing turbulence in the catheter
lumen, aggressive flushing can
shear off biofilm and propel it into
the bloodstream.

Changes in intrathoracic
pressure. Because no valve is
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located between the vena cava
and the right atrium, some blood
flows retrograde with every heart-
beat. Coughing, sneezing, vomit-
ing, lifting heavy objects, or heart
failure can increase intrathoracic
pressure, forcing blood into the
catheter lumen. If the patient
coughs, for example, while his
catheter isn't closed or “locked,”
blood moves into the lumen.

Muscle contraction. Muscle acts
as a venous pump that helps return
blood to the heart. When a muscle
contracts, proximal venous valves
open while distal valves close.
Pressure from the contracting mus-
cle forces the locking fluid out of the
catheter lumen, allowing blood
reflux when the muscle relaxes.

Just as pinching a straw forces
fluid from its tip, pressure from
muscle contraction in an arm with
a midline catheter or a PICC can
compress the catheter and force
fluid from it. Relieving the com-
pression pulls blood back into the
space. A patient with a PICC
should perform regular activities of
daily living but avoid strenuous or
repetitive physical activities.

Changes in infusion pressure.
Venous pressure in the hand is
about 35 mm Hg; at the midline
tip location, it's about 8 mm Hg; in
the superior vena cava, it's

rupture, its tip could migrate, or “pinch-
off syndrome” could affect a catheter
positioned in a subclavian vein.

Catheter dislodgment, partial with-
drawal from the insertion site and a
change in the catheter tip location, can
affect a CVC or midline catheter.
Possible causes include improper tech-
nique removing a dressing, inadequate
catheter securement, and the patient’s
physical activity. If the catheter tip press-
es against the vein wall, occlusion can be
immediate. Even without an occlusion,
though, continued contact with the vein
wall can lead to vein thrombosis.

Never try to reinsert a dislodged
catheter; doing so would increase the risk
of infection. Instead, measure the external
catheter length and compare your mea-
surement with the external length docu-
mented at insertion. If the measurements
for a CVC differ by several centimeters,
the patient needs a chest X-ray to reveal
the tip location. If the X-ray shows that
the tip is no longer in the vena cava, the
catheter should be removed and a new
one inserted. In some cases, a dislodged
catheter can be removed and a new one
inserted over a guidewire to avoid another
insertion procedure.

If the CVC tip is still in the vena cava
and functioning properly, make sure the
catheter is properly secured to prevent

0 mm Hg. Infusion
pressure must be
great enough to
overcome venous
pressure so the fluid
can enter the sys-
temic circulation.
Fluid infusing by
gravity from 4 feet
above the patient
exerts about 100

o7 1] further movement. Docu-
| ment your intervention.

mm Hg of pressure,
or 2 pounds/square inch. When
the fluid container empties, infu-
sion pressure is 0, so blood can
flow backward into the catheter
lumen, especially in peripheral
veins. Most infusion pumps will
maintain positive pressure and
prevent blood reflux.

Changed CVC tip
location due to partial
catheter withdrawal

from insertion site
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during injection
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compressing CVC in
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Clavicle

Subclavian vein

Catheter rupture can result from excessive force
applied during an injection procedure into a midline
catheter or CVC. Infusing by gravity at about 2
pounds/square inch (psi) or by infusion pump at 5 to
25 psi is safe for the catheter, but you don’t know how
much force you're applying to the plunger when you
inject solution into the catheter from a syringe.

Always remember when you inject fluid into an
L.V. catheter with a syringe that larger syringes create
less pressure and smaller syringes create more. When
using a syringe, take care to note resistance and
never forcefully flush the catheter, regardless of the
syringe size. Although large syringes are considered
safer, they don’t provide total protection against
catheter damage. A large hand applying excessive
force to the plunger of a 10-ml syringe attached to an
occluded catheter produces enough intraluminal
pressure to rupture the catheter or to propel a throm-
bus into the bloodstream.

Suspect catheter rupture if infused or injected fluid
leaks from the insertion site, which can occur when
the damaged portion is close to the site. Assess your
patient for signs of inflammation or swelling in any
area of the catheter pathway or the chest wall because
a leak far from the insertion site can cause infiltration
or extravasation injury. Treatment options, which
depend on the risks and benefits for the patient,
include removing the catheter and inserting a new one
or performing a catheter exchange.

Catheter migration, specific to CVCs, occurs when
the internal catheter tip changes position without the
external catheter length changing. A common exam-
ple is a CVC tip moving from the superior vena cava
to the internal jugular vein. The tip can migrate with
changes in intrathoracic venous pressure caused by
coughing, sneezing, vomiting, or heavy lifting; heart
failure; or mechanical ventilation.

Catheter migration causes the infusion to flow
against the direction of blood flow. This condition
could cause the infusing medications to flow retro-
grade into the intracranial venous sinuses and trigger
neurologic problems such as seizures. The catheter
tip also can impinge on the vein wall to increase the
risk of vein thrombosis.

Migration of a subclavian catheter to the jugular vein
directs the catheter tip toward the patient’s head. In-
fusing fluids will cause him to hear a “running stream”
or gurgling sound, a phenomenon that’s commonly the
first clue to the problem. Stop the infusion until the tip
returns to the vena cava. This might occur sponta-
neously or it could require a radiologic intervention.

Pinch-off syndrome affects only catheters inserted in
the subclavian vein. During insertion, the patient is
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placed in a Trendelenburg position with a rolled towel
or sheet between his shoulder blades to widen the angle
between the clavicle and the first rib. If the venipunc-
ture is made medial to the midclavicular line, a small
portion of the catheter outside the vein lies under the
clavicle. When the patient sits up, the clavicle and rib
move together and could compress the catheter in the
narrow space. Over time, the compression can lead to a
catheter rupture and possible embolization.

If your patient has a subclavian catheter and you
can't flush it or aspirate blood, have him change the
position of his arm on the catheter side by raising it or
by pulling his shoulder backward. If you can then
flush the catheter or get a blood return, suspect pinch-
off syndrome.

Pinch-off syndrome also can affect an implanted
port or a tunneled catheter, so carefully assess your
patient’s periclavicular area near the point where the
catheter enters the vein. Check for redness, swelling,
or crepitus.

A chest X-ray can show catheter compression due
to pinch-off syndrome, but be sure to tell the radiolo-
gy department what you suspect. Normal positioning
for a chest X-ray is with the patient’s shoulders rotated
forward, but that position would relieve the compres-
sion. To detect pinch-off, he should be positioned with
his arms freely hanging at his side.

If pinch-off syndrome is causing catheter compres-
sion, the catheter should be removed and a new one
inserted from the jugular vein or lateral to the mid-
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clavicular line to prevent extravasation injury and
catheter embolus.

Management and prevention

Catheter occlusion interrupts your patient’s I.V. ther-
apy, increases his risk of serious complications, and
adds to the cost of care. With quick thinking and
focused assessments, you can identify the problem
fast and intervene effectively. Better yet, armed with
your knowledge of how catheter occlusions develop,
you can head off problems and keep I.V. therapy
flowing smoothly.<»
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Reopen the pipeline for L.V. therapy
GENERAL PURPOSE To teach nurses problem-solving techniques for LV. therapy via peripheral catheters and CVCs.

LEARNING OBJECTIVES After reading the preceding article and taking this test, you should be able to: 1. Identify the problems associated
with each type of LV. catheter. 2. Indicate interventions to help prevent LV. catheter complications. 3. Identify management strategies for
complications associated with peripheral catheters and CVCs.

1. If the patient’s skin at the insertion

site of a short peripheral LV. catheter is

cool, swollen, and numb, you should

a. flush the catheter with saline and heparin.

b. continue the infusion and ask the primary
care provider to evaluate the site.

c. immediately remove the catheter.

d. slow the LV. rate, then reassess the site in
an hour.

2. If aspiration from a short peripheral

L.V. catheter doesn’t produce a blood

return, you should

a. immediately replace the catheter.

b. increase the drip rate to determine if the
catheter is patent.

c. try other ways to get a blood return.

d. flush the catheter with saline and aspirate
again.

3. Which of the following correctly

describes a midline catheter?

a. Placement is in the basilic or cephalic vein
in the upper arm.

b. The length is less than 3 inches.

c. Insertion is performed surgically.

d. The tip rests in the superior vena cava.

4. What risk of large clots and pulmonary
emboli does a midline catheter in a large,

ENROLLMENT FORM Nursing2005, August,

deep vein pose when compared with a
peripheral catheter in a small vein?

a. the same risk c. a greater risk
b. less risk d. no risk

5. Which of the following is an indication

to use a CVC?

a. LV. therapy for all elderly patients, who
tend to have frail skin

b. highly irritating I.V. medication

c. medications that must be administered by
LV. push

d.LV. therapy for young children who tend to
pull out peripheral lines

6. The tip of a CVC inserted in a leg vein
should rest in the
a. femoral vein.

b. iliac vein.

c. inferior vena cava.
d. renal vein.

7. Which technique is used to determine

proper CVC placement?

a. aspirating for blood return with a large
syringe

b. holding the L.V. bag lower than the
catheter and watching for blood return

c. injecting a contrast medium through the
catheter, then performing a CT scan

d. performing a chest X-ray to confirm
catheter tip location

Reopen the pipeline for I.V. therapy

8. Pain and swelling in the patient’s
chest wall, neck, and jaw on the side

of CVC insertion are signs and symptoms
of

a. pinch-off syndrome.

b. vein or catheter thrombosis.

c. infusing irritating medications.

d. pneumothorax.

9. Which of the following correctly

describes a fibrin layer on an LV.

catheter?

a. It starts forming on every catheter as soon
as it enters the bloodstream.

b. It's a buildup of plaque 1 cm thick.

c. It causes high levels of T lymphocytes to
bind to the catheter surface.

d. It develops into a layer of red blood cells
and proteins within 24 hours.

10. Which statement correctly describes

a fibrin layer?

a. It can form a flap on the catheter tip and
act like a valve.

b. It develops when the tunica intima is
damaged.

c. It's a thrombus extending from the vein
wall to the catheter.

d. It occurs when platelets accumulate in a
damaged area.
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11. What's injected into the catheter dur-
ing catheter-directed fibrinolysis to
relieve obstruction?

a. alteplase

b. contrast medium

c. low-molecular-weight heparin

d. unfractionated heparin

12. When an LV. catheter is inserted,
which of the following immediately
develops on its surface?

a. infiltrate C. precipitate

b. biofilm d. thrombus

13. Which statement correctly describes

biofilm on a CVC catheter that’s been in

place longer than 30 days?

a. None is present.

b. The inner and outer catheter surfaces will
have equal amounts.

c. The outer surface will probably have more.

d. The inner surface will probably have more.

14. What can happen if aggressive flush-

ing shears off biofilm?

a. The catheter can migrate, making removal
necessary.

b. The biofilm can be propelled into the
bloodstream and cause an infection.

c. The biofilm can adhere to the catheter sur-
face and cause dislodgment.

d. The biofilm can cause infection at the
catheter insertion site.

15. The only drug approved by the FDA to
clear a thrombus from a CVC is

a. urokinase. c. t-PA.

b. reteplase. d. streptokinase.

16. Which of the following correctly

describes t-PA?

a. It prevents further thrombus formation.

b. You must prepare the solution immedi-
ately before use.

c. It isn't indicated by the FDA to clear an
occluded CVC lumen.

d. It's packaged in multidose vials.

17. To help prevent a PICC intraluminal

thrombus, do all the following except

a. telling the patient to remain supine during
infusions.

b. following appropriate flushing guidelines
for the needleless system being used.

c. flushing the catheter immediately after the
medication has infused.

d. advising the patient to limit activity.

18. What forms when an L.V. solution
changes as a result of incompatible
drugs coming in contact with each
other?

c. thrombus
d. precipitate

a. biofilm
b. fibrin layer

19. Instilling which of the following can
return acidic drug precipitate to a solu-
tion?

a. hydrochloric acid

b. 0.9% sodium chloride

c. sodium bicarbonate

d. sodium hydroxide

20. How can you remove a lipid accumu-

lation from an LV. catheter?

a. Inject a small dose of t-PA into it.

b. Instill a small amount of ethanol or ethyl
alcohol.

c. Flush the catheter with heparin.

d. Aspirate until you see blood return.

21. Improper technique removing a CVC
dressing can cause

a. a change in the catheter tip location.

b. formation of a fibrin layer.

c. a pulmonary embolism.

d. a veno-occlusive thrombus.

22. What's the most appropriate initial
intervention when you suspect a PICC is
dislodged?

a. Remove it immediately.

b. Verify displacement by measuring the
external catheter length and comparing it
with the documented insertion length.

c. Make sure the patient has an ultrasound
to verify tip placement.

d. Advance the catheter to its former posi-
tion.

23. Which complication is most likely if
excessive force is applied during injec-
tion into a CVC or midline catheter?

a. catheter dislodgment

b. fibrin sheath formation

c. catheter rupture

d. migration of the catheter

24. When injecting fluid from a syringe

into an LV. catheter, you should

a. apply as much force as needed to over-
come any resistance.

b. keep injecting even if fluid leaks from the
insertion site.

c. remember that larger syringes create less
pressure than smaller ones.

d. remember that large syringes totally pro-
tect against catheter damage.

25. A patient with a subclavian catheter
who hears a “running stream” sound is
experiencing the first sign of

a. catheter occlusion.

b. catheter migration.

c. infection at the CVC site.
d. pinch-off syndrome.

26. A CVC inserted into the subclavian
vein may become compressed between
the clavicle and the first rib. This can
lead to

a. catheter rupture.
b. phlebitis.

c. inflammation.
d. thrombosis.

27. The inability to flush or aspirate
blood from a subclavian CVC unless the
patient lies in a very specific position
is a typical presentation of

a. catheter dislodgment.

b. catheter migration.

c. drug precipitate.

d. pinch-off syndrome.

28. What's the proper position for a
patient having a chest X-ray to detect
pinch-off syndrome?

a. arms freely hanging at his side

b. arms over his head

c. shoulders rotated forward

d. shoulders rotated backward

29. Which of the following can you

safely administer through a short

peripheral LV. catheter?

a. continuous vesicant chemotherapy

b. solutions with osmolarity greater than
500 mOsm/liter

c. parenteral nutrition containing more than
10% dextrose

d. solutions with a pH between 5 and 9

30. What should you do if you suspect

a mechanical problem with a CVC?

a. Request an order for a chest X-ray to
assess tip location.

b. Request an order for t-PA to correct the
problem.

c. Prepare for removal of the catheter.

d. Aggressively flush the catheter with
heparinized saline.

31. Hypercoagulable states can occur
with

a. protein A deficiency.

b. antithrombin excess.

c. heparin-induced thrombocytopenia.
d. protein D deficiency.

32. Unintentional blood reflux into the

L.V. catheter lumen can occur with any

of the following except

a. vomiting.

b. an empty LV. fluid bag.

c. injecting all the fluid from a standard
syringe.

d. using a neutral displacement device.
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