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| The NEW ENGLAN D JOURNAL of MEDICINE

“ REVIEW ARTICLE

CURRENT CONCEPTS

Preventing Complications of Central Venous
Catheterization

David C. McGee, M.D., and Michael K. Gould, M.D

N ENGL J MED 348;12march 20, 2003

Central venous catheters allow measurement of hemodynamic variables
that cannot be measured ccurately by noninvasive means and allow delivery
of medications and nutritional support that cannot be given safely through
peripheral venous catheters.

Unfortunately, the use of central venous catheters is associated with
adverse events that are both hazardous to patients and expensive to treat.

More than 15 percent of patients who receive these catheters
have complications.

Mechanical complications are reported to occur in 5 to 19 percent of
patients, infectious complications in 5 to 26 percent, and thrombotic
complications in 2 to 26 percent.

to Prevent Complications.

Infectious B&fE

Mechanical #4#4

Thrombotic M2 E
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:-| Infectious :-| Infectious

Insert catheters at the subclavian venous site
Use antimicrobial-impregnated catheters

Rationale Rationale

The use of antimicrobial-impregnated catheters reduces the

risk of catheter-related bloodstream infections and reduces The risk of catheter-related infection is
costs when the rate of catheter-related bloodstream

infection >2% onver' with su_bclavian catheterization than
with internal jugular or femoral
catheterization

!.‘ Infectious !-‘ Infectious

Use maximal sterile-barrier precautions during

catheter insertion Avoid the use of antibiotic ointments
Rationale Rationale
Use of a mask, cap, sterile gown, sterile gloves, The application of antibiotic ointments increases
and large sterile drape reduces the rate of the rate of colonization by fungi, promotes the
infections and reduces costs development of antibiotic-resistant bacteria, and

has not been shown to affect the risk of
catheterrelated bloodstream infections

:.‘ Infectious :-‘ Infectious

Disinfect catheter hubs Do not schedule routine catheter changes

Rationale Rationale

Scheduled, routine replacement of central venous
Catheter hubs are common sites of catheter contamination catheters at a new site does not reduce the risk of
catheter-related bloodstream infection; scheduled,
routine exchange of catheters over a guide wire is
associated with a trend toward increased catheterrelated
infections




2011/5/18

:-| Infectious

Remove catheters when they
are no longer needed

Rationale

The probability of colonization and catheter-
related bloodstream infection increases over
time

:-| Mechanical

Recognize risk factors for difficult catheterization

Rationale

A history of failed catheterization attempts or the
need for catheterization

at sites of prior surgery, skeletal deformity, or
scarring suggests that catheterization may be
difficult

i Mechanical

Seek assistance from an experienced
clinician

Rationale

Insertion by a physician who has performed
>50 catheterizations is half as likely to result in
a mechanical complication as insertion of a
catheter by a physician who has performed
<50 catheterizations

!-‘ Mechanical

Avoid femoral venous catheterization

Rationale

The frequency of mechanical complications with
femoral catheterization is higher than with
subclavian or internal jugular catheterization; the
rates of serious complications are similar with the
femoral and subclavian approaches

:.‘ Mechanical

Use ultrasound guidance during
internal jugular catheterization

Rationale

The use of ultrasound guidance during internal
jugular catheterization reduces the time
required for insertion and reduces the rates of
unsuccessful catheterization, carotid-artery
puncture, and hematoma formation

‘ Mechanical

Do not schedule routine catheter changes

Rationale

Scheduled, routine replacement of catheters at
new sites increases the risk of mechanical
complications
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Thrombotic

Insert the catheter at the subclavian site

Rationale

Subclavian catheterization carries a lower
risk of catheter-related thrombosis than
femoral or internal jugular catheterization

Table 2. Fi of Mechanical Compli According to the Route
of Catheterization.”
Complication Frequency

Internal Jugular Subclavian Femoral

percent

Arterial puncture 6.3-9.4 3.1-49 9.0-15.0
Hematoma <0.1-2.2 12-21 3.8-44
Hemothorax NA 0.4-06 NA
Pneumothorax <0.1-0.2 15-3.1 NA
Total 63-11.8 6.2-10.7 12.8-19.4

* Data are from Merrer et al.,® Sznajder et al,s Mansfield et al.,® Martin et al,22
Durbec et al, 22 and Timsit et al 24 NA denotes not applicable.

Table 3. Types of Catheter-Associated Infections.
Trpe Description

Catheter colonization

Growth of organisms from a catheter segment by either semiquantitative or quantitative
culturet

Catheter-related blood- Isolation of the L from a blood culture and from quan-
stream infection titative culture of a catheter segment, accompanied by clinical symptoms of blood-

stream infection without any other apparent source of infectiont

Exit-site infection Erythema, tenderness, induration, or purulence within 2 cm of the exit site of the catheter

* Information is adapted from Pearson 4

1 the semiquantitative culture technique,” the catheter sagment is rolled on a culture plate, which is observed for colo-
ny formation; the growth of 215 colony-forming units defines q technique, %<0 the cathe-
ter segment is processed in broth and sonicated, and the broth s surface-plated onto a culture plate; the growth of 1000
of fo units defines

+ For the prediction of catheter-related bloodstream infections in patients without burns, the semiquantitative culture
technique has a sensitivity of 86 percent, a specificity of 88 percent, a positive predictive value of 33 percent, and a neg-

| hnique has a sensitivity of 80 percent, a specificity of 94

parcant, a positive pradictiva value of 73 pareent, and a negative predictive value of 98 parcant ©

A central venous catheter in place for =3 daps
followng. suspected infection without anot

signs of sepaia, sepais, septic shack, or et ik

nd at beast one of the
confimed source,
e infection

Remove
Order two

theter N
blood culture: Catheter needed) )
Continue evaluation for infection

Order two blood cultures

Catheter site infected?

Exil.Site Infection
Yo Bemore catheter
Insert new catheter at new site

No

jotics fsepsis
o septic shock s present

¥
Sepsis or septi — irical antibiotics

3 Ne
Septic shock?
Change catheter over guide wire Ve
Culture cathetes tip
Source of infection ather
= than catheter probable?
No
Catheter Infection Unlikely - Remove catheter
for other Tip cuture positive? Culture catheter tip
sources of inection Insert new catheter at new site
Blood cultures positive?
No Yes

Catheter-Related Bloodstream Infection
Remove cathetes and insert new catheter

at new ste (f not aiready done]
Antibiotics are i ted

Remove catheter and msert new catheter
at new st (f not aready done)
Antibiotics are not indicated

Catheter Colonization ‘

y

of organiums
Treatfor 1014 days

echnique for Catheterization at the Internal Jugular

man carotid
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er muscle)
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