


Catheterinsertion (1JV, SCV, FV)




Elements of this video have been reproduced
from the NEJM Video in Clinical Medicine, Central
Venous Catheterization, because the procedures

are similar. This has been done with consent of the
authors, and the Journal.




Indications

Intravenous hemodynamic monitoring
Central venous sampling

Parenteral nutrition

Hemodialysis

Transvenous pacing

Placement of pulmonary artery catheters

LLLLL



Equipment

Chlorhexidine skin preparation solution.
Sterile gown, gloves, and drapes.
Hat and mask.

1% lidocaine.

Sterile gauze pads.

22-gauge finder needle.
18-gauge introducer needle.

J-tip guidewire.

Transduction tubing.

Tissue dilator.

Sterile saline for flushing the line.
Catheter.

2-0 silk sutures.

Sterile dressing.



Patient Positioning

= Subclavian and internal jugular
Trendelenburg (head-down) position
rolled towel can be placed between the shoulder

* Femorallines
Reverse Trendelenburg (head-up) position
leg slightly abducted and externally rotated
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Femoral Veiln
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“ Finger at midpoint
of inguinal igament

External
iliac artery and vein
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* halfway between these
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inguinal ligament, lateral [ 2
to the artery and medial saphenous
to the nerve.




Subclavian Veiln
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Internal Jugular Vein
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Internal jugular vein

, Common carotid arter




Approach to
right interna
jugular vein




Seldinger Technique

Needle is
removed

Insertion of
catheter over
0 \ guidewire

&P
B I\
Insertion of guidewire
through needle, then
needle is removed

Guidewire

Skin incision to allow
passage of larger
diameter catheter




Postoperative Care

» Chest radiograph

within the superior vena cava

outside of the right atrium

above the pericardial reflection

the tip should lie above the level of the carina
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Infectious problem

Table 1. Interventions to Prevent Complications.

Type of Complication and Intervention

Infectious

Use antimicrobial-impregnated catheters

Insert catheters at the subclavian venous
site

Use maximal sterile-barrier precautions
during catheter insertion

Avoid the use of antibiotic ointments

Disinfect catheter hubs

Do not schedule routine catheter changes

Remove catheters when they are no longer
needed
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Rationale

The use of antimicrobial-impregnated catheters reduces the risk of
catheter-related bloodstream infections and reduces costs when
the rate of catheter-related bloodstream infection =22£9-11

The risk of catheter-related infection is lower with subclavian catheter-
zation than with internal jugular or femoral catheterization=9.1213

Use of a mask, cap, sterile gown, sterile gloves, and large sterile drape
reduces the rate of infections and reduces costs4

The application of antibiotic cintments increases the rate of coloniza-
tion by fungi,’* promotes the development of antibiotic-resistant
bacteria, ¢ and has not been shown to affect the risk of catheter-
related bloodstream infections®™

Catheter hubs are common sites of catheter contamination1&

Scheduled, routine replacement of central venous catheters at a new
site does not reduce the risk of catheter-related bloodstream
nfection?®22; scheduled, routine exchange of catheters over a
guide wire is associated with a trend toward increased catheter-
related infections?

The probability of colonization and catheter-related bloodstream infec-
tion increases over time® 1221

N Engl J Med 2003;348:1123-33.



Mechanical problem

Mechanical

Recognize risk factors for difficult catheter- A history of failed catheterization attempts or the need for catheteriza-
ization tion at sites off prior surgery, skeletal deformity, or scarring sugges_t}
that catheterization may De dificulis

Seek assistance from an experienced Insertion by a physician who has perﬁ:lrmed[zE-D catheterizations |s half
clinician as likely to result in a mechanical complication as inserfion of a
catheter by a physician who has performed <50 catheterizations®

Avoid femoral venous catheterization [The frequency of mechanical complications with femoral catheter za]
tion is higher than with subclavian or internal jugular catheteriza-
tion™5-52224- the rates of serious complications are similar with the
femoral and subclavian approachess

[L.Ise ultrasound guidance during internal ] The use of ultrasound guidance during internal jugular catheterization

jugular catheterization reduces the time required for insertion and reduces the rates of un-
successful catheterization, carotid-artery puncture, and hematoma

formation2s.25

Do not schedule routine catheter changes | Scheduled, routine replacement of catheters at new sites increases the
risk of mechanical complications'® 27

Thrombotic

Insert the catheter at the subclavian site Subclavian catheterization carries a lower risk of catheter-related
thrombosis than femoral or internal jugular catheterization®28

N Engl J Med 2003;348:1123-33.




Common complications

= Pneumothorax

Occurrence rates
1to 6%

If the patient is stable, and the pneumothorax s
small (<15%),

close expectant observation
If the patient is symptomatic
thoracostomy tube









Table 2. Frequency of Mechanical Complications, According to the Route

of Catheterization.*™

Complication Frequency

Internal Jugular Subclavian
percent
Arterial puncture
Hematoma
Hemothorax
Pneumothorax <0.1-0.2
Total 6.3—11.8
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Femoral

MNA
MNA
12.5-19.4




= Arrhythmias
withdrawn from the right heart
electrocardiogram (EKG) monitoring

= Arterial Puncture
direct pressure on or near the arterial injury site
stent placement, or surgery be required to repair
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= | ost Guidewire

readily retrieved with interventional angiography
techniques

= Air Embolus

dramatic and fatal

Treatment may prove futile if the air bolus is larger
than 5o mL.

left lateral decubitus Trendelenburg position
entrapping air within the right ventricle.
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» Pulmonary Artery Rupture
“*Swan-Ganz"

uncontrolled hemoptysis.

Reinflation, immediate airway intubation with
mechanical ventilation, an urgent portable chest
X-ray, ,mergent thoracotomy may be required

pulmonary angiogram with angio embolization or
vascular stenting



= Central Venous Line Infection
Mortality rates
12 to 25%
Removing the line is adequate

Staphylococcus aureus infections,
metastatic seeding of bacterial emboli
4, 1o 6 weeks of antibiotic therapy
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Table 3. Types of Catheter-Associated Infections.™

Type

Catheter colonization

Catheter-related blood-
stream infection

Exit-site infection

Description

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

Isolation of the same organism from a blood culture and from a semiquantitative or quan-
titative culture of a catheter segment, accompanied by clinical symptoms of blood-
stream infection without any oth arent source of infection:

Erythema, tenderness, induration, or purulence within 2 cm of the exit site of the catheter
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A central wenous catheter in place for =3 days and at least one of the
following: suspected infection without another confirmed source,
signs of sepsis, sepsis, septic shock or exit-site infection

Remove catheter .
Order two blood cultures 1 Catheter needed?
Continue evaluation for infection

Order two blood cultures

Exit-Site Infection
) Remowve catheter
Catheter site infected? J nsert new catheter at new site

Start empirical antibiotics if sepsis
or septic shock is present

™\ Yes
Sepsis or septic shock? /I—'F‘ Start empirical antibiotics

Mo y l

Septic shock?

-\1
|
A

Change catheter over guide wire Yes L
Culture catheter tip

Source of infection other
than catheter probable?

Mo 1.
Catheter Infection Unlikely Remaove catheter

Continue evaluation for other Tip culture positive? | Culture catheter tip
SOources C'F I'r_el:t.o"l / Insert mew catheter at new site

|

Catheter Colonization Catheter-Related Bloodstream Infection
Remowe catheter and insert new Remowve catheter and insert new

at new site (if not already done) at new site (if not already done)
Antibiotics are not indicated Antibicti

are indicated

Tailor antibiot to the sensitivity
of organisms

Treat for 10-14 days




Pearls and Tips

* Prepare the area widely enough

= failedin JV orSVC

obtain a chest radiograph before attempting on
the contralateral side

rule out the presence of a pneumothorax
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= Pressure transducer

Pressure and wave form

= saline-filled length of single-lumen tubing
venous blood : variation with respirations
arterial blood : pulsations



= To avoid malposition
Manually occluding the ipsilateral jugular vein
Head to the contralateral side against resistance



= Rtinternal jugular vein
larger caliber
lower apex of the right lung

= Ltinternal jugular vein

smaller than the right in about one third of
patients.
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TO BE A GOOD SURGEON

= PASSION

= PERSEVERANCE
= KNOWLEDGE

= INTEGRIT

Y

= DECISION MAKING

= INNOVAT

ON

= SURGICA
= EARLY AP

- SKILL
PLICATION OF NEW TECH

= TIME MANAGEMENT
= TAKE CARE OF YOURSELF
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