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Objectives

ÅIndications for insertion of central and 
peripheral lines

ÅComplications associated with procedures

ÅRole of ultrasound in vascular access

ÅRecommended sites for vascular access

ÅRegional anatomy of neck and arms

ÅUltrasound appearance of vascular structures

ÅDiscuss proper needle visualization techniques



Vascular Access Insertion Sites

ÅCentral Lines

ïInternal Jugular 

ïSubclavian

ïFemoral

ÅPeripheral Lines

ïBasilic

ïBrachial

ïCephalic



Where is it Performed?

ÅIntensive care units

ÅEmergency departments

ÅOperating rooms

ÅPre- and post-anesthesia care 
units

ÅHemodialysis units

ÅCardiac catheterization units 

ÅOncology centers
ïoutpatient chemotherapy



Who Performs Procedure?

ÅPICC teams

ÅIV Nurses

ÅAnesthesiologists

ÅOncologists

ÅNephrologists, 
Dialysis teams

ÅInterventional 
Radiologists

ÅSurgeons

ÅEmergency Medicine 
Physicians

ÅIntensivists

ÅPhysician Assistants



CVC vs Peripheral Indications

ÅCVC
ïAdministration of drugs likely to induce phlebitis
ïHemodynamic monitoring
ïParental nutrition
ïTemporary cardiac pacemaker 
ïWhen peripheral access difficult 
ï If multiple medications need to be infused
ïFrequent blood draws
ï Inserted by physicians

ÅPICC
ïAlternative to subclavian lines, internal jugular lines or femoral lines 

which have higher rates of infection and complications
ïWill remain in place no longer than 30 days
ïMore than 50% of central lines are PICC lines
ï Inserted by nurses, physician assistants
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Why use Ultrasound?

ÅDetect anatomic variations and exact vessel location
ÅProvides real-time guidance of needle insertion, guide 

wire and catheter
ÅDetermine condition of vessels and insertion site
ÅImproves accuracy
ÅShortens procedure time
ÅImproved patient satisfaction



Why use Ultrasound?

In 2001 Agency for Healthcare Research and 
Quality recommends use of ultrasound for 
placement of CVC lines as one of their 11 

practices to improve patient care

In 2006 National Institute of Clinical Excellent 
fully support use of ultrasound for CVC 

placement

Ultrasound guidance now considered the gold 
standard for central line placement



Central Venous Catheters

ÅUnsuccessful insertion of CVCs may occur in 
up to 35% of cases
ïAssociated complications result in the 9th most 

expensive healthcare problem in the U.S.

ÅThe attributable cost per infection is an 
estimated $34,508-$56,000 

ÅAnnual cost of caring for patients with CVC-
associated BSIs ranges from $296 million to 
$2.3 billion



Complications CVC Access

ÅMechanical complications (21%)
ïPneumothorax 
ïCarotid or femoral arterial puncture

ÅCatheter related blood stream infections    
(CRBSI)

ÅHigher rate of infection for CVC access than 
peripheral especially those placed in ICUs
ÅSubclavian site preferred to IJV to minimize 

infection for non-tunneled
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Getting to Zero Complications

Recommendations by IHI and CDC
ï5 point central line bundle
ïMany sites now adding Ultrasound                                                      

as 6th Technical Aspect to bundle  

Å6 Point Bundle
ïHand hygiene
ïMaximal barrier precautions
ïChlorhexidineskin antisepsis
ïOptimal catheter site selection
ïUltrasound guidance of line placement
ïDaily review of line necessity with prompt removal of 

unnecessary lines
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Central Venous Catheter

ÅCatheter placed into 
internal jugular vein, 
subclavian vein and 
femoral vein

ÅTip sits in distal SVC or 
cavo-atrial junction



Central Venous Catheters

ÅIndications

ïCentral venous pressure

ïPulmonary artery catheters

ïIV therapeutic agents and nutrition

ïHemodialysis

ïPlacement of cardiac pacemakers

ïDirect access to central circulation is needed



Central Venous Catheters

ÅIndications

ïdifficult peripheral intravenous (IV) access

ÅIV Drug Abusers

ÅBurn

ÅPediatrics

ÅObese patients



Comparison of CVC Insertion Sites

Internal Jugular Subclavian Femoral
Potential   for 
Pneumothorax

+ ++ -

Thrombosis ++ + +++
Infection ++ + +++
Catheter tip 
malposition

+ ++ -

Compressibility of 
vessels in bleeding

+++ + +++

Ease of access during 
active resuscitation

+ ++ +++

Ease of use with US 
guided techniques

+++ + +++

Patient comfort and 
maintenance of 
dressing

++ +++ +
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Ultrasound Decreases Complications

ÅPneumothorax
ÅCarotid/femoral arterial puncture
ÅNeedle stick attempts
ïŎŀƴΩǘ ƳŀƪŜ ŎƭŀƛƳ ǊŜƎŀǊŘƛƴƎ ǳƭǘǊŀǎƻǳƴŘ ŘŜŎǊŜŀǎƛƴƎ 

CRBSIs



Contraindications

ÅInfection at placement site

ÅPathology of IJV or SVC (occlusion, 
thrombosis)

Use contralateral IJV or Subclavian Vein, femoral vein is 
avoided because of higher infection rates.
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Caution Required

ÅMorbid obesity

ÅNeck deformity    
(burns, goiter)

ÅNeck rigidity

ÅPrior surgery at 
cannulationsite

ÅSmall IJV

ÅIJV thrombosis

Thrombus in IJV

Alternative site selection required

Intravascular metastasis IJV



Ultrasound Appearance

ÅArtery
ïRound

ïRegular Shape

ïPulsatile

ÅVein
ïOval

ïIrregular Shape

ïCompressible

ïContain valves
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Ultrasound Appearance

ÅShort Axis

ïArteries round and veins oval

CCA

A

V

V



Ultrasound Appearance

Long Axis Veins

ïtubular structure with valves at regular intervals, 
more valves at distal extremity. 



Internal Jugular Vein Site

Ideal for
ÅAllows placement of pulmonary artery catheter
ÅTransvenouspacing wire
ÅMeasurement of CVP

Not ideal for 
Å Patients who cannot lie flat
Å Have respiratory distress
Å Distorted anatomy
Å Suspected cervical spine fracture
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Central Venous Catheter

Non-tunneled                      
Placed in internal jugular vein



Central Venous Catheter

Tunneled under skin enters 
IJV but separate exit site

Tunneled Implanted port



Venous Catheters

ÅSingle, double or triple lumen catheters

ÅAllows different treatments to be given at the 
same time

ÅCan be used to give treatments such as 
chemotherapy, antibiotics and IV fluids and 
feeding

ÅUsed for continuous treatment



Venous Catheters

ÅAll centrally-placed catheters require an initial needle 
insertion into the vein, followed by a guidewire to 
permit passage of the catheter



Vascular Anatomy
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Internal Jugular Vein

Subclavian Vein

Carotid Artery






































































