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PrinciPles of VAscUlAr Access insertion

internAl JUgUlAr (iJ) lAndmArks 
• angle of mandible
• two heads of sternocleidomastoid muscle
• clavicle
• external jugular vein
• trachea

insertion orientAtion
• central: Insert needle at apex of triangle 

formed by the two portions of the 
sternocleidomastoid muscle and the 
clavicle. Insertion depth 3 cm–5 cm.

• Anterior: Insert needle at midpoint of 
sternal head of the sternocleidomastoid 
muscle (approximately 5 cm from the angle 
of the mandible) and aim towards the feet 
and ipsilateral nipple. Insertion depth  
2 cm–4 cm.

• Posterior: Insert needle approximately 
1 cm to the rear of where the EJ and the 
sternocleidomastoid muscle meet. Insertion 
depth 5 cm–7 cm.

AdVAntAges
• large vessel size
• easy to locate
• easy access 
• short, straight path to superior vena cava  

(right side) 
• low complication rate

disAdVAntAges
• close proximity to carotid artery
• higher infection rate compared with  

other sites
• problematic in patients with tracheostomies
• uncomfortable to patient
• difficult dressing maintenance

AdJAcent AnAtomy
• carotid artery
• phrenic and vagus nerves
• pulmonary apex 
• thoracic duct

Possible comPlicAtions
• arterial puncture
• nerve damage
• pneumothorax
• pleural effusion
• chylothorax

externAl JUgUlAr (eJ) lAndmArks
• vessel is part of surface anatomy

insertion orientAtion
• needle can be inserted into vessel as 

visualised in the neck

AdVAntAges 
• easy to locate, visible

disAdVAntAges
• difficult to cannulate (vessel rolling, valves, 

tortuous path)
• higher complication rate compared with 

other sites (thrombosis, infection)
• problematic in patients with tracheostomies
• difficult dressing maintenance

AdJAcent AnAtomy
• carotid artery
• phrenic and vagus nerves
• pulmonary apex
• thoracic duct (left side only)

Possible comPlicAtions
• arterial puncture
• nerve damage
• pneumothorax
• pleural effusion
• chylothorax (Thoracic duct)

sUbclAViAn lAndmArks
• clavicle
• two portions of sternocleidomastoid muscle
• suprasternal notch 
• manubriosternal junction

insertion orientAtion
• infraclavicular: Insert needle 2 cm–3 cm 

caudal to midpoint of the clavicle where 
the clavicle slants towards the manubrium. 
Insertion depth may be as much as to 
10 cm.

• supraclavicular: Insert needle into the 
angle formed by the clavicle and the 
sternocleidomastoid muscle at 45 degrees. 
Insertion depth 1 cm–4 cm.

AdVAntAges
• large vessel with high flow rate
• lower infection rate compared with  

other sites
• easy to maintain dressing
• less restricting for patient

disAdVAntAges
• lies close to the lung apex  

(pneumothorax risk)
• close proximity to subclavian artery
• difficult to control bleeding 

(noncompressible vessel)
• risk of pinch-off
• difficult to visualise when using ultrasound

AdJAcent AnAtomy 
• subclavian artery
• pulmonary apex
• right lymphatic duct
• costoclavicular ligament, first rib

Possible comPlicAtions
• arterial puncture
• pneumothorax, pleural effusion
• chylothorax
• pinch-off

AxillAry lAndmArks
• lateral to clavicle
• inferior to the axillary artery
• deltopectoral groove
• deep to pectoralis minor muscle

insertion orientAtion
• Ultrasound guided, transverse  

(out of plane)
 Needle is guided into the axillary vein 

at a steep angle (45–90 degrees), in the 
inferior-lateral portion of the deltopectoral 
groove. Insertion depth, 1.5–5 cm.

• Ultrasound guided, longitudinal  
(in plane)

 This approach uses a flatter angle, in the 
lateral portion of the deltopectoral groove. 
The shaft of the needle is seen throughout 
the course of the insertion. Insertion depth, 
1.5–5cm.

AdVAntAges
• large vessel with high flow rate
• lower infection rate compared with  

other sites
• easy to maintain dressing
• easy to control bleeding  

(compressible vessel)
• patient comfort

disAdVAntAges
• potentially a longer learning curve  

than the IJ vein
• deeper than the IJ vein
• proximity to the axillary artery

AdJAcent AnAtomy 
• axillary artery
• pleural space
• brachial plexus

Possible comPlicAtions
• arterial puncture, haematoma
• pneumothorax
• nerve injury
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secUre And dress the cAtheter

In accordance with hospital policy, 
utilise the following method for catheter 
securement and dressing:
• clean blood or exudates from site using 

sterile saline or skin antiseptic solution
• apply a chlorahexidine sponge dressing
• use sutures or manufactured 

stabilisation device to secure catheter
• apply transparent semi-permeable 

dressing securely over site
• change the dressing at established 

intervals and when visibly soiled or 
compromised

Verify cAtheter tiP Position

In accordance with hospital policy, 
utilise one of the following methods to 
verify tip placement:
• radiographic imaging (chest film, 

fluoroscopy)
• physiological feedback such as EKG
• other approved methods
Appropriate tip placement for central 
venous catheters (other than dialysis 
catheters) is in the lower one-third 
of the superior vena cava or at the 
cavoatrial junction

If catheter tip is malpositioned, 
reposition and check tip position.

secUre, dress And confirm cAtheter PlAcement

Practitioners must become familiar with the signs, symptoms, interventions and preventive measures for catheter-related complications at all insertion sites.

insertion sites, lAndmArks And insertion orientAtion

coloUr key

Arteries

nerVes

Veins

bAsilic Vein

AdVAntAges
• easy access for insertion and care
•  may be most prominent vessel in the 

antecubital fossa

AdVAntAges
• easy access for insertion and care
• easy to palpate and locate visually

AdVAntAges
• large vessel
• usually undamaged, even in patients with 

history of many IVs

disAdVAntAges
• anatomy may vary from person  

to person
• may be difficult to insert due to  

valve locations

mediAn cUbitAl Vein

disAdVAntAges
• vessel may be small with a tortuous pathway
• joins axillary vein at an angle that may make 

advancement difficult
• vessel narrows as it ascends the  

upper arm

cePhAlic Vein

disAdVAntAges
• deep location. Insertion requires ultrasound 

guidance
• proximity to median nerve poses risk of  

nerve injury

brAchiAl Vein (Only used with ultrasound-assisted insertion)

AdVAntAges
• largest, straight pathway in the upper arm
• enhanced by positioning the arm at 90-degree 

angle from body

References available upon request. See contact information on back of sheet.
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Reducing Risks: 
Avoid using 
Femoral Veins for 
Catheterisation. 

Assess all Central 
Venous Catheters 
and remove when no 
longer necessary. 

disAdVAntAges
• may be located too far towards the middle or back, making 

insertion and care difficult
• close proximity to brachial artery and some branches of the 

internal cutaneous nerve
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After administering local anaesthetic, 
locate vein using thin-wall introducer 
needle. Vessel may be prelocated with 
a smaller needle.

Immediately occlude needle lumen to 
prevent air embolism or bleeding.

Hold spring wire guide in place and 
remove needle. 

Precaution: Maintain a firm grip on 
spring wire guide at all times. 

Remove syringe. Confirm venous place-
ment by using haemodynamic monitor-
ing or checking for pulsatile blood flow. 
Pulsatile flow is usually an indicator of 
inadvertent arterial puncture. 

Warning: The colour of blood is not 
always an accurate indication of venous 
entry.

If making skin-nick, enlarge cutaneous 
puncture site with cutting edge of scalpel 
positioned away from spring wire guide. 

If using tissue dilator, pass it over spring 
wire guide to enlarge site as needed. 

Warning: Do not apply excessive force 
while advancing the dilator, spring wire 
guide damage can occur. To avoid possi-
ble vessel wall perforation, do not leave 
tissue dilator in place as an indwelling 
catheter.

Thread tip of catheter over spring 
wire guide allowing spring wire guide 
to exit hub. 

Advance catheter into final indwelling 
position. Hold catheter and remove 
spring wire guide. Check lumen 
placement by aspirating through hub. 

Grasping catheter near skin, advance 
into vein with a slight twisting 
motion. 

Warning:  Maintain control of spring 
wire guide at all times to avoid wire 
embolisation.

seldinger techniqUe

Thread tissue dilator with peelable 
sheath onto the wire and through the 
subcutaneous tissue using a slight 
twisting motion, to a depth sufficient to 
enter the vessel.

Catheter/Needle assembly may be used in 
place of the thin-wall introducer needle.

Immediately occlude catheter lumen to 
prevent air embolism or bleeding.

Advance wire through IV catheter. 

Warning: Do not cut spring wire guide.

Hold spring wire guide in place and 
remove IV catheter. 

Precaution: Maintain a firm grip on spring 
wire guide at all times.

Remove needle and syringe, leaving 
catheter in vessel. 

Warning: To avoid possible catheter 
embolus, do not reinsert needle into 
catheter.

If making skin-nick, enlarge cutaneous 
puncture site with cutting edge of scalpel 
positioned away from spring wire guide. 

Withdraw peel-away sheath from 
catheter until free from venipuncture 
site. Grasp tabs of peel-away sheath 
and pull apart, away from catheter, 
until sheath splits down entire length. 
Advance catheter into final indwelling 
position. Check lumen placement by 
aspirating through the hub.

Remove the tissue dilator and wire 
as a unit, leaving peelable sheath in 
the vein. To control blood loss as you 
remove dilator, place gloved finger 
over the sheath opening.  

Thread the catheter slowly through 
the peelable sheath. 

Warning: If you meet resistance, 
retract catheter, reposition arm and 
reattempt to insert catheter. 
When inserting the last 20 cm of a 
PICC, ask patient to turn head toward 
arm with PICC and tuck chin into 
clavicle. This will reduce the chance 
of internal jugular placement.

modified seldinger techniqUe

After administering local anaesthetic, 
locate vein using thin-wall introducer 
needle attached to Raulerson syringe. 

Verify venous access by inserting 
fluid-primed transduction probe into 
rear of Raulerson syringe and through 
syringe valves. Observe for venous 
placement via wave form obtained by a 
calibrated pressure transducer. Remove 
transduction probe.

Using the spring wire guide advancer, 
straighten J tip of spring wire guide, if used, 
and advance through rear of syringe plunger. 

Warning: To avoid severing or damaging 
wire, do not cut spring wire guide to alter 
length, or withdraw spring wire guide 
against needle bevel. Do not insert stiff end 
of soft tip guidewire into vessel as this may 
result in vessel damage.

Hold spring wire guide in place and 
remove Raulerson syringe and needle.  

Precaution: Maintain a firm grip on spring 
wire guide at all times.

If making skin-nick, enlarge cutaneous 
puncture site with cutting edge of scalpel 
positioned away from spring wire guide. 

If using tissue dilator, pass it over spring 
wire guide to enlarge site as needed. 

Warning: To avoid possible vessel wall 
perforation, do not leave tissue dilator in 
place as an indwelling catheter.

Thread tip of catheter over spring wire 
guide allowing spring wire guide to 
exit hub. 

Reducing Risks: 
There are two key 
benefits to using the 
Raulerson syringe. First, 
it lessens the exposure 
to blood and can lower 
the risk of air embolism. 
Second, it enables you 
to place the catheter in 
fewer steps, with less 
risk of dislodging needle 
from vessel.

Advance catheter into final 
indwelling position. Hold catheter 
and remove spring wire guide. 
Check lumen placement by 
aspirating through hub. 

Grasping catheter near skin, advance 
into vein with a slight twisting 
motion. 

Warning: Maintain control of spring 
wire guide at all times to avoid wire 
embolisation.

Using rAUlerson syringe 

VAscUlAr Access deVice-decision tree

PrinciPles of VAscUlAr Access insertion

recommendAtions for centrAl lines insertion & remoVAl
hAnd hygiene And AsePtic techniqUe 
Maintain hand hygiene, either by washing hands with conven-
tional soap and water or with alcohol-based hand rubs (ABHR). 
Hand hygiene procedures should be performed before and 
after palpating catheter insertion sites as well as before and 
after inserting, replacing, accessing, repairing, or dressing an 
intravascular catheter. Category IB.

Maintain aseptic technique for the insertion and care of intra-
vascular catheters. Category IB.

Sterile gloves should be worn for the insertion of arterial,  
central, and midline catheters. Category IA.

mAximAl sterile bArrier PrecAUtions 
Use maximal sterile barrier precautions, including the use of a 
cap, mask, sterile gown, sterile gloves, and a sterile full body 
drape, for the insertion of CVCs, PICCs, or guidewire exchange. 
Category IB.

skin PrePArAtion 
Prepare clean skin with a > 0.5 % chlorhexidine preparation 
with alcohol before central venous catheter and peripheral 
arterial catheter insertion and during dressing changes. If 
there is a contraindication to chlorhexidine, iodine tincture,  
an iodophor, or 70 % alcohol can be used as alternatives. 
Category IA.

No recommendation can be made for the safety or efficacy of 
chlorhexidine in infants aged < 2 months (unresolved issue).

Antiseptics should be allowed to dry according to the manufac-
turer’s recommendation before placing the catheter. 
Category IB.

selection of cAtheters And sites
Weigh the risks and benefits of placing a central venous device 
at a recommended site to reduce infectious complications 
against the risk for mechanical complications (e.g., pneumotho-
rax, sub clavian artery puncture, subclavian vein laceration, sub-
clavian vein stenosis, haemothorax, thrombosis, air embolism, 

and catheter misplacement). Category IA.

Avoid using the femoral vein for central venous access in adult 
patients. Category 1A.

Use a subclavian site, rather than a jugular or a femoral site, in 
adult patients to minimise infection risk in nontunneled CVC 
placement. Category IB.

Avoid the subclavian site in hemodialysis patients and patients 
with advanced kidney disease, to avoid subclavian vein stenosis. 
Category IA.

Use a CVC with the minimum number of ports or lumens 
essential for the management of the patient. Category IB.

Use ultrasound guidance to place central venous catheters  
(if this technology is available) to reduce the number of cannu-
lation attempts and mechanical complications. Ultrasound 
guidance should only be used by those fully trained in its tech-
nique. Category 1B.

centrAl lines rePlAcement & remoVAl 
Do not routinely replace CVCs, PICCs, hemodialysis catheters, 
or pulmonary artery catheters to prevent catheter-related infec-
tions. Category IB.

Promptly remove any intravascular catheter that is no longer 
essential. Category IA.

When adherence to aseptic technique cannot be ensured  
(i.e catheters inserted during a medical emergency), replace 
the catheter as soon as possible, i.e, within 48 hours.  
Category IB.

reference
CDC: Guidelines for the Prevention of Intravascular Catheter-
Related Infections 2011 
Naomi P. O’Grady, M.D.1, Mary Alexander, R.N.2,  
Lillian A. Burns, M.T., et Al.

Patient requires  
IV therapy

Less than 3 sites available 
or duration > 5 days

Inpatient

Outpatient

3 or more peripheral sites available 
or duration < 6 days
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Peripheral line

Central line

Duration > 1 year

Duration > 4 weeks

Duration < 1 year

Duration < 4 weeks

Non-continuous therapy

Continuous therapy

Non-continuous therapy

Continuous therapy

Osmolarity < 600 mOsm/l; and
5 < pH < 9; and

non-irritant and non-vesicant 
infusions; and

short term (< 4 weeks)

Osmolarity > 600 mOsm/l; or
pH < 5 or pH > 9; or

irritant or vesicant infusions;
for both short term (< 4weeks)  

and long term (> 4weeks)

Inpatient

Outpatient

Using a straightening tube,straighten J tip 
of spring wire guide, if used, and advance 
into vessel through needle. 

Warning: To avoid severing or damaging 
wire, do not cut spring wire guide. Do not 
cut spring wire guide or withdraw spring 
wire guide against needle bevel. Do not 
insert stiff end of soft tip guidewire into 
vessel as this may result in vessel damage.


