
Invasive Lines



Advanced Lines

• Central Line

• Arterial Line

• Large Bore Lines

• Interosseous



Case Study

• 49 year old female

• Right Sided abdo pain
• Temp 37.2

• HR 110

• BP 80/40

• Sats 100

• Resps 32



• pH 7.10

• PCO2 28

• PO2 120

• HCO3 12

• Lactate 3



• IV Fluids x2 Litres N Saline

• ABX – Ceftriaxone, Metronidazole, Gentamicin



• BP 82/40

• HR 110 

• Resps 32

• Sats 100



• ?inotropes
• Adrenaline?

• Noradrenaline?

• Isoprenaline?

• Metaraminol?

• Dobutamine?



Central Line Insertion



Indications

• Lack of peripheral access

• Infusion of irritant / potent drugs

• TPN

• CVP monitoring

• Transvenous cardiac pacing



Contraindications

•No absolute contraindications

•Avoid sites of sepsis

•Apical emphysema / bullae contraindicate 
infraclavicular / supraclavicular approaches to the 
subclavian vein

•Carotid artery aneurysm precludes using IJ vein of 
the same side

•Reconsider central venous cannulation in 
hypocoagulation / hypercoagulation states or if 
septicaemia is present 



Equipment
• Skin prep

• Local anaesthetic

• Sterile gloves and gown

• Towel drapes and sterile dressings

• Needle

• Guidewire

• Scalpel

• Dilator

• Catheter

• Suture

• Cardiac monitor



Preparation

• Consent if appropriate

• Position patient head down (IJ or 
Subclavian)

• Choose site of approach based on skills, 
back-up and patient

• Sterile Preparation

• Antiseptic

• Sterile draping

• Prime catheter - leave brown port open

• Operator should wear sterile gloves, gown 
and eye protection



Technique

Sven Ivar Seldinger 

“NEVER let go or lose sight of the 

guide wire!!!!!!”



• Using a tracer needle aspirate 
venous blood

• Using central line needle with 
negative pressure aspirate venous 
blood

• (confirm venous access with 
blood gas)

• Pass guide wire (curved end first) 
and use marking to place to 20-
25cm whilst watching cardiac 
monitor

• Never let go of the wire



• Use dilator (+/- scalpel)

• Pass catheter to appropriate length -wire will pass through 
brown port

• Remove guide wire

• Aspirate blood from each port before flushing each port -
avoid air embolus

• Suture

• Dressing

• CXR



• Internal Jugular
• gently palpate the carotid 

artery. approximate level 
of the hyoid bone, at the 
medial border of 
sternomastoid aiming 
point is the ipsilateral 
nipple.

• Advantages: less risk of 
pneumothorax

• Disadvantages: increased 
difficulty in obesity, short 
flaccid neck

• Complications: carotid 
artery puncutre, PTX







• Subclavian
• 1cm below and lateral to the 

midclavicular point. Keeping the 
needle horizontal, advance 
posterior to the clavicle aiming 
for the sternal notch

• advantage: consistent anatomy, 
best line placement for nursing 
staff to manage and for sterility

• disadvantage:  increased risk of 
PTX/ bleeding

• Complications: PTX, subclavian 
artery puncture



• Femoral

• Remember N.A.V.Y Palpate 
the artery and aim 
medially at a 45 degree 
angle

• Advantages: does not 
interrupt CPR, patient 
does not need to be 
completely flat

• Disadvantage: sterility 
difficulty

• Complications: femoral 
artery puncture / 
haematoma



Prevention of Infection

• Strict aseptic technique

• Change infusion set daily

• Avoid injection and blood sampling via line if possible



Prevention of Clotting

• Continuous slow infusion

• Heparinised saline 



Procedure Note

• Date and time

• Indication

• Staff in attendance

• Sedation used

• Technique

• Complications



Complications

• Pneumothorax

• Bleeding / haemothorax

• Infection

• Arterial Puncture

• Haematoma

• Venous thrombis

• Air embolus (reduced with head down position)



• Thoracic duct obstruction or injury (reduced with right side 
insertion)

• Catheter malposition

• Pleural effusion

• Nerve injury

• Pericardial effussion

• Cardiac tamponade / myocardial perforation

• Cardiac arrythmias









Arterial Line
•Continuous blood pressure monitoring

•Beat to beat waveform display

•Repeated blood sampling



Indications

• Haemodynamically unstable patients

• Patients requiring vasopressors or vasodilators



Sites

• Radial artery

• Femoral artery

• Dorsalis peadis

• Brachial artery



Complications

• Temporary occlusion of artery

• Permanent occlusion of artery (rare)

• Haematoma

• Bleeding

• Infection

• Pain



Equipment



Technique

• Dependant on equipment

• Could be similar to venous cannulation

• Seldinger Technique

• USS guidance can be helpful

• Always aseptic technique





Vascaths



Indication

• To perform dialysis or haemofiltration (CVVHDF)

• Large bore vascular access



• Same seldinger technique as central line

• Same potential complications



RIC Line

• “Rapid Infusion Catheter”

• The absolute opposite of a PICC







RIC Line Kit

• Seldinger kit to convert 20 gauge cannula that has been already 
placed to a 7 or 8.5 French catheter. (about 11 gauge).

• Very useful for rapid fluid / blood replacement



Interosseous Access

• Indication
• Patients who require urgent vascular access where venous routes are difficult 

or have not been successful



• Contraindications
• Fracture of the bone 

• Previous I/O in the bone within 24 hours 

• Previous orthopaedic surgery at site such as prosthesis 

• Unable to locate landmarks 

• Infection at site (acute burns overlying site are not a contraindication) 



• Any intravenous medication can be safely given by the IO route. 

• IO and IV doses are the same but follow each medication with a 3-5 ml fluid 
flush. 

• The medullary space has a higher pressure than the venous circulation, so 
volume administration is enhanced with a pressure bag or volumetric 
pump. 

• The humeral site is said to provide the most rapid flow into the right 
atrium. 

• Blood can also be taken for pathology tests, but discard the first 2ml as 
waste. 

• The EZ



• Technique
• Determine site

• Distal tibia

• Proximal Tibia

• Proximal Humerus

• Select Needle



• All needles are the same gauge (15G) 
but vary in length (15mm, 25mm and 
45mm), so selection is based on the 
estimated thickness of soft tissue, 
muscle or oedema overlying the 
bone. 

• When you insert the needle into the 
skin, if at least one black line is not 
showing, then a longer needle is 
required. 

• The 45mm is used for the proximal 
humerus site in patients over 40kg. 



• Prepare driver, needle, tubing 
and insertion site 

• Attach driver to needle set and 
leave cap on needle till ready to 
proceed. 

• Attach the EZ-Connect 
extension tubing to a 20mL 
syringe filled with saline and 
prime the tubing. Leave 
attached to the syringe. 

• Identify and swab insertion site. 



• Insert 

• Stabilize the site with one hand and insert needle through the 
skin at 90 degrees until it reaches bone. 

• Confirm at least one black line is showing. (If not, use a longer 
needle). 

• Then, with gentle pressure, depress trigger and allow needle to 
advance into the bone. 

• Release the trigger when you feel a "pop" or "give". 

• Stabilize needle hub and remove driver. 

• Stabilize needle and unscrew the stylet anti-clockwise. Needle 
should feel secure. 



• Flush 

• If a needle stabilizer (triangular pad) is available, apply first. 

• Connect the EZ-Connect tubing to the needle hub. 

• Aspirate to confirm placement. 

• A rapid and vigorous flush with at least 10mL of saline will 
clear the thick fibrin mesh in the medullary space and 
ensure a good flow rate is subsequently achieved. Some 
initial resistance will be felt. 



• https://www.youtube.com/watch?v=MgQJIsavbjI

https://www.youtube.com/watch?v=MgQJIsavbjI


• Suggestions 

• 1. "EZ-does it." Use gentle pressure and allow the drill to do the work. 

• 2. "Stop when you pop." Release trigger when you feel the needle give. 

• 3. "No flush = no flow." Failure to appropriately flush the IO catheter 
may result in limited or no flow. Push through the initial resistance. 

• 4. If insertion fails, try the alternative limb, not the same bone. 

• 5. A small dose of plain Lignocaine can be instilled prior to flushing, to 
anaesthetize the medullary space, if patient is pain sensitive. In most 
emergency cases this will not be necessary. 



END

Questions?


