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Intravenous Cannulation  
 

 

 
Scope 

Registered Nurses who have completed an approved IV Cannulation Course through an 

accredited IVNNZ or DHB programme.  

Definitions 

a. Cannula Hollow tube made of silastic, rubber, plastic or metal, used for accessing the body. 
b. Catheter  Tube for injecting or evacuating fluids 
c. Catheter dislodgement Movement of the catheter into and out of the insertion site. Causes 

of catheter dislodgment include inappropriate securement of the catheter, and motion of 

the extremity, neck or shoulder. Catheter dislodgment may cause occlusion of the catheter 

and lead to a change in the catheter tip location. Signs and symptoms include changes in 

the external length of the catheter, clinical signs of local catheter infection, and inability to 

flush or infuse via the catheter  

d.  Closed System Administration system with no mechanism for external entry after initial 

set-up and assembly. 

e. Extravasation Inadvertent infiltration of vesicant solution or medication into surrounding 

tissue; rated by a standard scale. 

f. Intermittent intravenous therapy  Intravenous therapy administered at prescribed intervals 

with periods of infusion cessation 

g. Parenteral Administered by any route other than the alimentary canal, for example by the 

intravenous, subcutaneous, intramuscular or mucosal routes. 

h. Phlebitis Inflammation of a vein; may be accompanied by pain, erythema, oedema, streak 

formation and/or palpable cord; rated by a standard scale. 

 

Responsibilities 

Clinical Nurse Leaders/Clinical Managers/Clinical Team Leaders 

i. To ensure that only those Registered Nurses who have been deemed competent to 

cannulate following attendance at an approved course and who have maintained their 

competency through regular skill utilisation are allocated clients requiring cannulation. 

ii. To maintain the Clinical Skills Spreadsheet so up to date information is available as to those 

Registered Nurses deemed competent. 

Purpose 

 To provide best practice guidelines for all Registered Nurses accredited as competent to 
undertake IV Cannulation in the community. 
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iii. To ensure this documentation is made available to TCHS/ACH RNs. 

 

Registered Nurses 

i. To attend an approved course and be identified as competent before undertaking the 

delegated task of cannulation. 

ii. To maintain competency through skill utilisation and attendance at clinical skill update 

sessions. 

iii. To be familiar with all policy and procedures relating to IV Cannulation and IV Medication 

Administration. 

 
Procedure  

SECTION ONE  Venous anatomy and physiology relating to peripheral cannulation 
 

 
Diagrams show anatomy of arteries and veins 
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Layers of the Vein  
 
Knowledge of vein wall anatomy and physiology is necessary in understanding the potential 
complications of intravenous cannulation. The vein wall consists of three layers and each has very 
specific characteristics and considerations involved in the introduction of IV catheters and the 
administration of IV fluids.  
 
 
TUNICA INTIMA  
 
Characteristics  
The tunica intima is the inner layer of the vein and consists of a smooth, elastic endothelial lining. 
This surface allows for an uninterrupted flow of blood cells through the vein.  The endothelial lining 
has several different functions, one of which is its immunologic properties. This allows it to recognise 
foreign bodies within the vein. Damage to the endothelial lining or introduction of foreign material 
initiates an inflammatory response. Complications that may develop from damage to the tunica 
intima include:  
 

 Phlebitis: Inflammation of the intimal lining. This response involves the release of chemical 
mediators from the damaged cells that initiate the inflammatory response. Phlebitis is 
progressive in nature and if not appropriately managed can seriously affect client outcome.  
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 Thrombus: The development of a blood clot is another potential result of injury to the tunica 
intima. If roughening occurs on the endothelial layer, platelet aggregation (clumping of cells) 
occurs which stimulates thrombus formation.  

 
Injury to the endothelial lining can be mechanical, chemical or bacterial in nature 

 

 Mechanical damage is the actual tearing away of the endothelial lining. This can happen during 
traumatic IV insertion or by excessive motion of the catheter from frequent manipulation or 
inadequate taping. This causes roughening of the vein wall surface and allows platelet 
aggregation to occur.  

 Chemical damage to the endothelial lining can be a result of administering irritating medications 
and solutions. Skin prepping agents that aren’t allowed to completely dry prior to venipuncture 
are also irritating to the tunica intima. This allows the skin prep to be dragged into the vein along 
with the IV catheter.  

 Bacterial introduction into the vein is related to contamination of the IV site or IV catheter 
during or after the venipuncture procedure. 

 
Special Considerations 
 
Older Population 

 The endothelial lining becomes thickened and less smooth, increasing the risk of platelet 
aggregation and thrombus formation.  

 The vein lumen becomes smaller as a result of this thickening and may affect the ability to 
successfully thread the catheter.  

 Thickening of the intimal layer slows perfusion.  
 
Paediatric Population  

 The vein lumen is much smaller in paediatric patients.  

 The intimal lining increases in fragility with the degree of prematurity.  

 The vein fragility increases the potential of infiltration.  
 
 
TUNICA MEDIA  
 
Characteristics  
The middle layer of the vein wall consists of muscle and elastic tissue. This layer is thick and 
comprises the bulk of the vein. The nerve fibres that control vasoconstriction, vasodilatation and 
maintain muscle tone are in the tunica media.  
 
Vasospasm can also occur in a patient who is anxious, making the venipuncture difficult. Patients 
may also feel pain during the venipuncture when the needle penetrates this layer.  
 
Specific Considerations 
 
Older Population 

 Elastin fibres become frayed, fragmented and brittle. This affects the ability of the vein to dilate 
and constrict. The loss of elasticity may cause difficulty with optimal vein dilation and leaking at 
the IV site.  
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 Muscle fibres are replaced with collagen, fatty plaques and calcium deposits. This can make the 
vein hard and more difficult to access.  

 Remove the tourniquet immediately following venipuncture to avoid increased vascular 
pressure that may stretch the venipuncture site and cause leaking at the insertion site.  

 
 
TUNICA ADVENTITIA (externa) 
 
Characteristics  
The outer layer of the vein consists of connective tissue. The adventitia provides support and 
protection for the vein. Also contained in this layer are vessels that supply nutrients to the vein. This 
is the layer where a "pop" is felt when penetrated by the IV device.  A haematoma may form at the 
insertion site if one of the nutrient vessels is penetrated by the needle.  
 
Specific Considerations 
 
Older Population   

 The veins become tortuous requiring good skin traction to straighten the vein for catheter 
insertion and threading. It may be necessary to do a one-handed insertion while maintaining 
adequate skin traction with the opposite hand for threading. 

 
 
VALVES  
 
Characteristics 
Valves are structures within the lumen of the veins that are formed by the endothelial lining of the 
tunica intima. They are a system of half- moon shaped flaps arranged in pairs. Valves are 
predominantly found in the large veins of the extremities.  
 
The valves function to keep blood flowing upward to the heart by opening and closing like a "trap-
door". The opening and closing of the valves is facilitated by contraction of the large muscles in the 
extremities.  
 
Valves present as bumps along the course of the vein and also occur at bifurcations (an area where 
two veins join). There are no valves in the veins of the head and neck.  
 
 
Specific Considerations 
 
Older Population 

 Valves become dysfunctional and hardened leading to venous pooling.  
 
 
ARTERIES 
 
Characteristics 
Arteries do not have valves. The pressure within the artery keeps blood moving in the appropriate 
direction and arterial flow is downward with gravity as opposed to the upward flow of blood in the 
veins. Structural changes in arterial walls that accommodate increased pressure include:  
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 The muscle layer in the tunica media is stronger.  

 The arteries will not collapse like veins.  

 The tunica adventitia (externa) is thicker.  
 
For protection, arteries are located much deeper than veins and are surrounded by more nerve 
endings that make arterial puncture painful. Arteries pulsate.  
 
Uses of Arteries 

 Radiology for arteriogram.  

 Blood pressure monitoring in emergencies and critical care. 

 Arterial blood gases.  

 Chemotherapy e.g. hepatic artery.  
 
 
Arteriospasm is a serious potential complication from infusion of medication into an artery. Each 
artery supplies oxygen-rich blood to a specific area. Tissue hypoxia as a result of arteriospasm may 
lead to tissue necrosis and gangrene. Care must be taken to avoid inadvertent cannulation of an 
artery for routine intravenous therapy.  
 
 
 
SECTION TWO Choosing a Vein and Peripheral Intravenous Cannulation 
 
VESSEL CHARACTERISTICS  
 
DIGITAL VEINS  
 
Considerations: 

 Used as last resort. May be used when other veins are not available.  

 Used for short-term therapies.  

 Only non-irritating solutions/medications to be infused due to risk of infiltration.  

 Area should be suitably supported and taped securely  

 Will impact client's ability to use their hand.  

 Do not use if veins in dorsum of hand have been recently accessed.  
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Diagram to show Digital and Metacarpal Veins 
 

 
METACARPAL VEINS 
 
Considerations  

 May be first choice for cannulation, unless client requires high volume fluid resuscitation.  

 Usually visible, lie flat on the hand, easy to feel, and easily accessible.  

 Hands provide a flat surface for stabilisation. Initiate the cannulation at the most distal point on 
the extremity. Consecutive cannulation must be above the previous site. 

 Consider the distance from the insertion site to the prospective catheter tip site avoiding tip 
positioning in the wrist area. (An arm board may be necessary if the catheter tip is near the 
wrist).  

 Infiltrations may occur more easily.  

 Increased risk of phlebitis due to smaller vessel size and movement.  

 Irritating medications and solutions should be given in larger veins of the forearm.  

 May not be appropriate for elderly patients. Diminished skin turgor and loss of subcutaneous 
tissue provides poor support for the catheter. Haematomas may form easily and rapidly.  

 Consider the impact that limited ability to use the hand will present to patients requiring 
crutches, walkers, and home infusion therapies. Patients who require frequent use of their 
hands to support or change positions, or who have use of only one extremity should also be 
considered.  

 
CEPHALIC VEIN  
 
Considerations 

 Excellent route for IV infusion.  

 Larger veins provide dilution for hypertonic and irritating solutions.  

 Can handle rapid infusions. 

 Arm bones act as a natural splint. 
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 May access this vein from the wrist to the upper arm. Always access the most appropriate distal 
region of the vein first.  

 Vein can roll during insertion. Access in the wrist and the antecubital fossa can result in possible 
phlebitis and/or infiltration secondary to arm movement. An arm board may be necessary for 
these sites. Other areas do not impair mobility.  

 
BASILIC VEIN 
  
Considerations  

 Large, usually prominent vein  

 Larger and straighter in the upper arm than the cephalic vein  

 Often not considered due to position on the ulnar side of forearm  

 May be accessed anywhere along its course, above as well as below the antecubital fossa  

 Vein can roll during insertion  

 Venipuncture and site maintenance may be awkward due to vessel position. To access this 
vessel in the forearm, have your patient roll to the side with their arm extended over the hip, or 
lie flat bending their forearm upward ensuring the catheter tip is positioned in the direction of 
venous flow.  

 
MEDIAN ANTEBRACHIAL  
 
Considerations  

 Medium sized vein. Location and size vary.  

 May be difficult to palpate, but generally easy to visualise.  

 Not used as a first choice. Venipuncture in the inner wrist area may be excessively painful due to 
close proximity to the nerve. Use as a last resort.  

 Easy to stabilise due to location on the flat inner aspect of the forearm. 
 
ANTECUBITAL VEINS  
 
These are the veins that pass through the antecubital fossa.  

 Cephalic Vein - located along the radial aspect.  

 Basilic Vein - located along the ulnar aspect.  

 Median Cubital Vein - branches from the cephalic to the basilic vein. (Located between the two 
vessels).  

 
Considerations  

 Often used for emergency or short-term access.  

 Generally reserved for drawing blood.  

 Used as last resort for routine IV therapy.  

 Used for insertion of PICC or mid-line catheters.  

 Veins may be hard if these sites have been accessed frequently.  

 Numerous nerve endings in the area may result in a painful venipuncture.  

 Infiltration can occur easily secondary to arm movement. Infiltration may often be unrecognised 
in early stages, resulting in adverse effects due to medications and solutions deposited in the 
subcutaneous space.  

 Site may require immobilisation with an arm board.  
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Diagram to show veins in the arm 

 
KEY POINTS TO SITE SELECTION  
 
Considerations 
 
Location and condition of veins  

 Carefully examine both arms for the most appropriate vessels.   

 Site selection should be routinely initiated in the distal areas of the upper extremities; 
subsequent cannulation should be made proximal to the previously cannulated site. 

 The most commonly used veins for placement of IV catheters are the metacarpal, cephalic and 
basilic veins. 

 Straight, soft, elastic veins are preferred.  

 Prominent veins may not always be your best choice, as they may be sclerotic or positioned in 
an unsuitable location.  

 Veins of the hand may not be appropriate for infusion of hypertonic solutions and/or 
medications.  

 Veins of the forearm are suitable for most medications and solutions.  
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 Accidental removal of catheters placed in the vein of the upper arm may be less likely to occur. 
In the event that infiltration occurs in this region recognition may be difficult. 

 
Purpose and type of infusion  

 Medication and solutions with high osmolality and high and low pH irritate vein walls.  
 
Duration of therapy 

 If prolonged duration of therapy is anticipated, preservation of veins is essential.  

 Select the most distal and appropriate vein first. If medication/solution has high potential for 
vein irritation, select the largest and most appropriate vessel to accommodate the infusion.  

 Perform venipuncture proximal to a previous cannulation site, injured vein, bruised area or site 
of a recent complication (infiltration, phlebitis, infection).  

 Rotate access sites to apposite extremity, when possible.  
 
Catheter material 

 Softer materials are less irritating to intima of the vein.  
 
Catheter size needed to deliver therapy  

 Select smallest gauge appropriate to accommodate prescribed therapy  
 
Patient's age, diagnosis, prior surgeries, procedures and IV therapies  
 
Patient Activity 
 
Patient preference (if possible) 
 
Avoid  

 Areas of flexion except in emergencies.  

 Sclerotic veins. 

 Bruised, injured or oedematous areas. 

 Access near a site experiencing a recent complication (infiltration, phlebitis, infection, 
haematoma).  

 Sites located under or adjacent to bifurcations.  

 Locations with impaired circulation, varicosities.  

 Lower extremities in adults due to the risk of embolism and thrombophlebitis. It may also limit 
ambulation and /or access to IV lines.  

 Veins located at the inner wrist region.  

 Veins located in the affected arm of a mastectomy patient. If use of arm is the only option, 
consult a relevant health professional prior to cannulation.  

 Paralysed limbs 

 Veins in an arm with an arteriovenous (AV) shunt or fistula.  

 Cubital fossa – last option. 
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SELECTING THE RIGHT CANNULA  
 
A peripheral cannula is defined as one that is less than 7.5cm in length.  (INS, 2006).  The nurse 
should have necessary knowledge to select the most appropriate device for the patient and the 
intended therapy.  This should include: 

 Knowledge of the product in regard to insertion technique 

 Potential complications 

 Appropriateness to prescribed therapy 

 Manufacturer’s guidelines 
 
CATHETER GAUGE SELECTION 
 
Select the device with the shortest length and the smallest diameter that allows for proper 
administration of the prescribed therapy. 
 
Key Points to consider  

 Type of intravenous solution or medication to be delivered. 

 Type of procedure or surgery to be performed. 

 Patient's diagnosis, history or IV therapy. 

 Patient activity level.  

 Patient ages.  

 Venous status.  
 
 
GAUGE 14 – Flow rate 290ml/min and  
Uses 

 High risk surgical procedure.  

 Trauma.  

 Large fluid volume and blood volumes, rapid infusions.  
Considerations  

 Large gauge catheters increase likelihood for painful insertion. (May consider local anaesthesia. 
Refer to Policy and Procedures).  

 Requires a vein large enough to accommodate the catheter.  

 Depending on location, larger catheter sizes can create increased mechanical irritation to vein 
wall.  
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GAUGE16 – Flow rate 225ml/min 
Uses 

 Multi trauma, blood transfusions.  

 High volume fluids, major surgery. 

 Labour & elective LSCS.  
 

GAUGE 18 – Flow rate 103ml/min  
Uses  

 Blood & blood products, large volume fluids and major surgery.  

 Improved flow rates for viscous solutions and whole blood/red cell transfusion.  

 Rapid infusions. 

 Various emergency situations.  
 
Considerations  

 Requires vein large enough to accommodate catheter.  
 
GAUGE 20 – Flow rate 59ml/min 
Uses  

 Maintenance fluids, antibiotics, long term medications.  

 Suitable for most routine infusions.  

 Minor surgical procedure, routine outpatient procedure requiring IV access. 

 Appropriate for delivery for blood components, when rapid rates are not required.  
 
Considerations  

 Versatile in use.  

 Frequently selected gauge size.  
 
GAUGE 22 - Flow rate 42ml/min 
Uses  

 Suitable for most infusion e.g. Antibiotics, hydration therapy at slower rate.  

 May be used for blood administration. Acceptable for transfusions of plasma products.  

 Red cell components may not flow as freely.  

 Recommend for small and/or fragile veins. 
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Considerations  

 Paediatrics, cytotoxic therapy, small fragile veins. 

 Easier to insert into small, thin, fragile veins.  

 Easily accommodates routine administration of antibiotics and hydrations therapies at slower 
flow rates.  

 Would not be appropriate gauge size if rapid flow rates are required.  

 May be difficult to insert into tough skin.  
 
GAUGE 24 - Flow rate 29ml/min 
Uses  

 Paediatrics, cytotoxic therapy, elderly patients with very fragile veins.  

 Suitable for most infusions, but flow rates are slower. 
 
Considerations  

 Extremely small veins when larger veins are not accessible.  

 May be difficult to insert into tough skin.  
 
 
TO INCREASE THE VISIBILITY OF A VEIN  
 

 Tourniquet 10-15cm above site of insertion  

 Swabs over site can highlight veins  

 Take time to select site  

 Warm facecloths over area 

 Hang arm lower than heart  

 Know anatomy  

 Tap lightly over vein  

 Open-Close fist  

 Reassure patient  
 
 
HAIR REMOVAL 
 
Hair removal should be achieved using scissors or clippers 

 Shaving with a razor should not be performed due to potential of causing micro-abrasions which 
increase the risk of infection (INS, 2006). 

 Depilatories potentially cause allergic reaction or irritation and therefore should not be used 
(INS, 2006).  
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IV CANNULATION PROCEDURE  
 
1. Ensure that the desired intravenous therapy is prescribed.  

 
2. Accurately identify the patient asking the patients name and date of birth verifying the patient 

details verbally with patient and or whanau present.  
 
3. Ensure the patient understands the cannulation process and that informed consent is obtained.  
 
4. Identify allergy status.  
 
5. Consider relevant medical concerns.  
 
6. Cultural and religious must be considered and respected.  
 
7. Position the patient comfortably using a pillow to support their arm if necessary and place a 

paper towel or absorbent underpad under the patient's arm.  
 
8. Select appropriate cannula and prepare equipment 

a. Remove catheter from its plastic case.  Inspect the device for product integrity. Rotate the 
plastic hub by 180° or until you 'feel' the seal release, then place it back into plastic casing.  

b. Draw up Sodium Chloride Injection BP 0.9% in syringe and attach syringe cannula.  
c. Prime the extension set, prepare IV dressing by opening packet, set out tape and secure 

cover. 
 

9. Wash your hands.  
 

10. Apply the tourniquet to the selected arm approximately 10 - 15 cm above the selected site. Use 
a sphygmomanometer cuff for patients with difficult veins. Pump up the cuff to just below the 
patient's diastolic blood pressure.  

 
11. Ask the patient to clench and unclench his or her hand. Once the vein has been well dilated, 

affirm your choice of site.  Loosen tourniquet.  
 

12. Clean the site using a 70% alcohol or >0.5% chorhexidine swab for a minimum of 30 seconds in 
order to decontaminate the skin effectively. Using a circular motion start at the intended site 
and work outwards. Allow to dry – at least 30 seconds (pratt et al, 2007).  

 
13. Place your thumb approximately 5 cm below intended entry point and apply downward 

pressure. Anchoring the vein is a key to successful cannulation. 
 

14. Maintain traction on the skin whilst inserting the intravenous cannula. 
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15. Insert the cannula into the vein at a 15 - 20° angle with the stylet bevel uppermost. Entry of the 
stylet tip into the vein is indicated by a flashback of blood into the cannula.  

 
16. Upon flashback, lower the angle of the cannula to skin level, and advance the cannula a further 

5mm. (The stylet is 1-2 mm longer than the tip of the cannula tubing and both need to be in the 
vein to allow the cannula to be advanced smoothly).  

 
17. Firmly hold the flash chamber immobilising the needle and while maintaining traction on the 

skin/vein advance the catheter forward off the stylet into the vein until the hub is at the skin.  
 

18. Release the tourniquet.  
 

19. Place sterile tape over the hub of the cannula to secure in place.  
 

20. Apply digital pressure above site and remove stylet. Connect the extension set to the hub of the 
cannula.  

 
21. Place stylet into Sharps Container.  

 
22. Apply clear film sterile dressing. e.g. Tegaderm IV 

 
23. Anchor extension set using tape.  

 
24. Flush the intravenous cannula with Sodium Chloride injection BP 0.9% 2.5 - 5mls using the 

'turbulent flow technique' checking carefully for any signs of swelling.  
 

25. Record the date and time of insertion on the white section of the intravenous dressing. 
 

26. Discard equipment and wash hands.  
 

27. In the clinical notes record:  
a. The date and time of insertion.  
b. Consent obtained.  
c. The name and designation of the person who inserted the intravenous cannula.  
d. Site used.  
e. Gauge of the intravenous cannula.  
f. Also document removal of cannula.  
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IMPORTANT NOTES 
 

 A new cannula device should be used for each cannulation attempt. 

 The cannula device should be changed and re-sited routinely every 72 hours provided no 
catheter related complications requiring cannula removal are encountered before this.  

 
 
CHANGING IV DRESSING 
The dressing should remain for the life of the cannula unless it becomes loose, damp or soiled.  If 
this happens then it should be removed, the side cleaned with antiseptic wipe Chorhexidine 2% plus 
Alcohol and a new transparent dressing applied. Date and document dressing change in patient 
notes and on dressing.  
 
 
REMOVAL OF CANNULA 
  

 Wash Hands, wearing gloves.  

 Peel back tape or and secure dressing. 

 Apply gauze over the insertion site, hold firmly and remove cannula.  

 Apply pressure over site for at least 2 minutes until bleeding has stopped. 

 Cover site with dressing.  

 Dispose of waste according to waste disposal practice policy.  

 Record in patient’s notes.  
 
NB: Any IV no longer clinically indicated must be removed and documented in the patient's notes.  
 
PREVENTION OF NEEDLE STICK INCIDENTS  
 
The health professional's safety should be considered at all times when performing any IV 
intervention.  The following are some reminders.  
 

 No recapping of needles 

 Use a needle-less system 

 Safe disposal of all sharps 

 Do not dispose of sharps in rubbish bags 

 Do not leave sharps at the bedside 

 Dispose of all sharps in sharps containers (do not detach needle from syringe) 

 Take care when handling sharps 

 Have adequate sharps containers 

 Do not overfill sharps containers 

 Only place sharps into sharps containers 

 Never place hand into sharps container 
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 Intravenous and Medication Procedure 

 Intravenous and medication Flowchart 
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