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Welcome to the B. Braun Peripheral
IV Cannulation Training Programme.
The overall aim is to enable you to
acquire the knowledge and skills
to perform peripheral IV cannulation
safely and effectively in adults.

The Training Programme has
two components:

• This distance learning workbook.

• Attendance at a skills workshop.

Workbook

This workbook will help you develop your knowledge and
understanding of cannulation in preparation for the workshop.

The workbook includes a number of learning activities
with space for you to write down your ideas/answers.
After the learning activities you will find some discussion
points. You will get more out of the learning activities if
you try to do them yourself before looking at the discussion.

Each learning activity has an estimated time to help you
plan your study. It will take you approximately 10 hours 
to complete the workbook. 

If you are already cannulating patients you may wish to
use this workbook to refresh your knowledge prior to
attending the workshop.

Please remember to bring your completed workbook to the
skills workshop so that you can share your ideas/answers
with colleagues. 
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Skills workshop

The workshop will help you consolidate your theoretical
knowledge and will provide you with the opportunity to
see a range of cannulae and practice cannulation skills on
a model using a safety cannula. You will also be given a
Resource Pack to take home with you. The workshop lasts
about seven hours. 

Further Reading

Infusion Nurses Society (2001) Infusion Therapy in Clinical
Practice (2nd edition), Philadelphia: W.B Saunders Company.

Weinstein, S.M. (2001) Plumer’s principles and practice of
intravenous therapy (7th edition), Philadelphia: Lippincott.

Certificates of Attendance

When you have completed the Training Programme you
will be given a Certificate of Attendance.

Please note that this Training Programme does not assess
competence and the Certificate of Attendance is not
evidence of competence. Before you are able to cannulate
without supervision you will need to carry out a number of
cannulations under the supervision of a practitioner who is
competent in performing cannulations. Responsibility for
specifying the number of supervised cannulations and the
assessment procedure, as well as selection of a competent
supervisor, lies with your employing Trust.



Aim

The aim of the workbook is to develop your knowledge and
understanding of peripheral IV cannulation as a basis for
safe and effective cannulation of adults.

Objectives

• Summarise indications and contraindications of
peripheral IV cannulation.

• Develop your knowledge of anatomy and physiology
related to peripheral IV cannulation.

• Describe how to prepare a patient for peripheral
IV cannulation.

• Explain factors to consider when selecting a vein for
peripheral IV cannulation.

• Explain factors to consider when selecting a cannula 
for peripheral IV cannulation.

• Outline the important aspects of cannula insertion.

• Summarise key aspects of cannula maintenance
and aftercare.

• Describe possible adverse incidents that may occur
during and after peripheral IV cannulation.

• Explain possible complications of peripheral
IV cannulation.

• Be aware of the information that needs to be
documented in relation to peripheral IV cannulation. 

• Recognise important legal, professional and ethical
issues related to peripheral IV cannulation.
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Indications and contraindications

Peripheral IV cannulation involves inserting a cannula 
into the peripheral veins, usually the veins of the hand or
forearm although veins in the feet or lower leg may also be

used (Finlay, 2004). A peripheral cannula is defined as one
that is 3.5cm (3 inches) or less in length (Royal College of
Nursing, 2003).
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Notes:

Box 1: Reasons for patients having peripheral IV cannulation

Learning Activity 1: Reasons for using peripheral IV cannulation

Think about patients who have had peripheral IV cannulation. What were the reasons? Make notes in Box 1. (20 minutes)

Objective 1 – Summarise indications and contraindications for peripheral IV cannulation.

Let us start this workbook by considering the indications and contraindications for peripheral IV cannulation.



Discussion Point – Learning Activity 1

In your notes you probably included some or all of the
following common reasons for peripheral IV cannulation:

• maintaining hydration.

• restoring fluid and electrolyte balance.

• providing fluids for resuscitation.

• administering blood or blood components.

• administering drugs such as antibiotics, antivirals,
antifungals and narcotics.

(Springhouse Handbook of Infusion Therapy, 1999)

Peripheral IV cannulation is not suitable for patients
who require long-term IV therapy or the infusion of
markedly irritant or vesicant (blister-forming) substances
(e.g. total parenteral nutrition or some cytotoxic drugs).

These substances are best administered via central venous
access catheters. This is because the tips of these catheters
are placed in large central vessels, thus ensuring greater
haemodilution of the substances (Josephson, 2004).

Central venous access devices are also used for the
withdrawal of blood samples when frequent laboratory
tests are required, as well as for the monitoring of cardiac
functioning (e.g. central venous pressure) (Josephson, 2004).

We will now look at some aspects of anatomy and
physiology relevant to peripheral IV cannulation.
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Anatomy and physiology: body fluids

One possible complication of peripheral IV cannulation 
is phlebitis which may be caused by the administration 
of irritating or vesicant solutions especially if they are
administered via a small vein (Josephson, 2004).
Understanding how fluid is distributed in the body, 
and the significance of osmotic pressure and pH, assists in
selecting the correct device and vein for cannulation and
prevents complications.

Fluid distribution in body

Fluids in the body are chiefly composed of water in which
various substances are dissolved. Water acts as a solvent
i.e. it holds substances and acts to dissolve them. Solutes
are the substances dissolved in the water. A solution is the
combination of solvent and solute (Josephson, 2004).

The volume of water in the body is divided into two main
compartments: the intracellular and the extracellular. 

Intracellular fluid (ICF)

This is the fluid contained within the cells of the body
(Josephson, 2004).

Extracellular fluid (ECF)

This is the fluid found outside the cells. It includes:

• intravascular fluid (IVF) which is the fluid in the blood
vessels i.e. the plasma.

• interstitial fluid (ISF) which is the fluid in the spaces
between cells and tissues (Josephson, 2004).

Osmosis

The ICF and ECF are separated by a semipermeable
membrane which allows fluid to move between the 
two compartments.

Osmosis is “the passage of water through a semipermeable
membrane from an area with a lower concentration of
solutes to an area with a higher concentration of solutes”
(Josephson, 2004).

Osmotic pressure is the amount of pressure required to
draw a solvent across a membrane. The terms osmolarity
and osmolality are used to describe the osmotic activity 
of a solution (Josephson, 2004).

Osmolarity

Osmolarity (or tonicity) refers to the concentration of
solute particles contained in a unit volume of solvent.
It is usually expressed as millimoles per litre (mOsm/L)
(Josephson, 2004).

Osmolality

Osmolality (also known as tonicity) refers to the total
number of solute particles in a unit weight of solvent.
It is usually expressed as millimoles per kilogram
(mOsm/kg) (Josephson, 2004).
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Objective 2 – Develop your knowledge of anatomy and physiology
related to peripheral IV cannulation.

We will now look at some aspects of anatomy and physiology relevant to peripheral IV cannulation.



Tonicity of solutions

A solution with an osmolarity or osmolality higher than
another solution is termed hypertonic (Josephson, 2004). 

A solution with an osmolarity or osmolality lower than
another solution is known as hypotonic (Josephson, 2004).

A solution with the same osmolarity or osmolality as
another solution is termed isotonic.

The osmolarity of plasma under normal conditions is
approximately 280 – 300mOsm/L. This is usually taken 
as the standard for comparing the tonicity of IV infusions.

Anything above this range is considered hypertonic and
anything below it is hypotonic (Josephson, 2004). 
Anything with around the same osmolarity is isotonic.

Discussion Point – Learning Activity 2

If a cell were placed in a hypertonic solution, water would be
drawn out of it by the process of osmosis and the cell would
shrivel. Hypertonic solutions irritate the lining of veins.

A cell exposed to a hypotonic solution would draw water
into itself causing it to swell. Pure water is hypotonic
compared with body fluids so if red blood cells (RBCs)

were placed in water, fluid would be drawn out of the
blood vessels into the RBCs which would burst (haemolyse)
(Josephson, 2004). This is why water for injection must
never be used to flush IV cannulae. 

A cell placed in an isotonic solution is in a physiologically
compatible environment.

Distance Learning Workbook
Anatomy and physiology: body fluids

7

Type of solution Effects on cell

Hypertonic

Hypotonic

Isotonic

Box 2: Effects on body cells if exposed to solutions of different tonicity

Learning Activity 2: Effects of tonicity on body cells

What would happen if a body cell were exposed to hypertonic, hypotonic and isotonic solutions? 
Write your answer in Box 2. (15 minutes)
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Question: Which of the following IV solutions is/are Hypertonic? Answer(s)

a) Sodium chloride 0.9% a

b) Sodium chloride 0.45% b

c) Dextrose 5% in water c

d) Dextrose 5% in sodium chloride 0.9% d

e) Hartmann’s solution e

f) Sodium chloride 1.8% f

Box 3: Tonicity of IV solutions

Discussion Point – Learning Activity 3

The correct answers are (d) and (f).

Of the other options:

a) is normal saline and is isotonic.

b) is half normal saline and is hypotonic.

c) is isotonic in the container but once transfused 
the dextrose is quickly metabolised and the solution
becomes hypotonic.

e) is an isotonic compound preparation.

(See Finlay, 2004; Josephson, 2004; Malster, 1999)

Let’s briefly consider the pH of IV solutions.

pH

The potential of hydrogen (pH) is the chemical unit of
measurement used to describe the degree of acidity or
alkalinity of a substance. The pH is gauged on a scale of 
0 – 14, with seven indicating neutrality. Acid substances
have a pH below seven, and alkaline substances have a pH
above seven. Plasma is slightly alkaline with a pH in the
range of 7.35 – 7.45 (Josephson, 2004).

Inflammation of veins can be caused by acidic or alkaline
IV solutions (Sani, 1999).

Suitable fluids for infusion should have a pH of between 
5 and 9.

Learning Activity 3: Tonicity of IV solutions

Check your knowledge of the tonicity of some IV solutions by completing the self-assessment question in Box 3.
Tick ONE or MORE correct answers. (10 minutes)



Anatomy and physiology: skin, blood vessels and blood flow

Skin

One of the most important functions of the skin is to protect the body from infection.
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Clinical notes

IV cannulation is an invasive procedure involving a breach
in the skin’s integrity. Furthermore, the breach extends
from the skin surface to the bloodstream. The potential
for infection is always there and skilled and conscientious
care is required to prevent its occurrence.

Accidental cannulation-related injuries (needlestick) can
occur among health care practitioners.

The Royal College of Nursing (RCN) Standards for Infusion
Therapy specify that “Use of aseptic technique,
observation of universal precautions, and product sterility
are required in infusion procedures” (Royal College of
Nursing, 2003).

Structure of veins and arteries

The walls of all but the smallest blood vessels are composed
of three layers or tunics (from Latin tunica, a coating).

Tunica externa

This is the outermost layer. It is mainly composed of loose
collagen fibres that protect the blood vessel and anchor it
to surrounding structures. This layer contains nerves and is
thin in arteries and relatively thicker in veins (Marieb, 2001).

Tunica media

This middle layer is mainly composed of smooth muscles,
arranged in a circular fashion, and sheets of elastin.
The muscle’s activity is regulated by the vasomotor nerves
of the sympathetic nervous system and also a range of
body chemicals. Contraction of the smooth muscles results
in vasoconstriction, while relaxation results in vasodilatation.
This layer is thick in arteries and thin in veins (Marieb, 2001).

Tunica intima

This innermost layer includes the endothelium which is in
direct contact with the blood flowing through the vein.
Endothelial cells are flat and they fit closely together,
forming a smooth surface that minimises friction as the
blood flows through. Vessels more than 1mm in diameter
have a sub-endothelial layer of loose connective tissue
which supports the endothelium. Valves in the veins are
formed from folds of the tunica intima (Marieb, 2001).
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Clinical notes

The tunica media is sensitive to changes in pH and
temperatures, as well as mechanical or chemical
irritation. These can cause spasm of the affected vessels
(Finlay, 2004). Patients who are anxious about having an
IV cannula inserted may experience a sympathetic

(flight or fight) reaction and the veins may constrict 
or go into spasm. Blood will then be diverted from the
peripheral circulation to the vital organs and as a result
cannulation may be very difficult or impossible. 
Extreme anxiety can cause fainting (Josephson, 2004).

Clinical notes

Endothelial cells in the tunica intima can be easily
damaged. Factors that may result in damage include:

• poor skin preparation which may result in
contamination of the site.

• using a cannula that is too large for the lumen of
the vein.

• siting a cannula near areas of flexion e.g. over joints.

• advancing a cannula too quickly during insertion.

• inadequate securing of cannula which may result in
movement of cannula.

• infusion of irritant substances i.e. hypertonic,
hypotonic, very low or high pH.

• rapid infusion of large volumes of fluid which vein
may not be able to accommodate.

(Scales, 1999) 

It is best to avoid cannulating at the site of valves
because, as Dougherty (1999) points out, they can
prevent advancement of a cannula and the use of 
force can cause pain and vessel rupture. Valves can be
palpated or seen as a small bulge in the vein. They tend
to occur where veins branch or join together.



Blood flow

Imagine it is a glorious summer’s day. You are sitting on
the bank of a wide river and you notice that the water in
the middle of the river is flowing faster than the water
close to you by the bank. In fact, because of the resistance
offered by the bank, the water close to you scarcely seems
to be moving. This is exactly what happens in blood vessels.
Fluid close to the vessel walls is slowed by friction as it
flows along the walls. The smaller the blood vessel, the
greater the friction because relatively more of the fluid is
in contact with the vessel walls.

Friction between fluid and vessel walls results in resistance
and a slowing of the flow (Marieb, 2001).

If the relative speed and position of fluid in the different
regions of a vessel’s cross-section remain constant, the
flow is described as laminar (smooth and streamlined).
In contrast, turbulent blood flow describes a situation in
which fluid moves in an irregular fashion (Marieb, 2001)
and in all directions. This can occur if the inner surface of
the vessel becomes roughened, if the vessel becomes
obstructed or if the flow greatly increases (Scales, 1999). 
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Clinical notes

Turbulent flow can make patients vulnerable to
thrombus formation (Scales, 1999).

The fact that fluid exerts more friction on the
endothelial lining of smaller blood vessels than on larger
vessels means that larger veins should be used for
irritating or hypertonic solutions. In addition, the
smallest cannula that can deliver the infusate should be
selected. These measures are designed to ensure that
there is adequate blood flow round the cannula and 

adequate haemodilution (Josephson, 2004). This will
help minimise the risk of damage to the tunica intima.

Note that ‘small’ in relation to cannulae should be
taken as referring to gauge (external diameter) and
length. So, according to the RCN Standards for Infusion
Therapy, the device selected shall be the smallest gauge
and the shortest length that will be accommodated
by the vein for the prescribed therapy (Royal College 
of Nursing, 2003). 



Anatomy and physiology: cannulation sites

The superficial veins of the upper extremities are used for
cannulation because they are located in the superficial
fascia just beneath the skin. Cannulation of the lower
extremities is usually avoided because of the risk of
complications such as thrombophlebitis and pulmonary
embolism (caused by the clot extending into deep veins)
(Dougherty, 1999).

The next two learning activities are designed to improve
your knowledge of the location of different veins relevant
to IV cannulation. We will refer to these again when we
discuss selection of veins for IV cannulation.
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Discussion Point – Learning Activity 4

The correct labels are as follows:

1 Digital vein
2 Metacarpal veins
3 Basilic vein
4 Cephalic vein

Box 4: Superficial veins of hand

1

2

3

4

Learning Activity 4

In Box 4 you will see an unlabelled diagram of the back of the hand (i.e. dorsal aspect) showing the superficial veins.
See if you can label the veins correctly. (5 minutes)



Discussion Point – Learning Activity 5

The correct labels are as follows:

1 Cephalic Vein
2 Basilic Vein
3 Median Cubital Vein
4 Cephalic Vein
5 Basilic Vein

Note that the Median cubital vein and sections of the
Cephalic and Basilic veins are located in the region of the
antecubital fossa. In the forearm the Cephalic and Basilic
veins are known as the Median cephalic and Median basilic
veins because they extend centrally from the palmar region
of the forearm (Josephson, 2004).
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Learning Activity 5

In Box 5 you will see an unlabelled diagram of the arm showing the superficial veins. See if you can label the 
veins correctly. (5 minutes)

Box 5: Superficial veins of the arm

1

2

3

4

5
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Discussion Point – Learning Activity 6

The correct labels are as follows:

1 Brachial
2 Radial
3 Ulnar

Unlike veins, arteries pulsate and they tend to be located
much deeper than veins. They also have thicker and
tougher walls. However, aberrant arteries are not uncommon.
These arteries are superficially located in unusual areas
e.g. in the antecubital fossa, hand or wrist. They should not
be used for peripheral IV cannulation because of the risk of
spasm, necrosis and gangrene (Dougherty, 1999).

Learning Activity 6

This activity is designed to remind you of the location of three arteries which lie on the inner aspect of the arm.
All are vessels to avoid when cannulating. See if you can label the arteries correctly. (5 minutes)

Box 6: Arteries of the arm

1

2

3



Discussion Point – Learning Activity 7

The correct labels are as follows:

1 Median
2 Radial
3 Ulnar

Distance Learning Workbook
Anatomy and physiology: cannulation sites

15

Learning Activity 7

This is the last of the anatomical labelling activities. It is designed to remind you of the location of three nerves
which lie on the inner and outer aspects of the arm and which need to be avoided when cannulating. Try and label
the nerves correctly. (5 minutes)

Box 7: Nerves of the arm

1

2

3



Preparing the patient

Psychological preparation

The insertion of an IV cannula is a potentially stressful
experience for patients and minimising fear and
apprehension is part of good care. It is also in the

practitioner’s best interest because, as we have already
discussed, fear can trigger a sympathetic nervous response
which may make the veins go into spasm.
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Discussion Point – Learning Activity 8

Josephson (2004) emphasises the importance of taking
time to explain the procedure and allowing time for the
patient to ask questions. She also stresses the need for
practitioners to be honest about:

• expected duration of IV therapy.

• reason for IV therapy.

• amount of discomfort, inconvenience and immobility
that will be associated with it.

It is also good to explain the positive aspects of IV
cannulation i.e. how the patient will benefit from it.
Furthermore, a practitioner who appears confident about
cannulation is likely to reduce a patient’s anxiety
(Josephson, 2004).

Obtaining informed consent

Giving patients information about IV cannulation not 
only relates to their psychological preparation; it is also
necessary for informed consent. This will be done further
in the final part of this workbook.

Notes:

Box 8:Ways of preparing patients psychologically

Exercise 8: Psychological preparation of patients for IV cannulation

How do you think patients can best be prepared psychologically for IV cannulation? Write your ideas in Box 8. 
(20 minutes)



Selecting a vein

Factors to consider

A number of factors need to be taken into account when selecting a vein for peripheral IV cannulation.
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Notes:

Box 9: Factors to consider when selecting a vein

Exercise 9: Factors affecting selection of vein for IV cannulation

What factors would you consider when selecting a vein for peripheral IV cannulation? (You may like to consider
factors related to the patient and those related to the therapy). Write your ideas in Box 9. (20 minutes)

Objective 4 – Explain factors to consider when selecting a vein for peripheral IV cannulation.



Discussion Point – Learning Activity 9

Factors related to the patient

Dougherty (1999) discusses a number of factors related to
the clinical status of the patient. These factors, in effect,
reduce the options available when selecting a vein. Here
are some examples:

• Positioning of patient e.g. if patient is to be placed on
the side during surgery, cannulation into the upper arm
is preferred.

• Obese patients tend to have veins located deep in the
subcutaneous tissue and fat, so palpating them is much
more difficult.

• Malnourished patients may have veins that are easily
located but these veins lack subcutaneous support and
may be more friable and also mobile (so difficult to
stabilise manually during cannulation).

• Older patients have a loss of subcutaneous tissue
supporting their veins and therefore tend to be tortuous
and fragile.

• Patients taking anticoagulants or long-term steroids
may have fragile veins, thin, dry skin and the potential
to bruise.

• Patients may have a preference about the site and if
possible, it is better to insert a cannula in the non-
dominant arm and avoid areas of flexion, thereby
enabling the patient to have maximum use of the arm.

(Dougherty, 1999) 

It is important that AV Fistulas that are present in a
patient are not cannulated. Usually Renal Patients are very
protective about their fistula and will not allow non-
specialised practitioners to touch them. 

Patients who have undergone a mastectomy usually 
need to be cannulated on the opposite side to where 
the procedure was. This is due to surgery involving 
lymph gland removal and causing the upper arm to
become odeamatous.

Factors related to therapy

Important factors include the following:

• Type of solution/medication to be infused
e.g. for hypertonic, irritant or vesicant solutions, 
select a large vein.

• Volume of fluid to be infused e.g. for large volumes a
large vein is required.

• Length of therapy eg. if prolonged therapy is required 
it is helpful to start cannulations at the lowest (distal)
part of the arm, and then move up the arm as new
cannulation sites become necessary. Sites over joints
and on the back of the hands should be avoided for
prolonged therapy. (Mobility is more likely to be
impaired and cannulation in the back of the hand can
be more painful than, say, the forearm). 

(Dougherty, 1999)
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Sites to avoid

There are some sites that should definitely be avoided.

Sites in an extremity where the circulation is impaired

These are sites with altered venous and lymphatic flow;
for example:

• side of body where radical mastectomy has been carried
out with lymph node dissection/stripping.

• extremity impaired as a result of a cerebrovascular
accident (CVA).

• limb is partially amputated, orthopaedic or
reconstructive surgery has been carried out.

• limb that is affected by burns.

(Josephson, 2004)

Sites where there are surgically constructed connections
between arteries and veins.

Surgical arteriovenous connections used for
haemodialysis are:

• arteriovenous fistulae.

• arteriovenous grafts.

• arteriovenous shunts.

These sites must be preserved for haemodialysis and not
used for peripheral IV cannulation (Josephson, 2004).
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Possible veins for peripheral IV cannulation

Table 1 summarises some important features of veins that may be used for peripheral IV cannulation.

Veins

Cephalic

Basilic

Antecubital

(Median cephalic,
median basilic and
median cubital)

Median antebrachial

Metacarpal

Digital

Therapeutic uses

• Large vein, accommodates
large gauge cannula (i.e.
cannula with large external
diameter) – good haemodilution.

• Large vein, accommodates
large gauge cannula –
good haemodilution.

• Large veins - accommodate
large gauge cannula –
good haemodilution. 

• Allows for good haemodilution.

• Small veins, only accommodate
small gauge cannula –
so use for non-irritating fluids,
short-term.

• Small veins – may
accommodate small cannula
but are a last resort for
cannulation (non-irritating
fluids, short-term).

Comfort/ Convenience/
Safety for patient

• If forearm site used, bone acts
as splint.

• Care needed to avoid hitting
radial nerve.

• If forearm site used, bone acts
as splint.

• Haematoma may occur if arm is
flexed, and on removal.

• Require splinting – difficult
over a joint and any movement
could dislodge cannula.

• Vessels, tissues and nerves
easily damaged (e.g. median
cephalic vein crosses
brachial artery).

• Requires splinting – difficult.
• Discomfort on insertion.
• Infiltrates easily.
• Vessels, tissues and nerves

easily damaged.

• Bones act as splint.
• Impairs use of hand.
• Inflames easily.
• May be more painful.
• In elderly people may be fragile

or poorly supported.
• Thin walls.

• Splinting needed – may be
difficult to do and if fingers
aren’t immobilised, cannula
may pierce vein wall causing
bruising and leakage of fluid
into tissues. 

• Restricts use of hand.
• Thin walls.

Access for practitioner

• Easily seen, good access.

• Easily seen.
• Tends to roll easily (so difficult

to stabilise when cannulating).
• Tends to have many valves –

can hinder access.
• Position may make vein

difficult to access and observe.

• Easily palpable and well
supported by tissue. 

• Tends to roll.

• Enables successive access
above previous site.

• Easily seen, good access.

• Not easy to see or access.

Table 1: Features of veins used for peripheral IV cannulation

Sources: Dougherty (1999); Josephson (2004); Scales (1999)



Condition of vein

The condition of the veins should be assessed visually and
by palpation.

Visual assessment

Inspect both upper limbs to identify unsuitable sites e.g.
oedema, bruising or infection (Dougherty, 1999). Assess for
damage related to previous venepuncture (Royal College of
Nursing, 2003).

Palpation

Veins should always be palpated before cannulation. 
A good vein:

• is visible.

• is soft and bouncy.

• refills when it has been depressed.

• is straight.

• has a large lumen.

• is well supported.

(Dougherty, 1996)
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Selecting a cannula
In the skills workshop you will have the opportunity to see several different types of cannula. 
In this workbook we will focus on some of the main features of cannulae.
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The cannula is a flexible tube made of polyurethane,
silicone or other materials. The cannula encases a stylet
(rigid needle). The bevelled tip of the stylet protrudes from
the end of the cannula and is the part of the device that
punctures the skin and vein wall. The stylet is connected 
to a clear chamber or compartment which fills with blood
when the stylet enters the vein (a process known as
flashback). When the vein has been accessed, the cannula
is threaded into the vein and the stylet is withdrawn
(Josephson, 2004). Some, but not all cannulae have wings

(see Figure 1). These are used for securing the device to the
patient’s skin.

The hub of the cannula is colour coded internationally to
indicate its gauge (external diameter). Gauges range from
14 to 24. The higher the gauge number, the smaller the
diameter and so the lower the flow rate. The lower the
gauge number, the larger the diameter and the greater 
the flow rate (Finlay, 2004).

Vasofix Safety® cannula has the added advantage of a
safety clip that automatically activates when the needle 
is withdrawn from the catheter. This protects the user and
their colleagues from inadvertent needlestick injuries.

Figure 1:Main components of the Vasofix Safety® cannula

Over-the-needle cannula: main components

This is the popular type of cannula used for peripheral IV cannulation (see Figure 1).

Objective 5 – Explain factors to consider when selecting a cannula
for peripheral IV cannulation.

Hydrophobic membrane
needle

cannula

wings

injection port

flashback chamber

grip plate
stopper

safety clip
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Discussion Point – Learning Activity 10

The correct answers are as follows:

A6 14 gauge cannula has orange hub
B5 16 gauge – grey
C1 18 gauge – green
D4 20 gauge – pink
E2 22 gauge – blue
F3 24 gauge – yellow

Remember that the cannula selected should have the
smallest gauge (external diameter) and shortest length that
will be accommodated by the vein for the therapy that has
been prescribed (Royal College of Nursing, 2003).

Learning Activity 10: Colour coding of cannula gauges

In Box 10, match the gauges in List 1 with the colour codes in List 2. For example, if you think a 14 gauge cannula
is green, write (1) in the box at the side of A under your answer column. (5 minutes)

List 1

(A) 14 gauge

(B) 16 gauge

(C) 18 gauge

(D) 20 gauge

(E) 22 gauge

(F) 24 gauge

List 2

(1) Green

(2) Blue

(3) Yellow

(4) Pink

(5) Grey

(6) Orange

Your answer

(A)

(B)

(C)

(D)

(E)

(F)

Box 10: Colour coding of gauges



Safety for patients

When selecting a cannula it is important to be aware of certain design features that can make cannulation as safe as
possible for patients.
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Features of cannula

Box 11: Choosing a cannula – safety for patients

Learning Activity 11: Choosing a cannula –
safety for patients

In Box 11 you will see nine design features of a cannula. In what ways do these features make cannulation safer
for patients? Write your answers in the space provided. (1 hour)

a) Bevel of stylet is sharp
and short

b) Tip of cannula
is tapered

c) Distance from bevel of
stylet to tip on cannula is
less than 1mm
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Features of cannula

Box 11: Choosing a cannula – safety for patients (continued)

Source: Dougherty (1999)

d) Wall of cannula is thin

e) Cannula is radiopaque
or has radiopaque stripes

f) Cannula material is
non-irritant

g) Flashback is easily seen

h) Cannula is
easily secured

i) Cannula has comfortable
grip for practitioner



Discussion Point – Learning Activity 11

This will take place during the skills workshop, so
please remember to bring your workbook with you when
you come.

Choosing a cannula: safety for practitioners

Risks for practitioners

Carrying out peripheral IV cannulation is potentially a risky
procedure for health care practitioners. The Health Protection
Agency’s six-year surveillance report on significant
occupational exposure to blood-borne viruses in health
care workers showed that percutaneous injuries accounted
for 71% of reported exposures. The majority of these injuries
involved hollow bore needles. 58% of exposures occurred
during the procedure. 37% occurred after the procedure
but before disposal, or during/after disposal. Of the 1800
exposure reports received, 771 (43%) involved nurses,
midwives and health care assistants (HCAs) and 633
(35%) involved doctors (Health Protection Agency, 2004).

Safety cannulae

Some cannulae are specially designed to reduce the risk of
percutaneous injuries. 

According to the RCN Standards for Infusion Therapy:

“Peripheral devices should be equipped with a safety device
with engineered sharps injury protection. Risk assessments
should be undertaken concerning the use of these devices
and their use considered in line with local policies”
(Royal College of Nursing, 2003).

In the workshop you will be able to practice your skills using
a cannula that has self-activating needlestick protection.

National campaign: Safer Needles Now

Safer Needles Now was launched in February 2004 by the
RCN, Unison and the British Medical Association. At the
launch the General Secretary of the RCN stated that: 

“It is vital that NHS Trusts weigh up the human cost of
anxiety and fear of developing a blood borne disease,
against the minimal cost of providing a wide range of
effective, safer devices and solutions to prevent potentially
fatal needlestick injuries" (Royal College of Nursing, 2004a).
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Inserting a cannula

This will form a major part of the skills workshop; in the
meantime here are some important aspects of the process,
including infection control measures. 

Checking

• Identity of patient. 

• Prescription. 

• Any allergies the patient has e.g. to tape or skin
cleaning solutions.

(Josephson, 2004)

Positioning patient and preparing environment

• Patient comfortably positioned.

• Good light and privacy.

(Dougherty, 1999)

Preparing equipment

• All equipment collected together (Dougherty, 1999).

• Integrity of packaging and expiry dates checked
(Hart, 1999).

Hand hygiene

• Good hand hygiene is the single most important way 
of preventing the spread of infection (Josephson, 2004).
For hand hygiene principles, see Centres for Disease
Control and Prevention (2002a; 2002b); National
Institute for Clinical Excellence (2003); Royal College 
of Nursing (2003; 2004b).

Wearing gloves and plastic aprons
(personal protective equipment)

• National Institute for Clinical Excellence (2003)
states that:

“Gloves must be worn for invasive procedures, contact
with sterile sites and non-intact skin or mucous
membranes, and all activities that have been assessed as
carrying a risk of exposure to blood, body fluids, secretions
or excretions, or sharp or contaminated instruments”.

• Centres for Disease Control and Prevention (2002b)
states that:

“Wearing clean gloves rather than sterile gloves is
acceptable for the insertion of peripheral intravascular
catheters if the access site is not touched after the
application of skin antiseptics”.

• National Institute for Clinical Excellence (2003)
states that:

“Disposable plastic aprons should be worn when there
is a risk that clothing may become exposed to blood,
body fluids, secretions or excretions, with the exception
of sweat”.

See National Institute for Clinical Excellence (2003) and
Royal College of Nursing (2003) for guidance on good
practice related to using gloves and aprons.
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Encouraging venous filling

There are various methods of dilating the veins to assist
selection of a suitable vein for cannulation and improve
venous access.

• Apply tourniquet – only venous blood flow should be
suppressed, to ensure a pulse is palpable distal to
tourniquet (Josephson, 2004). 

• Place limb below level of the heart. 

• Ask patient to open and close fist.

• Light tapping of vein may seem helpful but can be
painful and may cause a haematoma therefore rubbing
the skin is recommended.

• Warm compress (e.g. heat pack) or immerse limb in a
bowl of hot water for 10-15 minutes.

(Dougherty, 1999)

Selecting a vein and preparing the site

Once a suitable vein has been selected the tourniquet
should be removed and the site prepared.

Hair removal

Josephson (2004) recommends that before cleaning the
site, any excessive hair should be clipped with scissors.
This will help to enhance visualisation and palpation of 
the vein and eliminate undue discomfort when the dressing
is removed. According to Royal College of Nursing (2003),
shaving with a razor should not be carried out because
of the potential for causing microabrasions which increase
the risk of infection.

Cleaning the skin

In the Guidelines for the Prevention of Intravascular
Catheter-Related Infections, Centres for Disease Control
and Prevention (2002b). It is recommended that clean skin
should be disinfected before insertion of the device and
during dressing changes. The preferred solution is a 2%
chlorhexidine based preparation. However, tincture of
iodine, an iodophor, or 70% alcohol can be used.

Josephson (2004) recommends using friction, beginning at
the intended cannulation site and working outwards for 2
– 3 inches (5 – 7.5cm) in a concentric circle.

Cleaning should be carried out for 30 seconds using
aseptic technique. The antimicrobial solution(s) should be
allowed to air-dry completely before inserting the cannula
(Royal College of Nursing, 2003).

Stabilising the vein

Superficial veins tend to roll and need to be anchored
to keep them stable. Veins are stabilised by using the
non-dominant hand to apply traction to the side of the
insertion site or below it (Dougherty, 1999).
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Placing the cannula

Prior to skin cleaning a tourniquet should be reapplied.
A cannula should be inserted with the bevel up so as to
ensure smooth puncture of the vein (Dougherty, 1999).

Once the stylet has entered the vein, the cannula needs 
to be advanced into the vein. 

Two-handed technique

The practitioner uses the dominant hand to insert the
cannula. Skin traction is applied initially using the
non-dominant hand. When the stylet is in the vein the
non-dominant hand releases skin traction and withdraws
the stylet, while the dominant hand advances the cannula
off the stylet.

The tourniquet is released when the cannula has been
advanced into the vein and the second flashback (when
blood is seen advancing up the cannula) is present before
removing the stylet. If any bruising occurs while
cannulation is being performed the tourniquet should be
released at once, the device removed and pressure applied
to prevent formation of a haematoma (Dougherty, 1999).

If a Practitioner has had two unsuccessful attempts at
insertion, another Practitioner with more experience should
assess the patient’s venous access (Dougherty, 1996).

If cannulation is unsuccessful, the stylet should NEVER be
re-introduced into the cannula because a piece of cannula
could shear off and lead to a cannula embolism. If
reinsertion is attempted a new device must be used
(Dougherty, 1999).(Please note that re-insertion of the
stylet into the cannula is impossible with a Vasofix Safety
once the needle has been completely removed from 
the cannula.)

Stabilising and dressing the cannula

The cannula should be secured using aseptic technique and
in such a way that the cannulation site can be inspected
visually and the flow of infusion fluid is not impeded.
A sterile dressing (transparent semipermeable membrane
dressing and/or gauze) should be applied (Royal College 
of Nursing, 2003). 

Disposal of sharps

Used sharps must be discarded by the user, at the point
of use, into a sharps container (conforming to UN 3291
and BS 7320 standards). Containers must not be filled
above the mark that indicates that they are full
(National Institute for Clinical Excellence, 2003).
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Policy about gloves

Policy about skin
preparation

Policy about choice of
dressing(s)

Box 12: Local policy – gloves, skin preparation and dressing(s)

Learning Activity 12: Local policy – gloves, skin preparation and dressings

What, if any, is the policy in your workplace with regard to:

a) wearing of gloves

b) skin preparation

c) choice of dressing(s) for site

when inserting a peripheral IV cannula? If you are not sure, now is your opportunity to find out! 
Write your answers in Box 12. (20 minutes)

Discussion Point – Learning Activity 12

There will be an opportunity to discuss policies during
the workshop.



Site care and cannula maintenance

Monitoring the site

The site should be inspected daily (Hart, 1999) for signs of
complications, such as infection or phlebitis and also to
check that the cannula is still firmly secured and the
dressings intact.

Changing the dressing(s)

The site should be kept clean and dry. Transparent
dressings only need to be changed every five to seven days
if the daily inspection through the dressing indicates that
the site is satisfactory. A gauze dressing will need to be
changed daily or more frequently if it is wet or soiled.
Aseptic technique should be used for dressing changes
(Hart, 1999). In the guidelines for care of the insertion site,
Wilson (2001) states that peripheral catheters are unlikely
to benefit from cleaning with antiseptic. If antiseptic
solutions are used for cleaning, the manufacturer’s
instructions should be followed as some solutions may be
incompatible with the device material (National Institute
for Clinical Excellence, 2003). 

There are different views about the best way of caring 
for IV sites. The RCN Standards for Infusion Therapy
recommend that protocols for the care of vascular access
device sites should be set out in organisational policies and
procedures (Royal College of Nursing, 2003).

Maintaining patency

It is thought that thrombi and fibrin deposits on
intravascular devices may provide a site for microbial
colonisation. This is the rationale for the use of
anticoagulant flush solutions to prevent device-related
thrombosis (Centres for Disease Control and Prevention,
2002b). According to Wilson (2001), current evidence
suggests that in peripheral catheters (cannulae), heparin
flushes were no more beneficial than (normal) saline in
maintaining patency and preventing infection. 

Royal College of Nursing (2003) recommends flushing at
established intervals in order to promote and maintain
patency and to prevent the mixing of incompatible
medications and solutions. Flushing with 0.9% sodium
chloride solution should be performed before, between 
and after the administration of incompatible medications
and/or solutions.

Removing a cannula

Peripheral IV cannulae should be removed and if necessary
replaced after 72 – 96 hours (depending on the type of
therapy and local policy). Removal should take place
earlier if complications are suspected (Royal College 
of Nursing, 2003).

A cannula should be removed carefully, slowly and
steadily with the hub parallel to the skin (Dougherty,
1999). Firm pressure should be maintained until bleeding
stops and then a small self adhesive dressing applied
(Nicol, 1999).
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Discussion Point – Learning Activity 13

There will be an opportunity to discuss policies during the workshop.

Learning Activity 13: Local policy – site care
and maintenance

What, if any, is the policy in your workplace with regard to:

a) observing the site (how often).

b) changing dressings (how often; use of antiseptic
solutions for cleaning site).

c) flushing (when, size of syringe, which solution and
how much solution).

d) how long a cannulae should remain in position before
being removed.

If you are not sure, here is your opportunity to find out!
Write your answers in Box 13. (20 minutes)

Areas of care Policy

Monitoring site

Changing dressings

Flushing cannulae

Removal of cannulae

Box 13: Local policy – Site care and maintenance of peripheral IV cannulae.



Adverse incidents

Adverse incidents may occur during and after peripheral
IV cannulation.

Puncture of an artery

This is identified by a spurt of bright red blood. 
The patient will experience pain. The device should be
removed immediately and pressure applied for up to five
minutes (Dougherty, 1999), or until bleeding stops.

A tourniquet should not be reapplied to the limb, and
the incident should be documented (Dougherty, 1999).

Damage to a nerve, tendon, ligament or limb

Signs of damage are numbness, tingling, loss of sensation,
loss of movement, pallor, cyanosis, deformity and/or
paralysis. Damage may be caused by incorrect insertion
technique e.g. moving the cannula back and forth in the
subcutaneous tissue in an attempt to find a vein.
Inadequate splinting and stabilising of cannulae are 
other possible causes of damage (Josephson, 2004).

Blockage of cannula

Occlusion is usually caused by clot formation as a result of:

• an administration set or electronic infusion device being
accidentally turned off and left for a long period.

• insufficient or incorrect flushing of the device when 
not in use.

(Mallett and Dougherty, 2000)

You need to be familiar with your local policy about the
management of cannula occlusion.

Needlestick injury

You need to make sure you are familiar with local policy
and procedures in the event of a needlestick injury (see
also Department of Health, 1998). 
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Objective 8 – Describe possible adverse incidents that may occur during
or following peripheral IV cannulation.



Complications

There will be an opportunity to discuss complications
in more detail in the workshop. Please find below some
introductory information.

Haematoma

This is the accumulation of clotted blood in the tissue
spaces. It is caused by the escape of blood from the vein
into the surrounding area (Josephson, 2004). Royal College
of Nursing (2003) defines a haematoma as “uncontrolled
bleeding” at a venepuncture site.

Causes

A haematoma may occur during cannula insertion or
after removal.

Causes include:

• mismatch between size of device and size of vein.

• patient is receiving anticoagulation therapy.

• patient has fragile veins.

• vessel ruptures spontaneously when the tourniquet is
applied or during skin cleaning.

• penetration of posterior vein wall during cannulation.

• failure to release the tourniquet promptly or failure to
release it before removing the stylet.

• inadequate pressure on cannulation site.

(Dougherty, 1999)

Clinical features

These include bruising, pain, swelling and hardness at the
insertion site (Josephson, 2004).
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Phlebitis

Phlebitis is acute inflammation of the intima of the vein
(Lamb, 1999). It is a fairly common complication of IV
therapy. There are three types: mechanical, chemical and
bacterial (Josephson, 2004).

Types and causes

Mechanical phlebitis: this type of phlebitis can occur as a
result of physical trauma to the vein caused by movement
of the cannula in the vein during or after insertion
(Josephson, 2004). If a large cannula is placed in a small
vein and rubs against the intima, it will cause irritation
(Lamb, 1999). 

Chemical phlebitis: in this type of phlebitis the intima
becomes inflamed as a result of contact with irritating or
vesicant solutions i.e. infusates with high or low osmolarity
or high or low pH, especially if small veins are used for
cannulation (Josephson, 2004).

Bacterial phlebitis: this is inflammation of the intima of
the vein associated with a bacterial infection. It has the
potential to predispose the patient to septicaemia
(Lamb, 1999).

Clinical features of phlebitis

Phlebitis is characterised by the following features:

• erythema, warmth and oedema at the site.

• pain or burning at the site and along the length of
the vein.

• vein is hard, red and cordlike.

• slowed infusion rate.

• temperature raised one degree or more above baseline.

(Josephson, 2004)

Measuring and recording the severity of phlebitis

Scales are available for documenting the severity of
phlebitis. The RCN Standards for Infusion Therapy includes
an example in Appendix 1 (Jackson, 1998, cited in
Royal College of Nursing, 2003). There will be a copy of
Andrew Jackson’s scale in the Resource Pack you will be
given at the workshop.

The phlebitis incidence rate in a patient population should
be used to assess clinical outcomes and improve
performance. The rate should be calculated as follows:

Divide the number of phlebitis incidents by the total
number of IV peripheral devices. Multiply the result by 
100 (Royal College of Nursing, 2003).
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Infiltration

Infiltration is the “inadvertent administration of
non-vesicant medication or solution into the surrounding
tissue instead of into the intended vascular pathway”
(Royal College of Nursing, 2003).

Causes

These include: 

• cannula too large for diameter of vein.

• puncture of distal wall of vein during cannulation.

• poorly secured cannula e.g. too loose and mechanical
friction from cannula causes vein puncture; taping that
is too tight above the cannula tip can act as a
tourniquet, disrupting flow and rupturing the vessel wall.

• over-manipulation of the cannula.

• delivery of fluid at high rate or pressure.

(Josephson, 2004) 

Clinical features

These include skin blanching, oedema, skin cool to touch,
possibly pain (Infusion Nurses Society, 2000, cited in
Royal College of Nursing, 2003). 

Measuring and recording the severity of infiltration

The Infusion Nurses Society has developed a scale for
measuring the degree of infiltration. The scale is
reproduced in Appendix 2 of the RCN Standards for
Infusion Therapy (Infusion Nurses Society, 2000, cited in
Royal College of Nursing, 2003). 

Extravasation

This is the “inadvertent administration of vesicant
medication or solution into the surrounding tissue instead
of into the intended vascular pathway” (Royal College of
Nursing, 2003). 

Causes

The mechanical factors that predispose to extravasation
are the same as those associated with infiltration e.g.
inadequate stabilisation of the cannula. 

Drugs capable of causing tissue damage and necrosis
include cytotoxic drugs, potassium chloride (minimally
diluted or undiluted), hypertonic solutions of sodium
bicarbonate and drugs with a vasoconstrictive action 
(e.g. dopamine) (Finlay, 2004; Lamb, 1999).

Possible consequences for patient

Leakage of vesicant solutions into the tissues is extremely
dangerous and can result in a number of serious
consequences for the patient:

• tissue sloughing and destruction.

• damage to nerves and blood vessels.

• loss of use of the affected limb.

• surgical excision of tissue or even limb amputation.

(Josephson, 2004) 

Clinical features

• Initially pain and burning at the site of extravasation.

• Then erythema and oedema.

• Tissue necrosis within seven to 28 days.

(Finlay, 2004; Lamb, 1999)

Distance Learning Workbook
Complications

36



Distance Learning Workbook
Complications

37

Discussion Point – Learning Activity 14

There will be an opportunity to discuss this during
the workshop. Note that the RCN Standards for Infusion 

Therapy specify that “All organisations must have
a policy relating to the recognition, prevention,
management and reporting of extravasation (Royal College
of Nursing, 2003). 

Learning Activity 14: Local policy – extravasation

What, if any, is the policy in your workplace with regard to the following aspects of extravasation?

a) Recognition

b) Management

c) Reporting 

Write your answers in Box 14. (20 minutes)

Aspects of extravasation Policy

Recognition

Management

Reporting

Box 14: Local policy – Recognition, management and reporting of extravasation



Embolism

The emboli most likely to occur in IV therapy are:

• dislodged blood clot (thromboembolism).

• fragment of cannula (cannula embolism).

• air (air embolism).

Other embolisms include particulate matter such as hair or
glass (Josephson, 2004). 

All of these can result in life-threatening
pulmonary embolism.

Causes

Thromboembolism: with IV therapy the usual cause 
is trauma to the intima of the vein (Josephson, 2004).

Air embolism: causes include accidental severence of
IV lines, infusion tubing not being primed with infusate,
disconnected or loose tubing junctions or vented infusion
containers being allowed to run dry (Josephson, 2004).

Cannula embolism: with over-the-needle cannulae the
most likely cause is reinsertion of the stylet.

Particulate material: inadequately prepared solutions may
contain undissolved medications, glass from ampoules or
rubber fragments from stoppers may accidentally be
introduced into the circulation. Other sources of embolism
can include hair on the patient’s limb or gauze fibres
(Josephson, 2004).

Clinical features

Thromboembolism: a clot may travel to the lungs
(pulmonary embolism). The clinical features of pulmonary
embolism include dyspnoea, pleuritic discomfort or pain,
apprehension, cough, sweats, tachypnoea, unexplained
haemoptysis, cyanosis and low grade fever (Lamb, 1999).

Air embolism: the clinical features of air embolism are
associated with vascular collapse: dyspnoea, hypotension
and tachypnoea (Josephson, 2004).

Cannula embolism: the patient may complain of severe,
sudden pain at the IV site. There will be absent or reduced
blood return when checking for placement. If the fragment
lodges in the lungs or heart there will be hypotension,
chest pain, tachycardia, cyanosis and possible loss of
consciousness (Josephson, 2004).
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Bacteraemia and septicaemia

An IV device provides the opportunity for bacteria to enter
the bloodstream. The presence of bacteria in the blood is
termed ‘bacteraemia’. If bacteraemia is accompanied by the
symptoms of infection (e.g. fever and rigors) the condition
is termed ‘septicaemia’. Bacteraemia and septicaemia are
extremely serious, life-threatening complications (Wilson,
1994). Local infections at the cannula site (e.g. bacterial
phlebitis) can lead on to systemic infection.

We shall consider infection and its control in more detail 
in the workshop.
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Documentation

Royal College of Nursing (2003) provides detailed
information about documentation required in relation to
infusion therapy. Here are some of the main points applied
to peripheral IV cannulation:

• Consent: evidence of.

• Insertion: type, length and gauge of cannula; date and
time of insertion; number and location of attempts; type
of dressing; patient’s tolerance of insertion; name of
person placing the cannula.

• Site care and appearance/condition using standardised
assessment scales for phlebitis and/or
extravasation/infiltration.

• Specific infection control or safety measures taken.

• Details of the infusion therapy, patient’s tolerance of it,
complications and side effects.

• Discontinuation of therapy, including cannula length
and integrity, site appearance, dressing applied and
patient tolerance.
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Legal, ethical and professional issues

Peripheral IV cannulation is an invasive procedure and 
it has the potential to result in serious complications.
To finish this workbook we need to consider legal, 
ethical and professional issues.

Accountability

Dimond (2002) is concerned with the accountability of the
nurse i.e. she is concerned with how far the nurse can be
held in law to account for her actions. Dimond (2002)
draws no distinction in this context between accountability
and responsibility. She sees responsibility as being liable to
be called to account, answerable for, accountable for.

Dimond (2002) discusses four arenas of accountability:
to the patient, the public, the employer and the profession. 

Accountability to the profession

In this arena the practitioner would be called to account in
the Nursing and Midwifery Council’s (NMC’s ) Professional
Conduct Committee under the Code of Professional
Conduct (Dimond, 2002). 

Note that the Code of Professional Conduct (Nursing and
Midwifery Council, 2002) replaced the UKCC Code of
Professional Conduct, together with the Scope of Professional
Practice and the Guidelines for Professional Practice. 

The Code of Professional Conduct makes a number of
statements that are very relevant to practitioners carrying
out IV cannulation; for example:

“You are personally accountable for your practice. 
This means that you are answerable for your actions and
omissions, regardless of advice or directions from another
professional” (section 1.3).
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Discussion Point – Learning Activity 15

You will have noted that the emphasis is on protecting
patients by ensuring practitioners practice safely and
effectively. This includes “a responsibility to deliver care

based on current evidence, best practice and, where
applicable, validated research when it is available” (Nursing
and Midwifery Council, 2002).

Learning Activity 15: Code of Professional Conduct

Refresh your memory of your Code of Professional Conduct. If you are a nurse or midwife, note section 1.4 and
section 6 in the NMC’s Code of Professional Conduct. Make notes in Box 15. (20 minutes)

Notes:

Box 15: Code of professional conduct



Accountability to the employer

In every employment contract there is an implied term 
of employment, namely, that the employee will obey the
reasonable instructions of his or her employer and will use
all care and skill in carrying out duties. An employee who
breaches this contract can be disciplined by the employer
e.g. warned, suspended or even dismissed (Dimond, 2002). 

Accountability to the public

In this arena a practitioner would be called to account in a
criminal court under criminal law. Criminal charges related
to the care of patients are rare. A recent example was the
case of Dr Shipman who was convicted of the murder of
15 women (Dimond, 2002).

Accountability to the patient

In this arena a practitioner would be called to account in
the civil courts under civil law. One form of civil action is 
a ‘tort’ i.e. a civil wrong. Examples of torts are negligence
and trespass to the person (Dimond, 2002). These are
especially relevant to practitioners involved with peripheral
IV cannulation.
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Negligence

The person who instigates a civil action for negligence is
known as the claimant. The claimant may bring the action
against the practitioner personally, or against the employer
(e.g. an NHS Trust) for its indirect (vicarious) liability for the
negligence of its staff member while acting in the course
of his or her employment. If the employer is found vicariously
liable they have the right under the employment contract
to seek an indemnity from the negligent employee.
However, this right is rarely exercised (Dimond, 2002).

In a case of negligence a claimant must establish three elements:
• a duty of care is owed by the defendant to the claimant, and

• there is a breach in the standard of the duty of care
owed, and

• this breach has caused reasonably foreseeable harm.

(Dimond, 2002)

Duty of care
By virtue of the nurse-patient relationship, a nurse owes 
a duty of care to his or her patients (Dimond, 2002).
Plainly the same applies to other health professionals.

Standard of care
Negligence of a nurse is determined by the standard of the
ordinary skilled nurse (Dimond, 2002). The same applies to
other health professionals. So for example, in deciding
whether a particular action of a paramedic is negligent, the
question that needs to be asked is: what would an ordinary
skilled paramedic be expected to do in those circumstances?

Lack of experience, ability or knowledge are no defence,
so an incompetent novice will be liable if he or she fails to
obtain advice from senior staff (Korgaonkar and Tribe, 1995). 

Some of the learning activities in this workbook have
focused on local policies and reference has often
been made to the RCN Standards for Infusion Therapy

(Royal College of Nursing, 2003). Dimond (2002) points out
that the significance of protocols will become increasingly
important as the work of the National Institute for Clinical
Excellence (NICE) expands.

This raises the question of whether failure to follow a local
policy, for example, constitutes a breach of the standard of care.

Dimond (2002) states that procedures, policies, protocols and
guidelines do not have a recognised hierarchy in courts of
law – the same principles apply to them all. Three important
aspects of her advice can be summarised as follows.

• In general, procedures, policies, protocols and guidelines
should be followed if it would be reasonable to do so.

• There may be specific circumstances that make the
following of a particular procedure inappropriate and
therefore any reasonable practitioner would modify
compliance with the procedure. If the practitioner’s
actions were reasonable in all the circumstances and
would be supported by competent professional opinion,
then there is no breach in the standard of care.
However, in such cases it is essential that the practitioner
records why the usual practice was not followed. 

• If a policy etc. issued by an NHS Trust is unacceptable in
the light of professional practice, it should be challenged
as soon as possible and replaced with a revised policy
which accords with reasonable standards of care.

Royal College of Nursing (2003) points out that the “production,
implementation, auditing and regular updating of clinical
standards to reflect the latest research findings will ensure
that all patients can benefit from safe and appropriate care”.

Reasonably foreseeable harm
Harm includes death or personal injury. A claimant must
establish that the harm is a reasonably foreseeable
consequence of the breach in the duty of care (Dimond, 2002).
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Trespass to the person

Battery and assault

Adult, mentally competent persons have the right in law 
to consent to any touching of their persons. If such persons
are touched without consent or other lawful justification,
they have the right to sue in the civil courts for trespass to
the person. Battery is where a person is actually touched,
assault is where a person fears that he or she will be
touched (Dimond, 2002). 

Consent to treatment or care

Underpinning the principle of consent is the ethical
concept of respect for the autonomy of the individual
(Mayberry and Mayberry, 2003). This requires registered
nurses and midwives to obtain consent before giving any
treatment or care (Nursing and Midwifery Council, 2002). 

Giving consent

Consent may be:

• implied e.g. when patients roll up a sleeve to have their
blood pressure taken.

• expressed i.e. patients give consent by word of mouth or
in writing.

Consent in writing is by far the best form of evidence that
proves consent has been given (Dimond, 2002). Department
of Health (2001) advises that it is good practice to obtain
written consent if the procedure involves significant risks
i.e. any adverse outcome, including side effects or
complications. 

The fact that a patient has given consent will normally
prevent a successful action for trespass. However, an
action for negligence could still arise if there were a
breach in the duty of care to inform the patient (e.g. about
significant side effects) (Dimond, 2002). This leads us on to
the concept of ‘valid consent’.

Valid consent

For consent to be valid, the patient must:

• be competent to take the particular decision.

• have received sufficient information to take
the decision.

• not be acting under duress.

(Department of Health, 2001) 
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Discussion Point – Learning Activity 16

In seeking consent, Department of Health (2001) suggests
remembering the patient’s perspective and the questions
he or she may have. Some of these questions are very
relevant to IV cannulation; for example: 

• How would it help me?

• What would it involve?

• Will it hurt?

• What about the risks?

In Box 16 you may also have mentioned giving information
to patients about any restrictions likely to result from the
cannulation e.g. use of arm.

Well, that has brought us to the end of the workbook –
please do not forget to bring it with you to the skills workshop.

Learning Activity 16: Consent to cannulation

What information does a patient require in order to make a decision about whether to accept peripheral 
IV cannulation? Write your ideas in Box 16. (20 minutes)

Notes:

Box 16: Cannulation information for patients
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Useful links: preventing sharps injuries

http://saferneedlesnow.net/ 

http://www.needlestickforum.net/ 

http://www.eucomed.com/upload/pdf/tl/position_papers/
sharps_injuries_position_paper.pdf

http://www.hpa.org.uk/infections/topics_az/bbv/bbmenu.htm
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