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Abstract
Nurse’s knowledge And Practice Regarding Peripheral
Cannulation Procedure In Almak Nemer Hospital In
Shendi- Sudan 2015
Peripheral venous catheter is one of the most frequently used
medical devices in the world; to give Intravenous therapy with drugs,
and blood components is indispensable in today’s health care.
Aimed

at

assessing

nurses

knowledge

and

practice

regarding

peripheral cannulation.
Descriptive, hospital-based study, was conducted in Shendi city
in Elmek Nimer University hospital from January 2015 to June 2016 ,
study covered all nurse's in hospital they were )115 ( nurses, the data
were presented in pre-designed questionnaire firstly, then collected
direct

interview

by

participants

.clinical

performance

was

by

assessed

using chick list . Data was collected during 4 month. Data was analyzed
manually and then by using statistical package for social science (SPSS,
ver 11.5).
The results found a total of nurses have good knowledge about
cannula

insertion

and

indication

of

insertion

(100%).

And

two

third(65%) have ability to control in infection before, during and after
cannula insertion, the study showed that more than half (57%) have
good knowledge about vein selection.
The

Study

recommended

that

Regular

problems that faced them during cannula insertion .

III

program

to

discuss

ملخص الدراسة
القسطرة الوريدية أكثر إستخداماً في المجال الطبي في العالم  ،تس خَمعإلَك ءع
ال ح ل لعالَ َِْْعواًدوِْعوالَمعومح َْ تهعوِْ َعَل د ع يعال ْ لعالكبي.
ْدَيعالبحثعإليعتق يع مس َيعال ِ ِعأداءعال
الَ َِْْع.

نعأث ءعت ك بعالقسك ةع

ِع
هذه عالَ اسِ عك ِ عوصف ِ عتْ ْب ِ عأج ْت عوسط ع 115عم ض عوم
ِْ لَنع يعمس شفيعال ُّعن عالْ مِيعْش َيع يع ةعمنعْ ن ْ ع 2015عح يعَْن َع
 2016ع .تي عإخ ب عأسئلِ عاإلس ب ن عَِ ِ عمسبقِ علي عتش ل عالبحث عوتي عتْ ِد عََاسكِع
نعخ لع ةعأ َِِع
الحَا عال ب ش مععال ش كَنع يعالبحثعوتيعتق يعأداءعال
أشد ع،عتيعتحل لعالب ن تعال حصلعَل د عََاسكِعَ ن مجعالحزمعاإلحص ال ِعللَ اس تع
اإلج َ ِعال سخِع(ع.)11.5
ن علَْدي عمِ ِ عت مِ عَ ك ب عالف اشِ عودواَيع
أو حت عالَ اسِ عأن عال
إس ِ لد ع( ،)%100وأن عثلث دي ع( )%65علَْدي عالقَ ة عَلي عال حكي ع ي عالَِوى عقبلع
وأث ء عوََِ عت ك ب عالف اشِ ع،أو حت عالَ اسِ عأْض عأن عأكث عمن عال صف ع()%75
لَْديعال ِ ِعَ خ عالَ َْعال سب.
خلصت عالَ اسِ عإلي عأن عال ش كَن ع ي عالبحث عْ َِن عَ ِ ِ عود جِ عأداءع
َ ل ِ ع.أوصت ع الَ اسِ عَِ ل عَ ن مج عم ظي عل قشِ عال ش كل عال ي عتَاجه عط قيع
ال ْضعَ َعت ك بعالف اشِ .ع
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Introduction
1.1 Background:
Peripheral venous catheter is one of the most frequently used medical
devices in the world. Intravenous therapy with drugs, nutrients and blood
components is indispensable in today’s health care. Peripheral intravenous
cannulation is a procedure in which the patient’s skin is punctured with a needle
to allow insertion of a temporary plastic tube into a vein.(1)
Thrombophlebitis and infection are common complications of peripheral
venous catheter and their use should be discontinued because of occlusion or
leakage. Insertion, monitoring and assessing peripheral venous catheter site is a
common nursing activity. The guidelines recommend that peripheral
intravenous catheter should be removed or replaced every (12-72) hour
according

to

type

of

treatment,

to

avoid

complication

such

as

Thrombophlebitis.(10)
Furthermore

the

smallest

necessary

peripheral

venous

catheter

should be well documented with date, time, size and location in the
patient’s chart. A primary goal of intravenous cannula therapy is to
maintain patents, comfortable intravenous cannula access that can be
used to administer the prescribed therapy reliably and safely.

1

(13)

Nosocomial

Infection

National

Surveillance

Service,

2002

postulates that (6.2%) of hospital-acquired bacteraemias may be directly
attributable

to peripheral intravenous

cannulation.

Some

might

argue

that this is a small percentage, but for the patient who develops a
bacteraemias any percentage is going to be significant. Infection may be
localized or systemic; however, peripheral intravenous cannulation are
more

commonly

associated

with

localized

than

systemic

infection

because of the high number of peripheral intravenous cannula inserted
annually

serious

infections

have

resulted

in

significant

annual

morbidity.(2)
The

majority

of

patients

who

undergo

peripheral

intravenous

cannulation will not experience serious ill effects. However, individuals
who do develop complications, the temporary / long term loss or use of
a

limb

may

affect

an

individual’s

choice

of

occupation

causing

economic impact. Loss of working days increased nursing time and the
costs of treating peripheral intravenous cannulation complications will
contribute to the economic burden felt by both the patient and the
healthcare organization.

(3)
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1.2 Justification:
Peripheral Intravenous Cannula is commonly used in hospitals to deliver
intravenous therapy. They are associated with a range of complications that can
be damaging to patients’ health and increase healthcare costs. In order to
minimize the risk of these complications, thorough patient assessment and
careful catheter management are essential.]4[
Peripheral intravenous cannulation is one of the most common invasive
procedures that nurses perform and it carries with it a high risk of complication.
For example, phlebitis rates reported for patients receiving intravenous therapy
have been as high as 80% with the rates in most hospitals. Patients also
experience unnecessary discomfort or pain. Nurses performing the procedure
should be well trained as many complications can arise from peripheral
intravenous cannulation. ]6[
Intravenous therapy result from appropriate training of personnel which
understanding of techniques and the associated risk involved .planning and
expert management of this powerful therapy are necessary to minimize the risks
presented.(29)
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1.3 Objectives:
General objective:
To assess nurses knowledge and practice regarding peripheralcannulation,
in Almak Nimer Hospital from January 2015 to June 2016.

Specific objective:
▪ To assess nurses knowledge about peripheral cannulation in term of
indication, complication, contraindication, and care.
▪ To identify nurses skills during cannulation of peripheral cannula.
▪ To study the association between demographic characteristic and nursing
knowledge and practice.
▪ To evaluate nurses knowledge and application of infection control during
insertion intravenous cannula.

4

1.4. Research Questions
Are nurse have Knowledge base provide to select veins and use the
suitable peripheral venous cannulation?

5

2. Literature review
.

2.1 Peripheral intravenous cannulation:
A procedure in which the patient’s skin is punctured with a needle to
allow insertion of a short temporary device usually into the veins of the forearm
or hand (although other sites can be used) to administer intravenous fluids or
medications, intravenous medications are vital in the management of
hospitalized patients, Inpatients frequently receive several intravenous
medications concurrently, and these are commonly delivered with infusion
pump systems, infections associated with intravenous therapy may either affect
skin around the site of insertion of the catheter or the bloodstream, universal
precautions and general infection control measures need to be considered when
under taking any clinical procedure, but when administering intravenous
therapy specific measures need to be considered especially with vulnerable
patients and those in the home setting. (4)

2.2 Select the most appropriate vein for insertion of the
peripheral intravenous cannula:
Size and condition of patient’s vein, Indication for peripheral intravenous
cannula and expected duration of peripheral intravenous cannula, position of
patient during any planned procedure, use non-dominant forearm if practical,
use Basilic or cephalic veins on the posterior (dorsal) forearm if possible, the
metacarpal veins on the dorsum of the hand are easier to visualize but are more
liable to clot, difficult to stabilize, and prone to vessel damage, in patients with
chronic renal failure, the use of the anterior (ventral) forearm, veins (especially
the cephalic vein) should be avoided, as these may be required for fistula
formation for dialysis, avoid the use of veins in the following sites, if possible1,
areas of flexion, e.g. antecubital fossa, or bony prominences, uncomfortable as
6

this requires splinting, vein easily damaged, areas below previous cannulation
site, vein may be damaged, bruised or phlebitis areas, poor venous return, pieces
of clot can be dislodged into the system, a limb with an arteriovenous fistulae or
shunt, may compromise haemodialysis access, an arm on the same side as a
previous lymph node dissection, mastectomy or affected by cerebrovascular
accident, Poor venous and/or lymphatic return, an infected limb e.g. with
cellulites, a limb with peripherally inserted catheter or implanted venous access
device, lower limbs, risk of deep vein thrombosis and limits access, patient
comfort and mobility. (5)(29)

2.3 Skin preparation:
Skin preparation is a function of the solution used to clean the skin, the
technique, and the length of time the solution is allowed to dry on the surface, to
allow a clean working surface and prevent microbial contamination,
decontamination of the proposed punctured site was recommended .If the skin is
visibly dirty, wash the site with soap and water and when the skin is visibly
clean, prepare the skin with (2%) Chloryhixidine in (70%) isopropanol alcohol
and leave the site to dry for at least 30 seconds (as per local policy), starting at
the insertion site and working outwards using a back and forth motion. Allow
the antiseptic to remain on the insertion site for an appropriate length of time to
dry according to manufacturer’s recommendation before inserting the
catheter.(6)

2.4 Insertion of peripheral catheter:
Ensure thorough assessment, planning, skillful insertion of the
device, and continuous regular monitoring, maintenance and keeping
accessible records will help reduce infection risk, avoid lower extremities,
joints or nerves when siting the cannula reduce the number of attempts for
cannulation as increased puncture sites increases the risk of infection.
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Designate trained personnel for the insertion and maintenance of
intravenous cannulation medication. (15)

2.5 Flushing Peripheral intravenous cannula:
Peripheral intravenous cannula should have a continuous flow of
intravenous fluids through them:
Where a continuous flow is not possible then the peripheral intravenous cannula
should be flushed:
▪ After the peripheral intravenous cannula is inserted to confirm correct
placement
▪ Before each medication/infusion is given (to ensure the peripheral
intravenous cannula is still patent)
▪ In between serial / multiple infusions and between medications to prevent
interactions and incompatibilities.
▪ After each injection/infusion (to remove irritant material from the vein)
▪ After blood sampling (to clear the cannula of blood).
▪ For inpatients, at least every 8 hours if not otherwise used (note: consider
if the peripheral intravenous cannula needs to stay in).
Perform hand hygiene before accessing the peripheral intravenous cannula
or tubing. Scrub the tubing access port with a 70% alcohol swab or solution (to
reduce unnecessary exposure to Chloryhixidine, do not use a Chloryhixidinecontaining solution) and allow to air-dry before accessing the tubing or
connecting new tubing. (17)
Points to note when flushing peripheral intravenous cannula :
▪ Use sterile 0.9% saline
▪ Do not use excessive force
▪ Use aseptic technique at all times.

8

The flushing solution and flushing intervals should be either ordered on a
medication chart or given according to facility standing order or local
protocol.(7)(28)

2.6 Peripheral intravenous cannula Stabilization:
The peripheral intravenous cannula can best be stabilized with
adhesive tape to prevent dislodgement. Avoid placing non-sterile tape
on the peripheral intravenous cannula skin junction site; the insertion
site should remain visible for regular inspection. Therefore do not place
opaque tape directly over the insertion site, do not reinsert a peripheral
intravenous

cannula

after

it

has

become

accidentally/inadvertently

partially withdrawn or dislodged. A new peripheral intravenous cannula
should be inserted at a new site as soon as practical.

(15)

2.7 Catheter-site dressing:
The main reason for patients’ catheter site dressing is to preserve
the site and prevent external contamination. Use transparent dressing
because it permits continuous visual inspection of the catheter insertion
site for any signs of phlebitis. Secure the dressing to prevent movement
of the cannula, which would increase the risk of carrying
microorganism from the skin, or causing infiltration or extravasations of
drugs or fluids. Dressing changes require an aseptic non-touch
technique. Replace dressings when loose, wet or soiled and monitor site
using a phlebitis-scoring tool. Encourage patients to report any changes
in their catheter site or any discomfort. (27)
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2.8 Duration of Peripheral intravenous cannula insertions:
Peripheral intravenous cannula should not routinely remain in situ for
longer than 72 hours, the responsible, medical Officer should review the
peripheral intravenous cannula at as close as possible to 72 hours after insertion,
to determine whether it should be removed or replaced, based on clinical need
and risk/benefit analysis. The peripheral intravenous cannula should be removed
if there are signs of local infection or thrombosis, peripheral intravenous
cannula may be retained beyond 72 hours, if there are no signs of inflammation
and Replacement is likely to be difficult and the risk is judged to be greater than
retention, the peripheral intravenous cannula is likely to be needed for another
24 hours or less and decision document in the patient’s health record, if
prolonged intravenous therapy is likely to be required, a peripheral intravenous
cannula should be used rather than multiple replacements of peripheral
intravenous cannula. Remove peripheral intravenous cannula that may have
been inserted without full aseptic procedure (e.g. emergency situation) as soon
as practical, preferably within 24 hours, and replace if clinically warranted. (5)

2.9 Aseptic technique:
Do a risk assessment before the procedure to help protect key parts and
key sites, maintain aseptic technique when preparing, administering and all
further manipulations of the intravenous system to reduce infection, employ
aseptic non- touch technique to ensure key parts are kept sterile. Wear clean or
sterile gloves when changing the intravenous dressing. Replace a peripheral
intravenous catheter inserted in an emergency situation where an aseptic
technique was compromised within 24 hours .A non-touch technique is
advocated whether healthcare professional are wearing gloves or not, and
regardless of glove type, as sterile gloves can still become contaminated. (30)
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2.10 Environment:
Ensure that the environment where the intravenous procedure is going to
take place is identifiable, designated and clean, these include ensuring that at
least 30mins has elapsed after bed making /domestic cleaning has finished and
the nurse is be able to work uninterrupted or free from distraction . All
equipment’s are stored in a dry, clean and safe place. (12)

2.11 Hand hygiene:
Do a risk assessment to determine appropriate hand hygiene method and
solution .Cover cuts or broken skins with waterproof dressing, decontaminate
hands correctly before collecting equipment, palpating the veins, cannulation,
and placing gloves on hand, repeat after removing gloves and immediately
before and after contact with patients. Encourage and promote the use of
alcohol hand rubs for all members of the healthcare team, patients and visitors,
avoid wearing wristwatches, stoned rings, long fingernails and long sleeves
when in clinical areas as they interfere with hand decontamination. (13)
Adhere to hand hygiene throughout the cannula care according to
local/hospital policy, to improve compliance with hand hygiene, healthcare
practitioners and nurses in particular are encouraged to challenge poor hand
hygiene practices. Use new or clean sterile gloves before handling, inserting and
changing dressing of peripheral intravenous catheter. (10)

2.12 Indications of cannula:
The main indications for the insertion of a peripheral venous cannula are:
• Administration of intravenous medicines.
• Transfusions of blood or blood components.
• Maintenance or correction of hydration levels if unable to tolerate oral
Fluids.(23)
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2.13 Contraindication of cannula:
The advantages of using a peripheral cannula are that they are usually easy
to insert and have few associated complications. However, they are known to
Increase phlebitis and when necessary need re-siting In addition, some patients
may not be able to tolerate the presence of a cannula. In such cases an
alternative may be required such as peripherally inserted venous catheter.
The selection of a site for cannulation may be contra-indicated by:
▪ The presence of injury or damage (e.g. fracture, cerebrovascular
accident,edema,lymphadenopathy, thrombosis caused by multiple attempts of
cannulation or venepuncture).
▪ The presence of infection as suggested by inflammation, phlebitis,
Cellulites.
▪ Veins which are mobile or tortuous, or sited near a bony prominence.
▪ If intravenous therapy is predicted to be long-term.
▪ Continuous infusions or therapies which are vesicant. (20)

2.14 Factors affecting the success of cannulation:
The success of cannulation can be affected by factors influencing
venous dilation. The tunica media is composed of muscle fibers that
constrict or dilate in response to stimuli from the vasomotor centre in
the medulla, via sympathetic nerve transmission. Factors which impede
venous dilation include:
▪ Patient anxiety.
▪ Patient temperature.
▪ Mechanical or chemical irritants e.g. introduction of needle into
vein, drugs.
▪ Clinical state of patient e.g. dehydrated, vasoconstrictor
▪ Thromboses or hardened veins
▪ Choice of cannula size.
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▪ Patient co-operation, previous experiences and preferences;
▪ Skill of the person performing the cannulation.

(11)

2.15 Maintaining sterile barrier:
The reviews suggest that if maximal barrier precautions are used
during insertion, catheter contamination and subsequent related
infections can be minimized. Use personal protective clothing (gloves,
apron and eye/face protection) based on a risk assessment. For instance
if the nurse feels that during the procedure he/she may come into
contact with blood or body fluids, then the appropriate protective
clothing must be worn to prevent cross-infection, Ensure that packages
are intact and up to date before they are opened.(12)
Comply with aseptic technique when opening packages and when
preparing medication. Intravenous medications are prepared in a
visibly/designated/ identifiable clean environment. Needleless devices
are preferred to the use of bungs to maintain a closed intravenous
system.

(22)

2.16 Removed the intravenous cannula:
Cannula removed when treatment is finished. This is a painless
procedure whereby the nurse will remove the plastic tubing from hand
or arm, and place a small dressing over the area where it was inserted.
This should remain in place for 2 hours.

(7)
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2.17 Patient Education
2.17.1 If the cannula comes out:
The cannula will be bandaged to help prevent it coming out, however, if
it does, do not panic. Will be given an emergency kit (gauze and tape) to keep at
home. Place the gauze over the site where the cannula came out until any
bleeding stops then put some tape on the gauze, when baths and showers should
avoid getting the cannula wet. When taking a bath or shower you should wrap
cling film around the cannula. Do not soak arm underwater, and always dab the
dressing dry if it becomes wet. You should never go swimming with a cannula
in place. (17)
2.17.2 Advise the patient to:
▪ Not touch the insertion site or dressing.
▪ If used, avoid touching the roller clap or infusion pump.
▪ Keep the site dry and minimize excessive movement whilst the peripheral
intravenous cannula is in situ.
▪ Notify staff if pain, swelling or redness at the peripheral intravenous
cannula site is experienced. (5)

2.18 Predict the difficult access:
Conditions that may predict difficult access include:
Dehydration/intravascular depletion; Chronic illness with venous scarring
from frequent intravenous access; intravenous drug use with venous scarring;
Obesity; Significant edema; Tortuous, fragile vessels due to advanced age; Thin
vessel walls due to age, steroid use, certain disease conditions and alternative
techniques may be required. It is often complicated in patients who are afraid of
needles or have had bad experiences because fear activates the sympathetic
nervous system thereby provoking peripheral vasoconstriction. Once an initial
attempt has failed, nearly all patients experience a degree of sympathetic
activation that makes subsequent attempts increasingly difficult. (25)
14

The

difficult

vascular-access

Algorithm

most

commonly

overlooked peripheral veins for intravenous access are the deep brachial veins.
These veins are paired structures, which lie medial and lateral to the brachial
artery and are most accessible 1-2 cm superior to the antecubital crease.
Because these veins are neither palpable nor externally visible, they are often
patent and untouched by intravenous drug users. Airway, Breathing, and
Circulation. (5)
There is significantly less attention paid to the “C” of circulation and the
difficult vascular-access patient. What is the next appropriate step when it is
unable to place a peripheral, intravenous catheter one of the two most
commonly overlooked peripheral veins is the external jugular vein.
Anatomically, the external jugular begins at the mandibular angle and drains the
posterior auricular and retromandibular veins. Coursing medially and
superficially over the sternocleidomastoid muscle, it pierces the fascia to join
the subclavian vein under the clavicular head of the sternocleidomastoid
muscle. Central venous catheterization should be the next step when peripheral
intravenous access is unsuccessful or when more central access is required. (27)

2.19 Removable of Peripheral intravenous cannula:
Perform hand hygiene and don non-sterile gloves and protective eyewear.
Remove the dressing. Clean site thoroughly with ≥ 70% alcohol and allow to air
dry .Withdraw the cannula and apply digital pressure with sterile gauze until
homeostasis is achieved. Inspect the peripheral intravenous cannula to ensure
the whole device was removed and none has been retained in the patient. Cover
the site with a dressing. Sterile gauze can be used under the dressing if bleeding
or discharge continues. Remove the dressing after 24 hours or, if the patient is
discharged sooner, instruct the patient to remove the dressing. Observe the
peripheral intravenous cannula site for 48 hours after removal to detect postinfusion phlebitis. If the patient is discharged within that period advise the
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patient who to contact if pain, swelling, discharge or bleeding at the site or
systemic symptoms of infection develop. Routine culturing of peripheral
intravenous cannula tips is not recommended unless infection is suspected.
Advise the patient to notify staff if any swelling or discharge occurs at the
insertion site after the peripheral intravenous cannula is removed. Document the
removal in the patient’s health record including the time and date; if the
peripheral intravenous cannula was intact, whole and included the tip; and the
condition of the site post removal. (5)(18)

2.20Early Complications:
2.20.1 Infiltration and Extravasations:
Infiltration of the intravenous occurs when the tip becomes dislodged
from the vessel lumen. This complication should be suspected when the
intravenous fluid flows poorly, if the line is difficult to flush, if the automated
pump sounds an alarm, or if the patient complains of pain. Infiltration can
become a serious situation if toxic fluids are being administered through the
line. These include hypertonic agents, cytotoxic agents, and vasopressors.
Vasopressors, such as norepinephrine or dopamine extravasate into local tissues
from an infiltrative line, severe tissue necrosis may result. (26)

2.20.2 Arterial Placement:
Peripheral catheters may accidentally be inserted into arteries instead of
veins. This would occur most commonly in the antecubital fossa, with the
catheter entering the brachial artery instead of the median Cubital or Basilic
vein. Arterial cannulation is distinguished by arterial flow (pumping) of blood,
which will also be a bright scarlet red if patient is not hypoxic. In this situation
phlebotomy may still be performed but the catheter should subsequently be
removed. Pressure should be placed over the site for one full minute, longer if
patient is coagulopathic. (30)
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2.20.3 Air embolism:
Air embolism is more commonly seen with central venous catheters,
however may also occur with peripheral catheters. If air is introduced into the
vascular system, it may accumulate and cause complications such as blockage
of the right side of the vascular system leading to outflow obstruction of the
right ventricle and pulmonary arteries. Possible symptoms include impaired gas
exchange,

hypotension,

and

circulatory

collapse.

Left-sided

(arterial)

obstruction may also occur, if an atrial or ventricular septal defect is present.
Obstruction of the coronary or cerebral arteries by air can lead to myocardial
infarction and acute stroke, respectively. (16)
Air embolism While it is classically taught that 5 ml / kg of air is needed
to produce an "air lock" of the right ventricle and pulmonary artery, circulatory
collapse has been reported with as little as 20cc of air. To prevent air embolism,
all tubing should be flushed prior to utilization. Additionally, all connections
must be tight, and fluid bags should not be allowed to completely empty before
replacement. (28)

2.20.4 Catheter fracture and embolism:
Catheter embolism is a rare complication of peripheral intravenous
catheters. If the tip of the synthetic catheter is sheared off, it may potentially
emblaze and travel proximally in the circulation. This sequence of events occurs
when the needle is withdrawn from the catheter and then reinserted. Therefore,
once the needle is removed it should never be reinserted. Catheter embolism
carries a high complication rate (up to 49%), and fluoroscopic catheterization
and retrieval of the foreign body is usually recommended. (9)
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2.21 Late Complications:
Complications associated with IV therapy are common. Most are
preventable by attention to IV infusion equipment, aseptic technique and
attention to fluid and electrolyte prescribing. Common problems are:
2.22.1Infection:
Infection is a common complication of intravenous therapy. Intravenous
catheters can lead to local infection as well as bacteremia from several
mechanisms. The most common source of infection is skin flora, whichmigrates
distally down the intravenous catheter. Coagulase negative staph and
staphylococcus aurous, as well as yeasts (e.g. Candida), are frequent isolates
responsible for infection. Other sources of infection include hematogenous
spread from distant infections, as well as infected solutions or other equipment.
The diagnosis of infection related to peripheral venous catheters is relatively
straightforward. In most cases, localized inflammation, in duration, and
erythema will be present, Pathogen in the surrounding tissue of the I.V. site
cause by lack of asepsis, prolonged use of the same site, signs & symptoms,
tenderness, swelling and erythema/purulent drainage. (29)

2.22.2 Thrombophlebitis:
Peripheral

venous

Thrombophlebitis,

an

extremely

common

complication, is heralded by pain, erythema, swelling, and a palpable cord along
the course of the cannulated vein. Thrombophlebitis is caused by local damage
to the venous wall, chemical irritation, Infection, Prolonged use of the same
vein and resultant inflammation and thrombus formation. (8)

2.23 Management of complication:
2.23.1Infection:
If infection is present, remove the IV cannula immediately, swab
the insertion site and contact medical team to review.
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2.23.2 Phlebitis:
▪ Due to the presence of the catheter/fluids or medication
▪ Chronically

ill

patients

requiring

multiple

and

recurrent

intravenous access.
▪ Notify medical team to review and document in patient record

2.23.3 Infiltration:
▪ Immediately stop the infusion and disconnect the tubing as close to the
catheter hub as possible.
▪ Remove the catheter without placing pressure on the site.
▪ Elevate the affected limb.
▪ Continue to assess and document the appearance of the site and associated
signs and symptoms.

2.23.4 Extravasations:
If extravasations occur, assess the grade of extravasations Injury,
most extravasations injuries are of Grades 1 & 2 and do not require exit
intervention to prevent long-term skin and soft tissue damage. Grade 3 & 4
injuries have a greater potential for skin necrosis, compartment syndrome and
need for future plastic surgery, depending on the type of solution
extravagated.(12)
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2.24 Factors that influence the risk of infection:
After an insertion of an intravenous device, within 48-72 hours a loose
fibrin sheath appears around the intravascular portion of the device forming
nudes. These induces act as a medium of protection as well as provide an ideal
medium for the growth of multiple organisms .A bacterium affects at least three
out of a thousand admissions in acute hospital accounting for 6% of hospitalacquired infections. Escherichia coli, Staphylococcus aurous and Enterococcus
faecalis are the most common infecting microorganism but the most associated
with cannula tips are Staphylococcus aurous, S. epidermidis, and Candida
albicans. (4)
Peripheral therapy is an invasive procedure, Consequently patients may
experience serious, life-threatening, or life-altering complications even with
diligent nursing care but most nurses consider peripheral cannula to be of
minimal risk to patients compared with nursing procedures such as care of
pressure area .To reduce the patients risk factors, following general guidelines
when inserting an intravenous devices (though it may differ from one’s hospital
policies and procedures but it reflects the most common standards): The nurse
should document the date and time of insertion, the type, length, and gauge of
the catheter inserted, the name of the vein cannulated and the number of
attempts, exact location of each attempt and the final successful site; the type of
dressing applied to the site. (19)
Also the nurse should document how the patient tolerated the procedure
and responses, patient education you provided, any barriers to care or
complications that occurred and how they were managed, and solutions
delivered through the intravenous device (the types of fluids and medications
infused through the catheter, including the infusion rate, dose, and diluents for
all medication and any additives to the primary fluid). In case of deviations
from hospital policy and procedure, the nurse should document the
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circumstances and the reasons for the deviation. Throughout the intravenous
infusion, the nurse should also document the patient’s tolerance of the therapy,
site appearance (include standardized scales for phlebitis, infiltration, and
extravasations, if they occur) and site care and reinforcement of patient and
family teaching. The nurse should also assess the site and change dressings and
equipment as directed by the facility policy and current clinical practice
guidelines. (16)
The nurse should document all care, including catheter replacements,
communication with other health care professionals related to the intravenous
device, and when therapy was stopped as well if and why an arm board was
applied. These documentations are important in the sense that it records the
nurses’ actions, the patient’s reaction, and clinical outcomes which can help to
improve upon future intravenous therapy as well as prevent any unexpected
legal litigations. (13)

2.25 Infections Associated with peripheral intravenous therapy:
Patients are highly at risk of Nosocomial infection when receiving
intravenous therapy but in most cases the intravenous therapy is often not
suspected as the source of infection. The four most common microorganisms
that cause infection in humans are bacteria, viruses, fungi, and parasites;
although the majority of infections diagnosed are cases of bacteraemias. The
four main routes by which microorganisms gain access to intravascular devices
are extra luminal, extraluminal, and haematogenous seeding or contaminated
infusates. (20)
Infectious agents causing healthcare-associated infections may come
from endogenous or exogenous sources. Endogenous sources originate from the
patients themselves (e.g. nasopharynx) and exogenous sources include those
that are not part of the patient (e.g. visitors, medical personnel, equipment and
the healthcare environment).On the other hand, risk factors associated with
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catheter related infections can be categorized into patient-related and hospitalrelated .Hospital related infection include type of cannula, the method of
insertion, the duration with catheters inserted for longer than 48-72 hours
increasing the risk, the skill of the person placing the catheter and subsequent
patient care. (14)
Patient susceptibility, age, altered host defenses, severity of the
underlying disease are some of the patient’s related infections .Sources of
infection in intravenous therapy into intrinsic and extrinsic. Intrinsic occurring
as a result of contamination or faulty sterilization of fluids or equipment during
manufacturing and extrinsic as a result of contamination of the peripheral
cannula during insertion, administration of intravenous medication and fluids or
from the hands of the healthcare professional inserting or manipulating the
device. (3)
The most common complications associated with cannulation are
phlebitis, infection, hematoma, infiltration, extravasations, transfixation and
thrombus. Phlebitis, which is the inflammation of the vein wall with subsequent
complications of infection and thrombosis, remains the most common
complication associated with the use of peripheral venous catheters. It can be
classified into mechanical (due to cannula problems which cause trauma to the
intimal wall of the vessel), chemical (consequence of compositions and
concentration of the infuscate) and infection (occurs when the tip of the cannula
is infected) depending on the cause. (18)
A number of factors, 4 including the type of infusates and the catheter
material and size influence a patient’s risk for development of phlebitis. The
occurrence of phlebitis increases the patient’s risk of developing local catheterrelated infection. Routine or scheduled replacement of intravascular catheters
has been advocated as a method to prevent phlebitis and catheter-related
infections. More recent studies have shown no increase in cannula related
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complications, including phlebitis or Thrombophlebitis, when the duration was
prolonged from 72 to 96 hours. (24)
This may mean that routine replacement is not necessary, but that each
cannula should be checked daily and if any evidence of clinical infection is
detected, the cannula should be removed immediately. Most studies have
advocated that proper skin preparation before

intravenous medication (2%

Chloryhixidine and 70% alcohol) for 30 seconds has shown to reduce infection
.That proper skin preparation is a function of the solution used to clean the skin,
the technique used in applying the solution (concentric circles vs. back-andforth friction) and the length of time the solution is allowed to dry on the
surface.(28)

2.26 Guidelines and principles of asepsis in peripheral
intravenous therapy:
Asepsis is the absence of disease- causing microorganisms called
pathogens. Asepsis then, in this final project, will be defined as the practices
that reduce the risk of infection to an irreducible number. Asepsis can be
separated into two basic types: medical and surgical asepsis. Medical asepsis
refers to infection control practices that endeavor to decrease the number and or
transfer of disease producing organisms from one person or place to another.
These practices are usually known as the clean technique. Surgical asepsis
includes practices that keep objects and areas completely free of organisms,
known as sterile technique. (25)
Aseptic technique is a method employed to maintain asepsis and protect
the patient from health care associated infections. The encyclopedia of Surgery
online (2012) de fines aseptic technique as “a set of practices and procedures
performed under carefully controlled conditions with the goal of minimizing
contamination by pathogens”. However, the fact that there is a correlation
between the practice of aseptic technique and rise in hospital infection rates has
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prompted for more evidence based practice about the procedure. One very
important challenge for modern medicine is Nosocomial infection. (26)
The hands of healthcare workers are a major source of spread of
Nosocomial pathogens, as such hand decontamination is considered to be the
cornerstone of infection control practice for all practitioners .Asepsis is mostly
associated with hand washing and wearing sterile attire. It is also knowing what
is sterile and what is not sterile and keeping them apart.(12)
Hand washing with soap and water has been considered a measure of
personal hygiene for centuries and has been generally embedded in religious
and cultural beliefs. The purpose of routine hand washing in patient care is to
remove dirt and organic material as well as microbial contamination acquired by
contact with patients or the environment. (1)
Adherence to hand hygiene is influenced by knowledge, beliefs, lack of
education, lack of performance feedback, workload and type (e.g. working in
critical care), lack of culture/tradition of compliance, tolerance and supportive
attitude towards reported problems, negative influence of colleagues, skin
irritation by hand-hygiene agents, lack of written guidelines, lack of recognition
of hand-hygiene opportunities during patient care, lack of hand hygiene
facilities (e.g. whether sink, soap, medicated detergent, or waterless alcohol
based hand-rub solution), and lack of awareness of the risk of microbial crosstransmission. (22)
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Administering intravenous therapy is one aspect of the nursing
profession but with restrictions. To be able to administer an effective
intravenous therapy, the nurse needs an extensive knowledge on
intravenous therapy, including all types of vascular access devices,
treatments and the prevention and management of local and systematic
complications.

(2)

In the US, nurses administering intravenous drugs and working in
a more specialist role are expected to pass an exam to gain a CRNI
(certified registered nurse intravenous) qualification and to maintain this
qualification by attending national

intravenous

conferences and other

workshops to gain points for recertification every3years (Infusion
nurses certification corporation). In Finland, one needs to attend and
pass an intravenous

administering workshop, most cases organized by

the health institution where one works before gaining a license. The
intravenous

permit gained in one municipality may or may not be

accepted in another municipality.

(21)

Catheter- related bloodstream infections are a major source of
morbidity and mortality especially among hospitalized patients. Most
and current guidelines recommend a number of strategies to reduce the
incidence of catheter related bloodstream infections. These include
applying the principles of asepsis, the choice of catheter material, and
the site of insertion and when to replace the equipment used. (20)
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2.27 Replacement of administration sets and peripheral catheters:
Scheduled replacement of catheters is proposed as a means to
prevent phlebitis and catheter-related infections .To reduce discomfort,
the risk of phlebitis and catheter-related infection, replace peripheral
catheters sites at 72-hour intervals. Many of the studies examined the
interval replacement of intravenous

administration sets and data showed

that, replacing administration sets within 72-96 hours is safe and costeffective .There is no need to replace peripheral catheters more
frequently than every 72-96 hours to reduce risk of infection and
phlebitis in adults .The review therefore recommended replacing at new
site after 72-96 hours or earlier if indicated clinically.

(23)

Further recommendations in the review are that, label all
intravenous

administration sets with the date and time they are opened

and change appropriately: solution sets-change at 72 hours; blood setschange at 12 hours; lipid-containing solutions-change at 24 hours. (19)
Keep add-on devices to a minimum and change as recommended by the
manufacturer. In general, change 3-way taps every 72 hours, bungs
(single use, or changed at 72 hours if not removed from device), and
needleless devices changed according to manufacturers’ instructions.(20)
Remove any intravenous

sets that are no longer essential and

discard administration sets after disconnection .Ensure nurses
understand the care and management of the devices used in intravenous
therapy.

(18)
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2.28 Education of health professionals:
There are important of educating and training nurses in the
preparation, administration and management of peripheral intravenous.
For infection prevention procedures to be successful, all nurses must
involve in implementing procedures that are aim at reducing the risk.
Designate nurses equipped with the required knowledge on intravenous
therapy to prevent infection occurring. Assess the knowledge of nurses
and all persons who are involved in inserting and managing intravenous
therapy. Educate and train all health professionals associated with
intravenous therapy with the necessary skills to anticipate problems and
take actions to prevent them occurring.

(19)

Ensure regular and comprehensive training programs with
theoretical and practical nurses for safe and effective practices and skills
kept up-to-date throughout their practice life-time. Educate healthcare
personnel regarding the indications for intravenous catheter use, proper
procedures for the insertion and maintenance of intravenous catheters,
hand hygiene, the need to apply the principles of asepsis during the
insertion and appropriate infection control measures to prevent catheterrelated infections.

(17)
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3. Methodology
3.1. Study design:
This was descriptive cross sectional study to assess nurse’s knowledge
and practice regarding peripheral cannulation procedure.

3.2. Study duration:
This study was done during the period which extended from January
2015 to June 2016.

3.3. Study area:
This study was done in Shendi city, river Nile state, Sudan, which located
in the north of Khartoum about 176Km, its population about 80000 persons
(WHO 2003) most of them are farmers.
Shendi city now is one of the rich cities in health care facilities; it
contains three main hospitals, Almak Nimer University hospital. Shendi
teaching hospital and military hospital, and also there is hoshbannaga hospital
and Elmiseiktab hospital.

3.4. Setting:
This study was carried out at Almak Nimer University hospital. This
hospital was established since 2002. And it’s the second university hospital in
Sudan. The hospital provides most types of medical services (medicine, surgery,
Obs/Gyne, and pediatric). Beside these there are cardiac, renal, and oncology
centers). In the hospital there is a big theater complex in which most type
general operations can be done (caesarean, GIT surgery and orthopedic
surgery.). There was an outpatient clinic in the hospital established science
2009.
The hospital system for work, for nursing staff, morning shift for 8 hours
in duration, and afternoon, evening shift for 16 hours, and is the distribution of
nursing staff according to

need of hospital departments, nurses they will

rotated frequently without fixed intervals according to the need.
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3.5. Study population:
The study includes all nurses who worked in Elmek Nimer university
hospital during January 2015 to June 2016 time of the study.

3.5.1Exclusion criteria:• Trainee nurses.
• Nurses work less than one year.

3.6. Sampling Technique: all nurses were enrolled in the study questions .
3.7. Sample size: total coverage which was (115) nurses were
participated in the study.

3.8. Variable:
A. Dependent variable: Nurses knowledge.
B. Independent variable: Demographic data (Age, Sex, Qualification,
experience)

3.9. Data collection tools:
Data was collected by two tools: questionnaire and check list.
A. Closed ended questionnaire was developed by the researcher based on the
available literature composed of (20) question.
1) Part I: Demographic data from (1-4) question.
2) Part II: Nurse knowledge about preparation for cannulation (5- 10)
question.
3) Part III: Nurse knowledge about vein criteria and size selection (10
- 13) question.
4) Part IV: Infection control measuring (14- 20) question.
B. Check list composed of (30) steps adopted from (fundamental of nursing
standard and practice-2002) rated by done correctly, not done correctly,
and not done.
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C. Rating Scale: The question composed of (4) and (5) choice:
1) Knowledge Scale:
i. Knowledgable: - if respondent answer all.
ii. Satisfied: if respondent answer 3 out of 4 or 5 choices.
iii. Unsatisfied: if the respondent answers 2 out of 4 or 5
choices.
iv. Poor: if respondent answer only one out of 4 or 5 choices.
2) Practical Scale:
i. Done correct: 79%: is respondent performed the steps in the
right way.
ii. Don not correct: 13%.: If not performed or missed.
iii. Not done: 37.7% for missed steps.
 Total steps of the checklist composed of (30) steps.
 Good practice = if the respondent performed mark (79%)
 Poor practice = if respondent performed mark (21%).

3.10. Data collection technique:
Data was collected during 4 months, daily during the three shift, it was
self administrative

questionnaire, it takes about (5-8) minutes . practice

evaluated by using the check list which filled by the researcher after nurse
apply the procedure., no one refuse to participate and there was no missing.

3.11. Data analysis technique
Data was coded and analyzed manually and then by SPSS program
version (11.5) by using statistical measure; - percentage, frequency and
presented in forms of tables and figures.
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3.12. Ethical consideration:
▪ The study was approved by research ethic committee of university.
▪ Then approval was taken from minatory of health.
▪ Permission was taken from the hospital original director
▪ Verbal consent was taken from the participant.
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5. Results
Figure (1)
76%

(25-35) years 35-45

8%

16%

(35-45) years

more than 45 years

Figure (1) Distribution of study population according to their age, the above
figure showed those 76% (25-35) years, 16% (35-45) years, 8% more than 45
years.
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Figure (2)

Master
30%

Diploma
10%

Bacheloria
60%

Figure (2) Distribution of study population according to their qualification,
above figure showed that, 10% diploma, 60% bacheloria, showed 30% master.
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Figure (3)

12%
23%

65%

(1-3)years
(4-6) years
more than 6 years

Figure (3) Distribution of study population according to their experience, the
above figure showed that 65% 1-3 years, 23% 4-6 years and 12% more than 6
years.
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Figure (4)
62%
70%
60%
50%
40%

26%

30%

8%

20%

2%

10%
0%
Always

SometimeRare

Rare

Don’t prapare

Figure (4) Distribution of the study population according to their preparation of
the skin, the above figure showed 62% had always preparing skin, 26%
sometime preparing skin, 8% rare preparing, 2% don’t preparing .
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Figure (5)

7%
7%
12%

21%

size 16
size 18
size 20
size 22
size 24

53%

Figure (5) Distribution of the study population knowledge regarding to their
Suitable size used peripheral intravenous of cannulation, the above figure
showed that 53%used size 20, 21% used size 18, 12%used size 22, 7% used
size 16 also 7% used size 24.
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Figure (6)

3%
Basilic vein

71%

13%
Metacarpal
vein

Radial vein

13%
Ulner vein

Figure (6) Distribution of the study population knowledge regarding vein use
for intravenous cannulation normally located, the above figure showed that
71% selection Radial vein, 13% selection Ulnar vein, also 13% selection
Metacarpal vein, and 3% selection Basilic vein.
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Figure (7)

Poor practic 21%
Good practic 79%

Series1, 1, 79%
Series1, 2, 21%

Figure (7) overall study group practice, (79%) of them had good practice,
while (21%) their practice had poor
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Table (1) Distribution of study group according to their gender N=115:
Sex

Frequency

Percent

Male

19

17%

Female

96

83%

115

100%

Total

This table showed that 17% of the group mal, and 83%femal.

Table (2) Distribution of the study population according to place of work
N= 115:
Site of work.

Frequency

Percentage

Medicine

30

26%

Surgery

18

16%

ICU

21

18%

CCU

12

11%

OBS & GYNE

18

15%

Pediatric

16

14%

115

100%

Total

The table showed that 26% work in Medicine, 16%work in surgery 18% work
in ICU, 11% work in CCU, 15%work in OBS&GYNE, and 14% work in
pediatric.
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Table (3) Distribution of the study population if equipment unavailable.
N=115
Action

Frequency

Percentage

Refuse to insert cannula

58

51%

Insert without equipment

13

11%

Report to the nurse on chart

44

38%

115

100%

Total

The table showed that, 11% insert cannula without equipment, 51% Refuse of
insertion, 38% report of head nurse.

Table (4) Distribution of the study group regarding types of antiseptic used
to clean the skin.

N=115

Types of antiseptic used

Frequency

Percentage

Soap and water

4

3%

Spirit

84

73%

Chloryhixidine

27

24%

115

100%

Total

The table showed that 3% prepare skin by soap and water, 73% prepare skin by
spirit, and 24% prepare skin by Chloryhixidine.
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Table (5) Distribution of the study population knowledge about removal of
peripheral line.

N=115

Level of knowledge

Frequency

Percentage

12-24 hours

17

15%

12-72 hours

35

30%

More than 72 hours

61

54%

I don’t know

2

1%

115

100%

Total

The table showed that 15% removed after 12-24 hrs, 30% removed after 12-72
hrs, 54 %more than 72 hrs, 1% doesn’t know
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Table (6) Distribution of the study population regarding prevention of
infection before cannula insertion
Study group
knowledge
Maintaining of aseptic
technique

Knowledgeable
F

P

N=115
Satisfy

Unsatisfied

F

P

F

P

Poor
F

P

Total
F

P

69

60%

15

13%

20

17%

11 10% 115 100%

78

68%

20

17%

9

8%

8

7%

115 100%

90

78%

19

8%1

3

2%

3

2%

115 100%

prevent infection
before cannula
insertion
Patient notify for signs
of infection at sit of
cannula
*F: Frequency

*p: percentage
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Table (7) Discretion of the study group knowledge regarding general
information about cannula preparation

Study group
knowledge
Indication of vinous
cannulation
Equipment used during
insertion of cannula
Complication occur for
patient with cannula
Risk factor for infection
*F: Frequency

Knowledgeable
F

P

Satisfy
F

P

N=115
Unsatisfied
F

P

Poor
F

P

Total
F

P

73

63%

20 17%

11

10%

11 10% 115 100%

79

68%

24 21%

8

7%

4

4%

115 100%

75

65%

17 5%1

14

12%

9

8%

115 100%

68

59%

22 19%

9

8%

16 14% 115 100%

*p: percentage
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Table (8) Distribution of study group knowledge regarding selection of
good vein

N=115
Knowledgeable

Satisfy

Unsatisfied

Poor

Total

Study group
F

P

F

P

64

55%

27

Selection of vein

65

57%

Criteria of good vein

61

53%

knowledge

F

P

F

P

F

P

24% 13

11%

11 10% 115

100%

20

17% 20

17%

10 9%

115

100%

24

20% 23

20%

7

115

100%

Consideration during
insertion peripheral
cannula

*F: Frequency

*p: percentage
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7%

Cross Tabulation :
Table (9) Cross tabulation between demographic data and prevention of
the infection:
Prevention of the infection
Before cannula

Patient notify

insertion

Maintaining of
aseptic technique

Age

0.00

0.00

0.00

Qualification

0.00

0.00

0.00

Experience

0.00

0.00

0.00

Sex

0.13

0.97

0.02

*P value Considered
Considered significant if (<0.05)
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Table (10) Cross tabulation about prevention of infection :

General information of cannula prevention
Criteria of

Consecration

Selection of vein

Age

0.00

0.00

0.00

Qualification

0.00

0.00

0.00

Experience

0.00

0.00

0.00

Sex

0.00

0.01

0.00

*P value Considered
Considered significant if (<0.05)
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vein

Table (11) Distribution of the study population regarding the preparing before
cannula insertion

N=115
Done not

Done correctly

Practice

F
Assemble and organize
equipment

P

Not done

correctly
F

P

F

P

Total
F

P

115

94%

5

4%

0

0%

115

100%

87

86%

12

10%

14

1%

115

100%

95

81%

10

8%

10

8%

115

100%

112

95%

1

9%

2

1%

115

100%

Wash hand

Wear gloves

Explain procedure to
patient
*F: Frequency

*p: percentage

The table show 98% physician order, 94% assemble and organize equipment,
86%wash hand, 81%wear gloves and 95% Explain procedure to patient.

Table (12) Distribution of the study population regarding preparing
equipment and skin

N=115
47

Practice
Place patient extremity on top of

Done

Done not

correctly

correctly

F

F

P

P

Not done

Total

F

F

P

P

110

94%

3

2%

2

1%

115

100%

Tie tourniquet on arm

108

92%

6

8%

1

9%

115

100%

Ask patient to open and close hand

103

88%

9

7%

3

2%

115

100%

Select vein

115

100%

0

1%

0

2%

115

100%

Select appropriate catheter

112

95%

3

2%

0

1%

115

100%

Prepare saline flush

105

89%

5

4%

5

4%

115

100%

Tear tape

101

86%

11

9%

3

2%

115

100%

Use circle motion by spirit
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39%

32

27%

37

31%

115

100%

Allow agent to completely air dry

47

44%

31

26%

37

31%

115

100%

42

35%

26

22%

47

40%

115

100%

towel

Pull skin taut bellow puncture area
*F: Frequency

*p: percentage

The table show 94% place patient extremity on top of towel,92% tie tourniquet on
arm,88% ask patient to open and close hand,100% select vein, 95% select
appropriate catheter,89% prepare saline flush,86% tear tape,39% use circle
motion,44% allow agent to completely air dry,35% pull skin taut bellow puncture
area, and 90% skin taut below puncture area.
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Table (13) Distribution of the study population regarding performance of
cannula during insertion
Practice

N=115

Done correctly

Insert needle
Observe blood flashback

Done not
correctly

Not done

Total

F

P

F

P

F

P

F

P

115

100%

0

0%

0

0%

115 100%

103

88%

9

7%

3

2%

115 100%

111

94%

3

2%

1

9%

115 100%

115

100%

0

1

0

0%

115 100%

103

88%

9

7%

3

2%

115 100%

Release tourniquet

Remove needle

Flush catheter

*F: Frequency

*p: percentage

The table show 100% insert cannula, 88% observe blood flush back, ,94% release
tourniquet,100% remove needle and 88%flush catheter.
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Table (14) Distribution of the study population regarding the care the cannula
after insertion

N=115

Practice

Done correctly

Clean of monster site
Place film over insert

Done not
correctly

Not done

Total

F

P

F

P

F

P

F

P

99

84%

11

9%

5

4%

115

100%

114

100%

1

9%

0

1%

115

100%

5

4%

11

9%

99

84%

115

100%

114

97%

1

9%

0

1%

115

100%

109

93%

5

4%

1

9%

115

100%

101

86%

12

10%

2

1%

115

100%

2

1%

3

2%

110

94%

115

100%

Label tubing

Dispose of equipment

Ensure patient
comfortable
Hand washing

Document the procedure

*F: Frequency

*p: percentage

The table shows 84% clean of monster site, 100% place film over insert,4% label
tubing, 97% dispose of equipment, 93% ensure patient comfortable, 86% hand
washing, and 1% documents the procedure.
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5. Discussion
Peripheral venous catheter is one of the most frequently used medical
devices in the world. Intravenous therapy with drugs, nutrients and blood
components is indispensable in today’s health care. Catheter- related bloodstream
infections are a major source of morbidity and mortality especially among
hospitalized patients.
The study explains that majority (76%) of study group their ages range
between (25-35years) and most of them (96%) female. Regarding years of
experience and degree of qualification the present study showed that less than two
third of nurses (65%) had (1-3) years of experience and more than half of them
(60%) had bachelor degree.
Regarding their knowledge the study find their action if there while more
than half of them (51%) refused to insert the cannula if equipment not available
,but few of them try to insert the cannula in addition to that regarding their action to
use antiseptic solution majority of them used spirit (73%). These results supported
by literature review “indicated that nurse was used appropriate anti septic solution
while they were insert intra vinous line” (Lavery & Ingram 2006).
Furthermore the present study indicated that nurses were maintain infection
control measures when they insert the cannula more than half ( 60%) of study
group were knowledgeable to

maintain aseptic technique and more than two

third(68%) of them knowledgeable to prevent infection before cannula insertion,
majority of them (78%) there were notify if was bleeding (oozing), or sign of
infection occurred at site of cannula these result agree with previous study
“determine the standard cleaning protocol had significant effect on decreasing the
incidence of cannula associated infections” (Patricia K. Lardner2011) .
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Regarding general information about cannula preparation less than two third
(63%)of them know the indication of vinous cannulation and equipment used
during insertion of cannula also more than two third (68%), of them know the
common complication occurred for patient with intravenous catheter and less than
two third(65%) of them know the risk factors of infection and more than half of
them (59%) for patient with intravenous line these results supported by literature
review “Size and condition of patient’s vein Indication for peripheral intravenous
cannula and expected duration of peripheral intravenous cannula , position of
patient during any planned procedure use non-dominant forearm if practical, use
Basilic or cephalic veins on the posterior (dorsal) forearm if possible, the
metacarpal veins on the dorsum of the hand are easier to visualize but are more
liable to clot” (Rowley et al. 2010).
Regarding selection of good

vein more than half(55% ) of them

knowledgable during insertion peripheral cannula and more than half (57%) of
them know how to select the good vein which was clear, at bony prominence area,
straight , also more than half of them know the criteria of good vein (53%) these
results supported by literature review “ Ensure thorough assessment, planning,
skillful insertion of the device, and continuous regular monitoring, maintenance
and keeping accessible records will help reduce infection risk, avoid lower
extremities, joints or nerves when siting the cannula. Reduce the number of
attempts for cannulation as increased puncture sites increases the risk of infection”
(Ingram &Lavery 2005).
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There was highly significant relationship P (0.00) between demographic
characteristic of the study group (age, qualification, experience, sex) and there
knowledge level prevention of infection, general information of complication and
selection of the vein.
While only there was no significant relationship between sex and patient
notification about infection control measure P (0.97). These result reflected that the
number of female in hospital more than male.
Regarding the piratical skills of the study group ,the study explain that
majority of them (94%), assemble equipment and organize equipment regarding
infection control also a majority of them (94%) wash their hand and majority
(81%) of them wear gloves. This result result agrees with literature review
“maintain aseptic technique when preparing, administering and all further
manipulations of the intravenous system to reduce infection, employ aseptic nontouch technique to ensure key parts are kept sterile. Wear clean or sterile gloves
when changing the intravenous dressing” (Berman2008).
Regarding their performance while

preparing procedure and equipment

majority (95%) explain procedure to the patient, and majority of them (94%)place
patient extremity on the tip of the towel , and majority of them (92%)tie tourniquet
on arm , and most of them (88%) ask patient open and close hand, all of them
(100%) select appropriate vein ,and majority of them (95%)select appropriate
catheter , and most of them (89%) prepare slain , and most of them(86%) tear tap
This result result agree with literature review “Decontaminate hands correctly
before collecting equipment, palpating the veins, cannulation, and placing gloves
on hand, repeat after removing gloves and immediately before and after contact
with patients. Encourage and promote the use of alcohol hand rubs for all members
of the healthcare team” (Hart 2007).
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Moreover the study population skills pre insertion , more than one third
(39%)use circle motion to clean the site of insertion ,and less than half (44%) allow
agent to completely air dry, and more than one third (34%)pull skin taut bellow
puncture area . This result result agree with literature review "Skin preparation is a
function of the solution used to clean the skin, the technique used in applying, and
the length of time the solution is allowed to dry on the surface. To allow a clean
working surface and prevent microbial contamination” (Ingram & Murdoch 2009;
Trim 2005).
Regarding cannulation during insertion all of study group (100%) inserted
needle in the vein, and most of them (88%) observe blood flush back, and all of
them advance plastic over the needle catheter ,and majority of them release
tourniquet ,and all of them remove needle ,and most of them (88%) flush the
catheter. This result agree with literature review “The peripheral intravenous
cannula can best be stabilized with adhesive tape to prevent dislodgement; the
insertion site should remain visible for regular inspection “(Joy Hills2000).
Regarding to post procedure of cannulation, most of them (97%)dispose of
equipment ,majority (93%)ensure patient comfortable , most of them (86%)hand
washing ,and (1%)document the procedure.
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Conclusion
▪ More than half of study group had a satisfied knowledge and practice
regarding cannula insertion and indication of it.
▪

The study revealed that, there is less than half of study group had satisfied
knowledge about method to prevent infection during cannulation.

▪

More than two third of study group apply the cannulation procedure by the
same way of guideline protocol of cannula insertion.

▪

Half of study group knowledgable about sources of infection.
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Recommendations
• Establishes regular training program and workshops about infection
control measure especially for invasive procedure.
• Nurses keep fixed program to discuss problems that faced them
during cannula insertion.
• To keep these

programs

continuous

between the staff in the hospital.
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by encouraging the

rotation
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Faculty of graduate
Questionnaire about Assessment of nurse’s knowledge and practice
regarding peripheral cannulation procedure
Part I:- demographic data:▪ Age:
25 -35 years

35-45 years

more than 45 years

bacheloria

master

4-6years

more than 5 years

Medicine

surgery

ICU

CCU

pediatric

obs&gyne

▪ Educational level:
Diploma
▪ Year of experience:
1-3 years
▪ Site of work:

Part 2:- preparation for cannulation:The flowing are indications of peripheral venous cannulation:▪ Fluid administration
▪ Medication administration
▪ Blood and blood product
▪ Administration of radiological contrast agent for CT
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What the equipment you are usually used during insertion of cannula :Adhesive plaster

Alcohol gel

Alcohol wipe

IV cannula

Cannula device

Tourniquet

Syringe

Gloves

saline

What you doing if equipment not available:▪ Insertion cannula without equipment
▪ Refused insertion cannula until equipment available
▪ Report the head nurse the equipment not available
How to prepare skin:▪ Wash the site with soap and water
▪ Wash skin by sprit or distal water
▪ Prepare the skin with 2% Chloryhixidine
▪ Insertion cannula without wash
When you are preparing skin:▪ Always
▪ Sometime
▪ Rare
▪ I don’t prepare
What is consideration during insertion peripheral cannula: ▪ Avoid lower extremities
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▪ Avoid joint or nerve when siting
▪ Reduce the number of attempt for cannulation
▪ Designate trained present for insertion
When you are select vein deepened on :▪ Site of insertion
▪ Skin character
▪ Size of cannula
▪ Type of medication
▪ Amount of medication
Which the cannula suitable for use in peripheral intravenous cannulation:
16 gauge size

18guage size

20guage size

I don’t know size

The criteria of good vein for cannula are :Immobile

Visible

At bony prominence area

Large

Strait

I don’t know

Veins use for intravenous cannulation normally located at:
Basilic vein

Metacarpal vein

Cephalic vein

Basilica vein

Radial vein

Basilic vein

Medial Cubital vein

Ulnar vein

Greater saphenous vein

Dorsal metacarpal veins
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When the peripheral line should be removed:
12-24 hours

12-72hours

More than three days

I don’t know

When you maintaining aseptic technique :During insertion of IV cannula

During preparing

Removing phases

I don’t use

Common infection may occur for patient with IV cannula:
Phelipitis

Extra vacation

Infiltration

I don’t know

Which factor may influence risk of infection to :
▪ Catheter material and size
▪ Durational catheterization
▪ Performance of staff
Important thing to prevent infection before cannula incretion:Skin preparation

Hand washing and Wearing gloves

Use anti septic solution

I don’t know

Educate the patient to notify the nurse when he / she report any discomfort as
Swilling

Redness

Tenderness and daring

Bleeding
pain
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Faculty of graduate
Chick list of nurse’s knowledge and practice regarding peripheral
cannulation procedure
No
1

Steps of the procedure
Verified physician’s order
Assemble and organize equipment:-

2

a)

Alcohol gel

b)

Gloves

c)

alcohol wipe disposable

d)

Tourniquet

e)

suitable IV cannula

f)

Plaster

g)

Syringe

h)

Saline

3

Wash hands.

4

Done gloves

5

Explained procedure to the patient

6

Place patient’s extremity on top of pad or towel

7

Tie tourniquet on arm 3 to 5 inches above projected
insertion site..

8

Ask patient to open and close hand; use warm compress if
the vein is difficult to palpate, or ask the patient to let his
64

Done
correctly

Done not
correctly

Not
done

or her arm hang Down below the level of the heart.
9

Select vein

10

Select appropriate catheter, and open IV kit

11

Prepare saline flush for IV lock.

12

Tear tape 3 strips of 1/2 inch tape.

13

Vigorously use circular motion at site from center
outward for at least 30 seconds using povidoneiodine
10% or Chloryhixidine

14

Allow agent to completely air-dry.

15

Pull skin taut below puncture area (continuously).

16

With bevel up, insert needle at a 30- to 45-degree angle
into skin

17

Gently insert into vein and advance tip into vein lumen
(about 1/4inch).Maintain alignment with vein, relocate
vein, and reduce angle, if necessary

18

Observe for blood flashback in plastic hub of catheter.

19

After catheter tip is in vein, advance plastic over-theneedle catheter (not needle) forward off the needle into
vein while maintaining skin taut.

20

When catheter is in place, carefully place one 2_2 gauze
under catheter and needle

21

Release tourniquet.

22

Remove needle by holding hub with one hand and
placing pressure with fingertip above tip to occlude site

23

Flush catheter with 0.9% normal saline

24

Clean site of moisture and blood
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25

Place film over insertion site and up to catheter hub.
Pinch the film around the catheter hub to secure.

26

Label tubing according to agency policy. Label all fluids
with date, time hung, medication additives, and initials.

27

Dispose of all equipment

28

Ensure the patient is comfortable and thank them

29

Hand washing

30

Document in nurse’s notes procedure and patient
response
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Anatomy of the veins:
Major veins of the arm:
▪ Cephalic vein
▪ Lateral ant brachial coetaneous vein nerve
▪ cephalic vein
▪ Basilic vein
▪ Vena mediana cubiti
▪ Medial anti Barchial cataneous nerve
▪ Basilic
▪ Cephalic
▪ Dorsal venous
▪ Dorsal metacarpal
▪ vein arch
▪ medial anti brachial vein
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▪ Figer(I)

68

Figer(II)
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Types of intravenous Cannula:
Cannula range in type and size, depending on purpose. The correct size of the
cannula will help to prevent damage to the vessel and ensure adequate blood flow.
Usually, the smallest size (gauge) for the prescribed therapy is chosen to facilitate
better flow and minimize trauma, Small veins will not accommodate large volumes
or irritant solutions, therefore the purpose of the cannula will determine the
appropriate type and size.

List of Equipment to remove intravenous cannula:
A clean clinical tray
▪ Small kidney dish .
70

▪ Disposable non sterile sheet (optional in case of blood spillage).
▪ Personal Protective Equipment (PPE) e.g. 2 pairs of well-fitting non-sterile
gloves, protective plastic apron, safety goggles/ visor/mask with eye shield.
▪ Adhesive remover/spray/cleanser.
▪ Sterile gauze.
▪ Sterile waterproof plaster or dressing.
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Sizes of the intravenous cannula

Size Color
14G Orange

Flow
Length Rate(m)
45
250-300

16G Grey

45

150-240

18G Green

45

100-120

20G Pink

32

55-80

22G Blue

25

22-50

24G Yellow

19

23

Uses
Used for adolescent and
adult major surgery and trauma
infusion of large amount of
fluids or colloids
adolescent and adult
major surgery and trauma
infusion of large amount of
fluids or colloids
infusion of large amount of
fluids or colloids
Older children, adolescent
and adult
Ideal for I.V. infusion and
blood infusion
Medication administration
Emergency management
Older children, adolescent
and elderly adult
I.V. infusion with moderate
flow rates
Medication administration
Infant
toddler,
older
children
Major surgery and trauma
among children
Can administer fluids and
Medication
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Nursing
Consideration
Painfulinsertion
Required large
Insertion
Painful insertion
Required large
Insertion
Commonly used
Easy to insert
Intosmall,
thin,
fragile veins
Difficult to insert
into though skin
Insertion to
though skin is
difficult

Less painful
Insertion to though
skin is difficult

Types of vein, Location and advantage and disadvantage
Veins

Location

Advantages and
Disadvantages
Advantages:

The Cephalic and Cephalic Vein – runs
BasilicVein in the
under the skin on the
• Easy to locate and routinely
Forearm
radial side of the chosen for Cannulation.
forearm
• It has larger veins, allowing for
more rapid infusion.
• Hand can be freely used.

Disadvantage of Basilic Vein:
• Situated

closest to nerves and
arteries and caution should be
exercised if chosen.

Metacarpal Veins on the dorsum of the
hand
in the Dorsal
Venous Network

Advantages:
• Easily visualized and palpated.
• Splinted by metacarpal bones.

Disadvantages:
• Difficult to secure.
• Flow affected
Movement.
Median Cubital
Vein in the
Antecubital Fossa

by

wrist

situated in the
Advantages:
antecubital fossa in the • Clearly visible
elbow
• Well supported by subcutaneous
tissue (prevents vein rolling under
needle)
• Deeper and more tolerant to
irritant Substances.

Disadvantages:
• Restricted movement
• Flexion of the arm can interfere
with flow of infusion.

I

