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Introduction

In recent decades, the increasing use of Vascular
Access Devices (VADs), either Long Term vascular Access
(LTVA) or Medium Term (MTVA), has provided a
significant improvement in the treatment of pediatric patients
affected by oncohematologic diseases. According to the
currently accepted terminology, LTVA is defined as a VADs
with technical features which increase its stability in time,
with an expected duration in the range of months and years:
this category includes tunneled cuffed catheters and totally
implantable venous ports. MTVA are VADs appropriate for a
prolonged but not unlimited time (weeks or months) and for a
discontinuous use: which include tunneled non-cuffed central
catheters, Peripherally Inserted Central Catheters (PICCs) and
midline catheters (Gallieni et al., 2018).

A reliable and long-lasting central VADs permits a
safer and easier administration of chemotherapy, supportive
drugs, hyper hydration and hypertonic solutions, such as total
parenteral nutrition, than via the peripheral vein. Placement
of a central VADs can be performed by surgeons,

anesthesiologists, intensivists, interventional radiologists,
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oncologists or even nurses, depending on the type of device

and the choice of venous access. (Randolph et al., 2013)

LTVA and MTVA can be placed with different
techniques (venous cut down, “blind” percutaneous
venipuncture guided by anatomical landmarks, ultrasound-
guided percutaneous puncture and cannulation of the vein).
Placement of a central line always carries potential risks for
the patient, with relevant differences in the type and severity
of complication, depending on which vein, which technique

and which device have been chosen (Braveman et al., 2012).

An oncology nurses involved in caring for pediatric
patients with vascular access devices should be trained, and
assessed as competent, in using and consistently adhering to
these guidelines and protocol to minimize the infection risk
associated with managing VADs to provide uniform
guidance across the based on best evidence, to provide
health care staff with the knowledge, to manage VADs
safely and education of pediatric patients and, their

Caregivers (Barnes et al., 2014).

Protocol is intended to provide evidence based
recommendations for preventing infections related to
VADs. Major areas of emphasis include educating and
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training healthcare personnel who insert and maintain
catheters and using maximal sterile barrier precautions

during VADs insertion and care (Strootman, V. 2014).

Significance of the problem:

Serious conditions of the complication related insertion
of the devices of oncology pediatric patients were recorded
so that it was the time to investigate and improve the
performance of nursing staff regarding this invasive
procedures and prevent its complication specially that
related infection and to focus on the factors that leading to
these complications. Many cases at the oncology department
suffering from complication from the VADs by hospital
records the researcher found that every week there was at
least two cases suffering from complication from VADs care.

So that is important to conduct this study.
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Aim of the Work

The current study aimed to study the effect of nursing
protocol in insertion and care of VADs in oncology pediatric

patients. This aim was attained through the following:

A. Assessing nurses’ knowledge and practice regarding
nursing protocol in insertion and care of VADs in

oncology pediatric patients.

B. Designing, implementing and evaluating the nursing
protocol in insertion and care of VADs in oncology

pediatric patients

Research hypothesis:

The nursing protocol will effect positively in nurses

insertion and care of VADs on oncology pediatric patients.
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Part (1)
Vascular Access Devices

Vascular Access Devices

Central Venous Access Devices (CVADs) have been
used successfully for over 40 years in a wide variety of
settings. In the acute care setting they provide a route for
rapid and reliable intravenous administration of drugs, fluids,
blood products and Parenteral Nutrition (PN) and may be
used to monitor Central Venous Pressure. They are also used
for pediatric patients who require long term IV access
undergoing continuous/intermittent complex IV therapies
such as chemotherapy and blood sampling and Parenteral
Nutrition (PN) (Akbari & Kjellerup, 2015).

A flexible thin plastic tube (catheter) will be put into a
vein to provide a painless way to deliver medicines or
nutrition, and draw blood. The type of catheter put in
depends on what the catheter will be used for, and how long
it will be needed (Fonseca, et al., 2016).

Pediatric patients with cancer and other illnesses may
require intravenous / cytotoxic therapy over a long period.
Insertion of a central venous line will enable them to receive

treatments such as chemotherapy, total parental nutrition,




Review. of Literature

blood products, fluids, medications and blood sampling
without the need for multiple venipuncture’s (Biswas, et al.,
2014).

Long-term central venous catheters (CVCs) have been
in clinical use for over 20 years for the administration of
infusional cytotoxic therapy to pediatric patients with both
haematological and solid malignancies. This practice is
increasing rapidly due to ease of catheter insertion, novel
high dose chemotherapy regimens requiring long term
vascular access and increased use of ambulatory infusional

regimens (Elyamany, et al., 2014).

Most long-term devices used in the cancer setting are
made from silicone or polyurethane. Silicone is a soft,
biocompatible material (Ivady, et al., 2016). Catheters made
from silicone provide benefits for the pediatric patient as the
material reduces the adherence of fibrin to the catheter and
offers increased biocompatibility. Polyurethane is a stronger,
firmer material, which allows the walls of the CVADs to be
thinner while still providing the same lumen diameter
(Kawano, et al., 2016).

Central venous catheters usually remain in place for a

longer period than other venous access devices, especially
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when the reason for their use is longstanding (such as total
parenteral nutrition in a chronically ill pediatric patient). For
such indications, a Hickman line, a PICC line, an Infusion
Port or a Port-a-Cath may be considered because of their

smaller infection risk (Callister, et al., 2015).

Types of Vascular Access Devices
Following are the major types of vascular access catheters:

I. Peripherally Inserted Central Catheter (PIC &
PICC)

Peripheral venous catheter (PVC), peripheral venous
line or peripheral venous access catheter is a catheter (small,
flexible tube) placed into a peripheral vein for intravenous
therapy such as medication fluids. Upon insertion, the line
can be used to draw blood. A peripheral intravenous catheter
in place fixed to a pediatric patient's arm with adhesives and
attached to a drip. A peripheral venous catheter is usually
placed in a vein on the hand or arm (Gaddh, et al., 2014). It
should be distinguished from a central venous catheter which

is inserted in a central vein.
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PICC line enters body here

PICC

Figure (1): Peripherally Inserted Central Catheter

Intravenous (1) Cannulation

A venous cannula is inserted into a vein, primarily for
the administration of intravenous fluids, for obtaining blood
samples and for administering medicines. An arterial
cannula is inserted into an artery, commonly the radial artery,
and is used during major operations and in critical care areas
to measure beat-to-beat blood pressure and to draw repeated
blood samples (Ziegler, et al., 2014). Insertion of the venous
cannula is a painful procedure that can lead to anxiety and
stress. Use of a vapocoolant (cold spray) immediately before
cannulation reduces pain during the procedure, without

increasing the difficulty of cannulation (Viana, et al., 2017).
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A cannula is a tube that can be inserted into the body,
often for the delivery or removal of fluid or for the gathering
of data. In simple terms, a cannula can surround the inner or
outer surfaces of a trocar needle thus extending the effective
needle length by at least half the length of the original
needle. It is also called an intravenous (1V) cannula. Its size
mainly ranges from 14 to 24 gauges. Different-sized cannula

has different colours as coded (Hammes, et al., 2015).

Figure (2): Intravenous (IV) Cannulation (Hammes, et al., 2015)

Figure (3): Cannulation (Hammes, et al., 2015)
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Peripherally Inserted Central Catheter (PICC)

A peripherally inserted central catheter (PICC), less
commonly called a percutaneous indwelling central catheter,
is a form of intravenous access that can be used for a
prolonged period of time for long chemotherapy regimens,
extended antibiotic therapy, or total parenteral nutrition or for
administration of substances that should not be done
peripherally. It is a catheter that enters the body through the
skin in percutaneously at a peripheral site, extends to
the superior vena cava a central venous trunk, and stays in
place dwells within the veins for days or weeks (Moureau,
etal., 2013).

A peripherally inserted central catheter (PICC) is
catheters generally made from silicone or polyurethane. They
can be single- or double-lumen, 16-28 gauge and up to 65

centimeters in length (Fulvio, et al., 2018).

Peripherally inserted central catheters are peripherally
placed using the medial, more commonly these days, and the
basilic vein at the medial upper arm. The catheter is threaded
along the vein, into the subclavian, and eventually into the
vena cava, where the tip lies immediately above the right

atrium (Puig-Asensio, et al., 2014).

10
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In pediatric patients, a topical anaesthetic gel may be
applied to the insertion site to facilitate placement. The catheter
Is introduced into the vein by a needle, which is subsequently
removed while the small plastic cannula remains in place. The
catheter is then fixed by taping it to the pediatric patient's skin

or using an adhesive dressing (Dudeck, et al., 2013).
Use of Peripherally Inserted Catheters (PIC)

Peripherally inserted central catheters (PICCs) are used
frequently in the cancer setting. Peripheral catheters are used
for treatments including IV administration. PICC’s are
frequently used to obtain central venous access for pediatric
patients in secondary and primary care to administrate of
antibiotics and administration of certain cytotoxic drugs. It may
also be used for any infusate, regardless of osmolarity, pH, or
other chemical properties of the solution or medication. PICCs
are also indicated for short-term infusions for pediatric patients
with limited venous access and for therapies that will continue

over long periods of time (Wetering, et al., 2013).
Advantages of using a PICC

Reduced risk of haemothorax, pneumothorax, air
embolus and arrhythmias compared with centrally inserted

catheters, reduced risk of catheter related blood stream

11
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infections, less invasive procedure for insertion and removal,
and generally well accepted by pediatric patients (Zhao, et
al., 2014).

Disadvantages of using a PICC

Increased risk of occlusion, unsuitable for rapid flow
infusions and higher risk of catheter tip migration and

accidental removal (Tang, et al., 2014).

Removal of Peripherally inserted central catheters (PIC

& PICC)

Generally, the catheter line can be safely and quickly
removed by a trained nurse, even in the pediatric patient's
own home, in a matter of minutes. In most cases the removal
of a PICC is a simple procedure. After removal, the insertion
site is normally bandaged with sterile gauze and kept dry for
a few days, during which the wound can close and begin
healing. Usually, a smaller adhesive bandage can be placed
over the wound site after the gauze is removed if the wound

is slow to heal (Alexandrou, et al., 2014).

Il. Central Venous Catheter
A central venous catheter (CVC), known as a central

line, central venous line, or central venous access catheter,

consists of a plastic catheter with two lumens or occasionally

12
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two separate catheters which is inserted into a large vein
usually the vena cava, veins in the neck in the internal
jugular vein, chestin the subclavian vein or axillary
vein, groin in the femoral vein to allow large flows of blood
to be withdrawn from one lumen, to enter the dialysis circuit,
and to be returned via the other lumen (Goossens, et al.,
2013). Central venous catheters usually remain in place for a
longer period than other venous access devices, especially
when the reason for their use is longstanding as total in
parenteral nutrition in a chronically ill pediatric patient.
Catheters are usually found in two general varieties,

tunnelled and non-tunnelled (Mermel & Alang, 2014).
A. Non-Tunneled Catheters

The non-tunneled central venous access device is one of
the most common and is used for short-term therapy. Non-
Tunneled central venous access devices, as the name implies,

are not tunneled subcutaneously (Pedersen, et al., 2015).

Non-tunneled catheters, the first central catheters on the
market, are inserted into the internal jugular, subclavian, or
femoral vein by direct venipuncture into the vein. Non
tunneled catheters are inserted by a physician and placed

only in an acute care setting, either in surgery or at the

13
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pediatric patient bedside (Yang, et al., 2015). Non-tunneled
catheters are fixed in place at the site of insertion, with the
catheter and attachments protruding directly. Commonly
used non-tunneled catheters include Quinton catheters
(Lebeaux, et al., 2014).

Quinton catheters are non-tunneled central
line catheters, which are often used for acute temporary
access for hemodialysis or infusion of medicine when
peripheral 1V access is not possible small vessel caliber,
extensive burn injuries. They can also be used to infuse
liquids which cause peripheral blood vessel irritation,
directly into the vena cava where they are immediately
diluted (Reigadas, et al., 2013).

Collar Bone —___

~ "--,

Ex1 Sile oul

of Skin )

Catheler Tol

Cap

Non-Tunneled Central Venous Access Device

Figure (4): Central Venous Access Device (Nontunneled) (Lebeaux, et
al., 2014)
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