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Background: Extravasation of chemotherapy is accidental leakage of chemotherapy drugs 

into the subcutaneous tissue tissues surrounding the administration site. Aim of the study was 

to evaluate the effect of intervention guidelines for prevention and management of 

intravenous extravasation chemotherapy on nurses' performance. Quasi- experimental 

research design was used. It was carried out at Pediatric Hematology and Oncology Unit of 

Tanta University Hospital. A convenient sample of 20 nurses working in Pediatric 

Hematology and Oncology Unit and responsible for providing direct care for 50 children 

receiving chemotherapy. Materials and Method: Four tools were used to collect data: An 

assessment tool of nurses' knowledge about chemotherapy, chemotherapy administration 

observational checklist, extravasation scale and developed intervention guidelines. The 

results revealed that the total scores of knowledge for more than half of nurses were poor 

before the guidelines application while immediately and after one month from the guidelines 

application the total scores of nurses' knowledge improved and all of nurses and the majority 

of them obtained good scores respectively. The total score of practice for three quarter of 

nurses' performances were poor before the guidelines application while immediately and after 

one month from the guidelines application the nurses' performances improved and three 

quarter of nurses and more than half of them obtained good scores respectively. Conclusion: 

it can be concluded that there was a significant improvement in nursing staff knowledge and 

performance in relation to prevention and management of chemotherapy extravasation. 

Recommendation: In-service training program should be conducted periodically for teaching 

to the nurses the basic clinical skills. 
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Introduction: 

A cancer is unexpected and difficult 

disease when is diagnosed in a child or 

adolescent. The cancers of children make 

up less than 1% of all cancers diagnosed 

each year. According to American Cancer 

Society about 10,380 children in the 

United States under the age of 15 will be 

diagnosed with cancer in 2016. While 

advances in treatment have increased the 

survival rate for many childhood cancers(1, 2)
. 

Childhood cancer in Egypt is a growing 

concern for the society since its incidence 

has been increasing rapidly ,the high 

mortality rate from it in developing 

countries may be due to the inadequate 

access to medical care as there are very 

few hospitals or centers existing in these 

countries. Lack of education and 

knowledge of health concerns particularly 

relating to children have delayed many 

families from seeking medical help and 

treatment. In addition, lack of 

transportation for the children or obstacles 

concerning transportation from rural to 

urban places makes the available health 

care inaccessible 
(2)

.  

Cancer begins when cells in a part of the 

body start to grow out of control. There are 

many kinds of cancer, but they all start 

because of out-of-control growth of 

abnormal cells. Cancer cell growth is 

different from normal cell growth.  Instead 

of dying, cancer cells continue to grow and 

form new, abnormal cells. They can also 

invade or grow into other tissues, 

something that normal cells can’t do 
(3)

.  

The types of cancers that develop in 

children and adolescents differ from those 

that develop in adults. The predominant 

types of pediatric cancers are leukemia 

(26%), cancers of the brain and central 

nervous system (CNS) (18%), and lym-

phoma (14%)
 (4 5)

. Treatments of cancer in 

children are include surgery, 

chemotherapy, radiation therapy, 

immunotherapy, and bone marrow 

transplantation or stem cell transplantation. 

Treatment's plan depends on the type of 

cancer. The majority of childhood cancer 

treatments consist of combination of two 

or more of these treatments to destroy 

cancer cells completely
 (6, 7)

.  

Chemotherapy is a type of cancer 

treatment that uses drugs to destroy cancer 

cells. Among the most common 

complications associated with intravenous 

chemotherapy drugs administration are 

extravasation and infiltration.  

Extravasation is defined as the accidental 

leakage of a vesicant drug or fluid from a 

vein into the surrounding tissue during 

intravenous administration. A vesicant is 

defined as a drug or solution which has the 

potential to cause blistering, severe tissue 

damage and even necrosis if extra vasated.  
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Infiltration is the inadvertent 

administration of a non vesicant solution 

into surrounding tissues. While this may 

cause inflammation and discomfort, 

damage and necrosis rarely occurs 
(8, 9)

. 

Children with cancer are at risk for 

extravasation because these patients often 

require multiple intravenous (IV) 

infusions, have malnourishment, need 

frequent administration of drugs via the IV 

route as well as other treatment related side 

effects (i.e. chemotherapy, radiation 

therapy) which may cause their veins to be 

thin, fragile and reduce the number of safe 

intravenous sites 
(10,11)

. 

The incidence of extravasation or 

infiltration is scant due to the absence of a 

centralized reporting mechanism of 

chemotherapy extravasation events. It has 

been reported to occur in 0.1% - 7% of 

cases. In infants and children, the 

incidence of extravasation  injury is 

estimated to be as high as  11% 
(12)

. 

Younger children are more at risk of 

extravasation than adults as they have 

small, deep veins, and diminished ability to 

verbally communicate their pain
(13)

.  

Signs and symptoms of possible 

extravasation include:pain, stinging, 

burning ,Induration, erythema, swelling at 

the injection site, increased resistance to 

administration, andchanges in infusion rate 

(14,15)
.Extravasation injury is very 

dangerous. It increases morbidity and may 

be more disabling in long term and causes 

delayed treatment of the primary disease. 

Unfortunately, these patients are poor in 

terms of their general conditions and are 

suffering from primary diseases, so 

prevention of extravasation is the best 

thing to do 
(16)

. 

Most extravasations can be prevented 

through the implementation of these 

guidelines. Chemotherapy should be given 

only by trained nurses and the patient 

should be observed frequently throughout 

the infusion. Patients should be informed 

to notify the nurse immediately if burning, 

pain or other unusual sensations are 

experienced at the infusion site.  Prior to 

infusion, aspiration of blood is mandatory 

as well as flushing with saline which 

should be repeated at the end of the 

infusion. Small and fragile veins adjacent 

to tendons, nerves and arteries, or limbs 

affected by lymphoedema should be 

avoided 
(17, 18)

. 

Nurses have a key role to play in 

identification and management of 

intravenous chemotherapy extravasation 

and of course in preventing it. From 

maintaining a high standard of care in the 

delivery of intravenous drugs to managing 

the treatment strategy for extravasation, 

they have many important duties in this 

area 
(19)

. 
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Aim of the study: was to evaluate the 

effect of intervention guidelines for 

prevention and management of intravenous 

extravasation chemotherapy on nurses' 

performance. 

Research hypothesis:  

The present study was hypothesized that 

nurses showed an improvement on their 

performance regarding to prevention and 

management of intravenous extravasation 

chemotherapy for children after 

intervention guidelines application. 

Materials and Method 

Materials 

Research design 

A quasi- experimental research design was 

used in this study. 

Setting:  The study was conducted at 

Pediatric Hematology and Oncology Unit 

at Tanta University Hospital 

Subjects: Convenient sample of all 

nurses working in above previously 

mention setting regardless of their age, 

years of experience and level of education 

with the total numbers twenty nurses. The 

studied nurses were working with 50 

children having the following criteria: 

Age ranged from 3-15 years, both sexes, 

diagnosed with leukemia(ALL and AML) 

and lymphoma(NHL and HL), receiving 

chemotherapy. 

Tools of data collection: 

Four tools were used for data collection 

that involves 

Toole I: Nurses' knowledge regarding to 

chemotherapeutic agents administration  

A structure Questionnaire Sheet: It was 

developed by the researcher after 

reviewing the related literature to assess 

nurses' knowledge regarding to 

chemotherapeutic agents administration. It 

comprised of two parts: 

Part (1):a- it was covered biosocial 

characteristics of the studied nurses which 

include: Age, educational level, years of 

experience inside oncology Department, 

marital status, and attendance of related 

training courses. 

b- Data related to child such as: age, sex, 

birth order and diagnosis. 

Part(2): a- it was covered the nurses' 

knowledge about chemotherapy 

administration, it included; definition, 

classification, action, preparation, 

precautions during administration, 

potential complications, documentation 

and nurses' role. 

b- It was covered the studied nurses' 

knowledge about chemotherapy 

extravasation as a complication of 

chemotherapeutic agents administration. It 

included: definition of chemotherapy 

extravasation, causes, clinical presentation 

and nurses' role in its prevention and 

management. 

The questionnaire sheet contained 11 

questions about chemotherapy. The nurses 

were asked to respond to these questions 
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with only one correct response for each 

question before , immediately and after one 

month from the guidelines application . 

Three level of scoring for questions were 

be used: the correct and complete answer 

was scored  (2), the correct and incomplete 

answer was scored (1), the incorrect 

answer and not known was scored (0).The 

total score was 22 which result from 

multiplying total number of questions , and 

then the result is divided by 100 to be 

converted into percentage. It was filled in 

the clinical area by the studied nurses in 

presence of researcher. 

The total score of nurses' knowledge was 

calculated and classified as follow: 

   65% was considered poor 

 65-    75% was considered fair 

 75-100 % was considered good. 

Tool II: Chemotherapy Administration 

Observation Checklist: 

It was developed by researcher to assess 

nurses' practices before, during and after 

administration of chemotherapeutic agents.  

Scoring system for each item of practice 

were be used: 

 Adequately done was scored (2)  

 Inadequately done was scored (1) 

 Not done was scored (0) 

The observational checklist was consisted 

of 20 items and the total score for all items 

in observational checklist was 40. It was 

filled out by the researcher. 

The total score of nurses' practice was 

calculated and classified as follow: 

   65% was considered poor 

 65 -    75% was considered fair 

 75-100 % was considered good. 

Tool III: Infiltration and Extravasation 

Scale: 

It was adopted from British Columbia 

Cancer Agency. It was filled by the studied 

nurses to assess signs of infiltration or 

extravasation at intravenous site during 

chemotherapy administration. The scale 

parameters namely: skin color, integrity, 

temperature, edema, mobility, pain and 

fever. the scale parameters were assessed 

by using afivelikert scale ranged from 

normal(zero) to worse (4 point) except for 

pain scale ranged from zero as no pain , 

and 10 for worst pain. 

Tool IV:  Developed Intervention 

Guidelines:  

It was developed by the researcher after 

reviewing the related literature. It was 

covered the following information: 

definition, classification, action and 

preparation of chemotherapeutic agents; 

definition and risk factors of extravasation; 

its clinical signs and symptoms; specific 

measures followed by the nurse to prevent 

the risk of chemotherapy extravasation; 

contents of extravasation kit and general 

procedures for management of 

extravasation cases. 
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Method: 

1- Official permission for data collection 

was obtained from the administrators 

responsible for Pediatric Hematology 

and Oncology Unit at Tanta University 

Hospital after explanation of the study 

aim.  

2- Nurses' consent to participate in this 

study was obtained after explaining the 

aim of the study. 

3- Ethical considerations: Nurses were 

informed about the confidentiality of 

the information obtained from them and 

nature of the study. Children were 

reassured that the obtained information 

was used only for purpose of the study, 

confidentiality and privacy was 

maintained.   

4- Content validity: Tools of the study 

were tested for content validity by 

experts in the field of pediatrics. 

Modifications were carried out 

accordingly. 

5- A pilot study: A pilot study was carried 

out on a sample of 5 nurses to test the 

clarity and applicability of the study 

tools then the necessary modification 

was done. This pilot was excluded from 

the study. 

6- Tools development: Four tools were 

developed based on recent literature. 

7-  Phases of the study: The study was 

conducted on three phases: 

Assessment Phase: It was carried out by 

the researcher for all study subjects to 

collect baseline data, to assess the child 

who meet the inclusive  and exclusive 

criteria of this study and to assess nurses' 

knowledge about chemotherapy(Tool 

I).The researcher was available 2 days per 

week in the previously mention setting to 

assess the actual nurses' performance 

before and immediately and after one 

month from application of intervention 

guidelines     (Tool II). As all the studied 

nurses were observed during 

administration of chemotherapy in all 

period of morning shift.  

The implementation Phase was included 

the following steps: 

- Setting objectives 

-Preparation of the content which was 

covered the reasons behind the 

application of the session. 

-The studied nurses were divided into five 

groups and each group was consisted of 

four nurses. 

-The intervention guidelines were carried 

out for each group separately through  

   conduction of   successive sessions 

according to the actual need assessment 

of the studied nurses. 

-The intervention guidelines were 

conducted in 6 sessions, two / week. The 

time of each session was about 30 

minutes including periods of discussion 
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according to the nurses' progress and 

feedback. 

-Different methods and media of teaching 

were used including lectures, group 

discussion 

 and demonstration. 

 - The data was collected over a period of 

one year from April 2015 to March 2016. 

-Each group attended the following 

sessions:  

The First Session:- 

It was covering the following topics: 

definition, classification, action and 

preparation of chemotherapeutic agents. 

By the end of first session nurses were able 

to define chemotherapy, mention 

classification and action, they were also 

able to mention and list all topic discuss in 

this session. 

The Second Session:- 

It began with a review of the concepts 

previously presented and progress to the 

next level which was focused on 

precautions during administration and 

nurses' role in administration of 

chemotherapeutic agents. Discussion and 

demonstration were used to explain the 

role to nurses.   

The Third Session:-  

It was concentrated on potential 

complications and documentation 

chemotherapeutic agents. At the end of the 

session mothers question were answered  

The Fourth Session: It began with 

reviewing the points previously instructed 

and demonstrating about chemotherapy 

and was focused on definition, risk factors 

and clinical signs and symptoms of 

extravasation. 

The Fifth Session: It was focused on 

demonstrating specific measures followed 

by the nurse to prevent the risk of 

chemotherapy extravasation and the 

contents of extravasation kit. The content 

presented to nurses through discussion of 

related concepts and demonstration of how 

to apply prevention of extravasation was 

done through simulation on the child. 

The Sixth Session: It was concentrated on 

demonstrating general procedures for 

management of extravasation cases and 

documentation of chemotherapy extravasation. 

The content presented to nurses through 

discussion of related concepts and 

demonstration of management  of 

extravasation was done through simulation on 

the child.  

Evaluation Phase: 

Evaluation had been done before, 

immediately and after one month from the 

implementation of the guidelines.  

Statistical Analysis: 

The collected data was organized, 

tabulated, and statistically analyzed using 

spss software statistical computer package 

version 20. For quantitative variables 

range, mean and standard deviations were 
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calculated. For qualitative variables, the 

number and percentage distribution were 

calculated. Chi-square test was used to 

examine the relation between qualitative 

variables. Fisher exact test (p) was used to 

compare observations before, immediately 

and after one month from the guidelines 

application. Significance was adopted at 

p< 0.05 for interpretation of results of tests 

of significance.     

Results: 

Table (1) shows the biosocial 

characteristics of the studied nurses. It was 

observed that half of the studied nurses 

(50%) their age were ranged from 30 to 

less than 35 years with mean ± SD 

(32.5±3.4). Regarding their education, the 

table reveals that 65% of nurses are 

graduated from secondary nursing school 

while 20 % of them have completed their 

university nursing education and the rest of 

them have a technical nursing institute 

certification.  Regarding   their years of 

experience inside hematology and 

oncology unit it was observed that 35% of 

the studied nurses their years of experience 

were  ranged from 5 years to less than 10 

years with mean ± SD (12.44±3.52).In 

relation to their marital statusit was 

observed that most of them (90%) were 

married and 10% were single. 

Unfortunately, the same table indicates that 

all nurses (100%) didn't attend any 

conferences or training courses related to 

chemotherapy. 

Table (2) illustrates Percentage 

distribution of the studied nurses' 

knowledge regarding chemotherapy 

before, immediately and after one month 

from the guidelines application. There 

were statistically significant differences in 

the studied nurses' knowledge regarding 

definition, action ,classification, side 

effects, precautions and documentation of 

chemotherapy in the child's sheet 

(P=0.001, P=0.001,P =0.001,P=0.017, 

P=0.001 and P =0.001) respectively before 

and immediately after the guidelines 

application. As regards the studied nurses' 

knowledge before and one month after the 

guidelines application it was found that 

there were statistically significant 

differences related to definition 

,classification, precautions and 

documentation of chemotherapy in the 

child's sheet (P=0.001, P=0.001, P=0.011 

and P =0.001) respectively. 

 On other hand there were no statistically 

significant differences related to the nurses' 

knowledge regarding action and side 

effects of chemotherapy (P=0.057 and 

0.077) respectively before and one month 

after the guidelines application. In relation 

to the studied nurses' knowledge 

immediately and one month after the 

guidelines application it was observed that 



 

  

Vol. 12 No. 1  May, 2017                                                                           36  

Tanta Scientific Nursing Journal 

there were statistically significant 

regarding definition, action ,classification, 

precautions and documentation of 

chemotherapy in the child's sheet 

(P=0.004, P=0.008,  P=0.035, P=0.017,  

and P=0.004) respectively. While there 

was no statistically significant difference in 

the nurses' knowledge regarding side 

effects of chemotherapy (P=0.311) 

immediately and one month after the 

guidelines application. guidelines 

application it was observed that there were 

statistically significant regarding 

definition, action ,classification, 

precautions and documentation of 

chemotherapy in the child's sheet 

(P=0.004, P=0.008,  P=0.035, P=0.017,  

and P=0.004) respectively. While there 

was no statistically significant difference in 

the nurses' knowledge regarding side 

effects of chemotherapy (P=0.311) 

immediately and one month after the 

guidelines application. 

Table (3) represents Percentage 

distribution of nurses' knowledge regarding 

chemotherapy extravasation before, 

immediately and after one month from the 

guidelines application. It was found that 

there were statistically significant 

differences in the studied nurses' 

knowledge regarding definition, causes, 

prevention and management of 

chemotherapy extravasation (P=0.001) 

before and immediately after the guidelines 

application while there was no statistically 

significant difference in the studied nurses' 

knowledge regarding signs and symptoms 

of chemotherapy extravasation (P = 0.072) 

before and immediately after the guidelines 

application. 

 As regards the studied nurses' knowledge 

before and one month after the guidelines 

application it was noticed that there were  

statistically significant differences 

regarding  definition , causes, prevention 

and management of chemotherapy 

extravasation (P=0.001, P = 0.002, P = 

0.010 and P=0.001)     respectively. 

Regarding the studied nurses' knowledge 

immediately and one month after the 

guidelines application it was observed that 

there were  statistically significant 

differences regarding  definition ,  

prevention and management of 

chemotherapy extravasation  (P = 0.008, P 

= 0.035 and P = 0.017) respectively. On 

the contrary there was no statistically 

significant differencein the studied nurses' 

knowledge regarding causes, signs and 

symptoms of chemotherapy extravasation 

(P = 0.072 and P = 0.147) immediately and 

one month after the guidelines application 

respectively.  

Table (4) represents Percentage 

distribution of the studied 

childrenregarding chemotherapy 

extravasation before, immediately and after 
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one month from the guidelines application. 

There were statistically significant 

differences in the studied children's 

extravasation scale related to color , 

integrity , temperature of their skin, edema, 

mobility, pain and fever (P = 0.002, 

P=0.001, P=0.001 , P=0.001, P = 0.012, 

P=0.001 and P = 0.006)respectively before 

and immediately after the guidelines 

application.  

As  regards  the studied children's 

extravasation scale before and one month 

after the guidelines application it was 

observed that there were  statistically 

significant differences related to color , 

integrity , temperature of their skin, edema, 

mobility, pain and fever (P = 0.009, P = 

0.007, P=0.001, P = 0.004, P = 0.032, P = 

0.003 and P = 0.021)respectively. On the 

other hand it was found that there were  

statistically significant differences related 

to color , integrity , temperature of their 

skin, edema, mobility, pain and fever (P = 

0.860, P =0.860, P =0.878, P =0.872, P 

=0.872, P =0.959 and P =0.629) 

respectively immediately and one month 

after the guidelines application. 

 Figure (1)represents the total scores of the 

studied nurses' knowledge regarding 

chemotherapy and its extravasation before, 

immediately and after one month from the 

guidelines application. It was observed that 

the total scores for more than half of nurses 

(55٪) were poor before the guidelines 

application while immediately and after 

one month from the guidelines application 

the total scores of  nurses' knowledge  

improved and all of nurses (100 (٪and  the 

majority(90٪)  of them obtained good 

scores respectively . 

Figure (2:)shows the total scores of the 

studied nurses' practice regarding 

chemotherapy administration before, 

immediately and after one month from the 

guidelines application.  It was observed 

that three quarter of nurses' performances 

were poor before the guidelines application 

while immediately and after one month 

from the guidelines application the nurses' 

performances  improved and three quarter 

of nurses (75٪(and  more  than half of 

them (55٪)  obtained good scores 

respectively.  
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Table (1): Percentage distribution of the studied nurses regarding biosocial 

characteristics 

Biosocial Characteristics of the Studied Nurses 

 

(n=20) 

No % 

Age in Years 

 

20->25 

25->30 

30->35 

35->40  

 

 

 

0 

8 

10 

2 

 

 

 

0.0 

40.0 

50.0 

10.0 

 

Mean  ± SD 

 

32.5±3.4  

 

Educational Level 

 

Secondary Nursing School 

Technical Institute of Nursing 

Baccalaureate Degree 

 

 

13 

3 

4 

 

 

65.0 

15.0 

20.0 

     

Years of Experience in Hematology and Oncology Unit 

 

5- >10 

10- >15 

15- >20 

20- 

 

 

7 

5 

3 

5 

 

 

35.0 

25.0 

15.0 

25.0 

   

12,44 ±3.52 

 
Mean  ± SD 

Marital Status 

Single 

Married 

 

 

2 

18 

 

 

10.0 

90.0 

 
  

Attendance of any conferences or training courses related to 

chemotherapy. 

 

Yes 

 

No  

 

 

0 

20 

 

 

0.0 

100.0 
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Table (2): Percentage distribution of the studied nurses' knowledge regarding chemotherapy 

 
 

# Significance at level P < 0.05 
*Before and immediately after the guidelines application 

**Before and one month after the guidelines application 

***immediately and one month after the guidelines application 

 

 

 

Nurses' Knowledge 

Before Guidelines 

(n=20) 
Immediately      

after 

Guidelines 

(n=20) 

One Month after 

Guidelines(n=20) 

 

 

X
2
 

P-value 

 

 

X
2
 

P-value          

 

 

    X
2
 

P-value          

Incomplet

e answer  

Complete 

answer 

Complete 

answer 

Incomplete 

answer 

Complete 

answer 

No % No % No % No % No % 

Definition of 

Chemotherapy 

 

18 

 

90.0 

 

2 

 

10.0 

 

20 

 

100.0 

 

7 

 

35.0 

 

13 

 

65.0 

*
32.727 

(0.001)
#
 

**
14.867 

(0.001)
 #
 

 
***

8.485 

(0.004)
#
 

Action of 

Chemotherapy 
12 60.0 8 40.0 20 100.0 6 30.0 14 70.0 

#
17.143 

(0.001)
 #
 

**
3.636 

(0.057) 

***
7.059 

(0.008
)#

 

Classification of 

Chemotherapy 
15 75.0 5 25.0 20 100.0 4 20.0 16 80.0 

*
24.000 

(0.001)
 #
 

**
12.130 (0.001)

 

#
 

***
4.444 

(0.035)
#
 

Side Effects of 

Chemotherapy 
5 25.0 15 75.0 20 100.0 1 5.0 19 95.0 

*
5.714 

(0.017)
#
 

**
3.137 

(0.077) 

***
1.026 

(0.311) 

Precautions during 

Chemotherapy 

Administration 

13 65.0 7 35.0 20 100.0 5 25.0 15 75.0 
*
19.259 

(0.001)
 #
 

**
6.465 

(0.011)
#
 

***
5.714 

(0.017)
#
 

Documentation of 

Chemotherapy in the 

child's Sheet 

19 95.0 1 5.0 20 100.0 7 35.0 13 65.0 
*
36.190 

(0.001)
 #
 

**
15.824 

(0.001)
 #
 

***
8.485 

(0.004)
#
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Table (3): Percentage distribution of the studied nurses' knowledge regarding chemotherapy extravasation  

      

Nurses' Knowledge 

 

Before 

Guidelines(n=20) 

 

 

 

Immediately 

after 

Guidelines(n

=20) 

 

 

One Month after 

Guidelines(n=20) 

 

 

X
2
 

P-value 

 

 

X
2
 

P-value 

X
2
 

 

 

X
2
 

P-value 

 

Incomplet

e answer  
Complete 

answer 

Complete 

answer 

Incomplete 

answer 

Complete 

answer 

No % No % No % No % No % 

Definition of 

Chemotherapy  

Extravasation 

16 80.0 4 20.0 20 100.0 6 30.0 14 70.0 
*
26.667 

(0.001)
#
 

**
10.101 

(0.001)
 #

 

***
7.059 

(0.008)
 #

 

Causes of 

Chemotherapy 

Extravasation 

14 70.0 6 30.0 20 100.0 3 15.0 17 85.0 
*
21.538 

(0.001)
 #

 

**
12.511 

(0.002)
 #

 

***
3.243 

(0.072) 

Signs and Symptoms of 

Chemotherapy 

Extravasation 

3 15.0 17 85.0 20 100.0 2 10.0 18 90.0 
*
3.243 

(0.072) 

**
0.229 

(0.633) 

***
2.105 

(0.147) 

Prevention of 

Chemotherapy 

Extravasation 

12 60.0 8 40.0 20 100.0 4 20.0 16 80.0 
*
17.143 

(0.001)
 #

 

**
6.667 

(0.010)
 #

 

***
4.444 

(0.035)
 #

 

Management of 

Chemotherapy 

Extravasation 

18 90.0 2 10.0 20 100.0 5 25.0 15 75.0 
*
32.727 

(0.001)
 #

 

**
17.289 

(0.001)
 #

 

***
5.714 

(0.017)
 #
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Table (4):Percentage distribution of the studied children regarding extravasation of chemotherapy 

 

 

Extravasation of 
chemotherapy 

Before  
Guidelines 
(n=50) 

Immediately  
After 
Guidelines 
(n=50) 

 One Month  
After 
Guidelines 
(n=50) 

X
2
 

P- value  
 
 

X
2
 

P-value 
 
 

 
X

2
 

P-value 
 
 
 

No % No % No % 

Skin Color 
 

Normal 23 46.0 40 80.0 38 76.0 
*12.447 
(0.002)

#
 

**9.461 
(0.009)

#
 

***0.301 
(0.860) 

Pink 7 14.0 3 6.0 3 6.0 

Red 20 40.0 7 14.0 9 18.0 

Skin Integrity  

 
 
 
 

Unbroken 23 46.0 40 80.0 38 76.0 
*13.263 
(0.001)

#
 

**9.956 
(0.007)

#
 

***0.301 
(0.860) 

Blistered 23 46.0 7 14.0 9 18.0 

Superficial Skin Loss 4 8.0 3 6.0 3 6.0 

Skin Temperature 
 
 
 

Normal 20 40.0 40 80.0 38 76.0 
*16.695 
(0.001)

#
 

**13.300 
(0.001)

#
 

***0.261 
(0.878) 

Warm 20 40.0 7 14.0 8 16.0 

Hot 10 20.0 3 6.0 4 8.0 

Edema  
 
 
 

Absent 23 46.0 40 80.0 38 76.0 
*13.161 
(0.001)

#
 

**10.837 
(0.004)

#
 

***0.274 
(0.872) 

Non Pitting 17 34.0 8 16.0 10 20.0 

Pitting 10 20.0 2 4.0 2 4.0 
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Cont. Table (4): 

 

 

#Significance at level P < 0.05 
*Before and immediately after the guidelines application 

**Before and one month after the guidelines application 

***immediately and one month after the guidelines application 

Mobility 

Full 25 50.0 40 80.0 38 76.0 

*10.987 

(0.012)
 #

 

**8.783 

(0.032)
#
 

***0.274 

(0.872) 

Slightly Limited 17 34.0 8 16.0 10 20.0 

Very Limited 5 10.0 2 4.0 2 4.0 

Immobile 3 6.0 0 0.0 0 0.0 

 

Pain 

 

No Pain 20 40.0 40 80.0 38 76.0 

*17.738 

(0.001)* 

**14.121 

(0.003)
#
 

***0.305 

(0.959) 

Mild Pain 5 10.0 3 6.0 3 6.0 

Moderate Pain 15 30.0 3 6.0 4 8.0 

Worst Pain 10 20.0 4 8.0 5 10.0 

Fever 

  

Normal 
 

27 

 

54.0 

 

40 

 

80.0 

 

38 

 

76.0 

*7.644 

(0.006)
#
 

**5.319 

(0.021)
#
 

***0.233 

(0.629) 
 

Elevated 

 

 

23 46.0 10 20.0 12 24.0 
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Figure (1): The total scores of the studied nurses' knowledge before, 

      immediately and after one month from the guidelines application 

 

 
 

Figure (2): The total scores of the studied nurses' practice before, immediately 

and after one month from the guidelines application 
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Discussion: 

Extravasation is a potential consequence of 

receiving intravenous chemotherapy, and it 

occurs when the chemotherapy drug 

accidently leaks into the surrounding tissue 

instead of the intended intravenous 

administration site. Extravasation is more 

likely to occur when a peripheral cannula 

is being used, and cause severe tissue 

damage, tissue necrosis, and blistering into 

the surrounding tissues rather than into the 

vascular pathway as intended
 (17)

. 

Children with cancer are at risk for 

extravasation because they often require 

multiple intravenous infusions, have 

malnourishment, unable to complain of 

pain, and need frequent administration of 

drugs via the intravenous route. Children 

with cancer who receiving chemotherapy 

are also at a higher risk for extravasation 

because it may induce fragility to their 

veins' wall, cause their veins to be thin, and 

reduce the number of safe intravenous sites 

(10, 11)
. 

 Nurses' qualification enable them to 

expand their knowledge base, grow within 

their field and evolve as professionals. 

They also raise the standard of practice 

throughout the profession and in the long 

run improve patient's safety so a highly 

educated nursing staff is important for 

delivering safe and effective patient care 

without them the patient's health will be at 

risk. Moreover, the hospital with higher 

proportions of nurses educated at the 

baccalaureate level, patients experienced 

lower mortality and improved outcomes  

(20, 21)
.  

The present study revealed that slightly 

less than two thirds of the studied nurses 

had secondary nursing school. This may 

due to decrease hospital authorities 

awareness about the importance of 

presence of highly educated nursing  staff  

in this critical department as nursing 

graduate level qualification is a significant 

correct predictor because if oncology 

nurses didn't have a dvance knowledge and 

not competent in their skills they will be 

considered as unsafe for providing 

chemotherapy administration to cancer 

patients and chances for medication errors  

will be high this is supported by study 

carried out by Corner and Barnett (2009) 

who found that nurses with graduation 

were  more competent than nurses with 

good experience in relation to peripheral 

intravenous cannulation 
(22)

. 

The findings of the present study revealed 

that no in- service training program   

related to chemotherapy was given to the 

studied nurses. This result   may be due to 

absence of in- service training department 

in the hospital, lack of motivation for 

training and increased workload in 

Pediatric Hematology and Oncology Unit. 
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orientation program The findings of this 

study are in line with Mohsen  and 

Fareed (2013) who found that the majority 

of the studied nurses didn't receive any 

training program related to chemotherapy 

(23)
. The main role of nurses in the 

oncology unit is chemotherapy 

administration which is sensitive domain in 

oncology nursing where little negligence or 

mistake may lead to adverse consequences 

for patients, staff and environment.  

Medication errors in chemotherapy are a 

common when there is a lack of specific 

knowledge and training of the staff about 

chemotherapy, prescription, preparation 

and administration. Therefore Nurses 

caring for patients receiving chemotherapy 

require specialized knowledge in order to 

ensure safety for both patients life and for 

their own safety
(7)

. 

As regards nurses' level of knowledge 

about chemotherapy and its extravastion. 

The current study revealed that total scores 

of knowledge for more than half of nurses 

before guidelines implementation were 

poor. This may be attributed to lack of 

prior to work as well lack of nursing care 

conference during work, invariability of 

procedure, and books especially in this 

area which help nurses to get the required 

knowledge whenever they need. This 

finding was in consistent with Abd Al 

magid (2012) who found that more than 

half of nurses were having poor knowledge 

scores before application of nursing care 

standards for cancer patients undergoing 

chemotherapy 
(24)

. 

On the opposite immediately after 

implementation of guidelines the total 

scores of all nurses' knowledge were good. 

This could be attributed to the content of 

guidelines which was developed based on 

nurses' needs, its clarity and simplicity, 

using of audiovisual aids, availability of 

the teacher in the field for more 

clarification, using simple language, 

frequent repetition to fix the knowledge. 

This result was in line with Potter (2008) 

who describes that the nurse attains 

knowledge and competency through the 

standard application 
(25)

. 

The time one month after the guidelines 

application, this percentage was slightly 

reduced as the majority of nurses were 

having good level in all items of 

knowledge. This indicates that the 

improvement in knowledge was partially 

lost one month after the guidelines 

application. This result might be explained 

by the fact that, knowledge retention is 

usually affected by time. 

Regarding nurses' level of performance 

related to chemotherapy administration, the 

results of the present study revealed that 

the total score of three quarter of nurses' 

performance was poor before guidelines 
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application. This may be attributed to lack 

of proper equipment that needed to provide 

and improve nursing care and shortage of 

the Pediatric Hematology and Oncology 

Unit nursing   staff.  In addition to, lack of 

supervision and nurses' evaluation against 

identified standards of patient care, all 

these factors are behind this unsatisfactory 

level of practice. the of the current study 

was in agreement with Mohamed (2015) 

who found that the majority of nurses had 

poor practice score regarding 

chemotherapy administration 
(26).  

On the contrary  immediately and one 

month after guidelines implementation it is 

clearly obvious that the guidelines 

implementation had effectively achieved 

its expected objectives, nursing staff had 

significant higher performance score than 

before guidelines implementation. This can 

be attributed to the new knowledge and 

skills that the nurses acquire and they 

become able to apply it during their 

practice. The present study was in 

agreement with Mohsen  and Fareed 

(2013) who noted that after 

implementation of chemotherapy safety 

protocol for oncology nurses there was an 

increase in the mean practice score of 

nursing staff 
(23)  

. 

Regular training and education of all staff 

involved in the administration of 

chemotherapy and supported them by up-

to-date institutional policies and 

procedures are important factors in 

providing nurses with essential knowledge 

and skills that enable them to minimize the 

risk of extravasation, detect early signs of 

it and manage it effectively 
(27)

.  

The present study revealed that there were 

statistically significant differences in the 

occurrence of extravasation in the studied 

children's before and immediately after the 

guidelines application. Extravasation 

occurrence before the guidelines 

application may be attributed to lack of 

frequent nursing observation for 

intravenous chemotherapy infusion and 

also lack of nursing instructions to patient's 

family about how to observe an infusion. 

On the other hand there is significant 

reduction in the occurence of extravasation 

in studied children immediately and one 

month after the guidelines application. 

This may be explained in the light of 

increase the nurses' knowledge, awareness 

about prevention of chemotherapy 

extravasation and the eagerness of nurses 

to become competent in their knowledge 

and practice. Furthermore, nurses had the 

liability to change by themselves but they 

need an instructor and a continuous 

evaluation. 

The findings of the present study was in 

harmony with El sherif (2014) who found 

that the educational program had a 
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significant positive impact on nurses' 

knowledge and performance, especially in 

relation to objectives for minimizing 

chemotherapy extravasation 
(28)

. This result 

was in incongruent with Schulmeister 

(2011) who recognised that despite 

healthcare providers taking every 

precaution and education to prevent 

extravasation and irrespective of the 

experience of the staff that administering 

the chemotherapy, extravasation will still 

occur
 (29)

. 

Conclusion: 

Based on the results of the present study, it 

can be concluded that there was a 

significant improvement on nursing staff 

knowledge, performance in relation to 

prevention and management of 

chemotherapy extravasation and significant 

reduction in extravasation occurrence in 

studied children. 

Recommendations: 

1. In-service training program should be 

conducted periodically and regularly 

for teaching to the working nurses the 

basic clinical skills. 

2. Establishment of central in-service 

educational department in hospital to 

periodically refresh nurses' knowledge 

and practice regarding chemotherapy 

administration and stressing on the 

importance of documenting its 

extravasation 

3. A special system for awarding, 

accreditation and certification should 

be taken into consideration to motivate 

nurses' participation and enrollment 

into the training and education 

programs which should be conducted 

in the work place. 
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