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Abstract

Background: Pediatric cardiac catheterization has shifted
from a diagnostic tool to a therapeutic one and now more
applicable for therapeutic reasons.

Aimof Sudy: The aim of the current study was to evaluate
the effect of guidelines for nurses on occurrence of selected
post therapeutic cardiac catheterization complications among
children.

Subjects and Methods: Quasi-experimental design (Pre-
Posttest) was used to achieve the aim of the current study. A
convenient sample of 30 nurses and 60 children having cardiac
defects undergoing cardiac catheterization were participated
in the current study; children were divided into two equal
groups: 30 as a control group and 30 as a study group and
nurses were the same for the study and control group of
children. The current study was conducted at post cardiac
catheterization Intensive Care Unit at Cairo University Spe-
cialized Pediatric Hospital (CUSPH). The required data was
collected through: 1- Structured interview (questionnaire); 2-
Nurses's knowledge and observed practice assessment sheet
(pre-posttest) and 3- Post cardiac catheterization assessment
sheet.

Results: The study's results revealed that, children in the
study group exposed to less post cardiac catheterization
complications such as weak or absent pulse, hypotension and
hypothermia; than children in the control group. There was
statistically significance difference between the total mean
score of nurses' knowledge before and after implementation
of the nursing guidelines.

Conclusion: The study concluded that nurses who received
nursing guidelines sessions had improved outcomesin relation
to less complications on children they were caring. Recom-
mendation: It was recommended that provision of nursing
guidelines of children undergoing cardiac catheterization is
mandatory for fewer occurrences of complications. Simple
Arabic illustrated booklet about cardiac catheterization care
for children undergoing CC should be available in every post
CC unit.
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Introduction

HEART diseasesin pediatric patients are life
threatening events; that affect the child's health
and family. About 1 in 120 babies born each year
in the United States has a heart disease. Heart
disease is acquired or congenital. Congenital heart
defects (CHDs) are structural problems with the
heart present at birth. They result when a problem
occurs during heart development soon after con-
ception; it has to occur during the first 8 to 12
weeks of gestation. The specific type of cardiac
malformation produced varies depending on the
environmental trigger and its timing within the
vulnerable period. Most alterationsin cardiovas-
cular function in children are the result of defects
in the heart that are present at birth as CHD. Defects
range in severity from simple problems, such as
"holes" between chambers of the heart, to very
severe malformations, such as complete absence
of one or more chambers or valves.

The etiologic factor in CHD is not known, in
more than 90% of cases. However, several factors
are associated with a higher than expected incidence
of the defect. These include prenatal factors such
as maternal rubellainfection during pregnancy,
maternal alcoholism, maternal age over 40 years,
and maternal insulin-dependent diabetes. CHD
prevalence has increased likely due to better de-
tection and improved survival. Acquired heart
diseases (AHD) are diseases affecting the heart
and blood vessels that appear in an individual after
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birth include: Cardiomyopathy, endocarditis, my-
ocarditis, pericarditis, kawasaki disease, arrhythmia,

hypertension and rheumatic fever. Most frequently

diagnosed are rheumatic fever and kawasaki disease
(1].

With advanced medical care, more children
born with CHD are surviving and because of recent
advances in the diagnostics, medical treatment,
and surgical techniques over the last two decades,
the mortality rate of children with CHD has de-
creased. There are several treatment strategies for
the great variety of CHD that essential to provide
the best care to those children. Some of these
treatment strategies are open heart surgery, medical
treatment and cardiac catheterization [2].

An obvious advancement has occurred in the
field of diagnostic and interventional cardiac cath-
eterization for the aim of improving the functioning
of a heart that isworking abnormally. Cardiac
catheterization (CC) isamedical procedure during
which a catheter isinserted into avein or artery
in achild; usually from agroin or jugular access
site. Pediatric CC is aunique specialty including
awide range of diagnostic and therapeutic tech-
niques applied to a diverse group of congenital
and acquired heart diseases [3].

Cardiac catheterization plays a key role for
diagnostic precision and is considered the standard
of care beforeinitiation of therapy and for ongoing
evaluation of therapeutic strategies. Diagnostic
CCin children in some difficult casesis still having
agold standard role because meaningful and accu-
rate data must be acquired for the presurgical
evaluation of children with CHD to better guide
clinical decisions and increasing safety and efficacy
of surgery. Pediatric cardiac catheterization has
shifted from a diagnostic tool to a therapeutic one
and now more applicable for therapeutic reasons
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Therapeutic CC procedures are used as an al-
ternative to open-heart surgery when possible
because of the dramatic changes that have taken
place in the pediatric cardiac catheterization labo-
ratory. Therapeutic CC describes procedures where
cardiac catheters are used for the aim of modifica-
tion, palliation, or treatment of congenital or ac-
quired heart defects. These therapeutic procedures
include closure of septal defects“ASD, VSD”,
closure of PDA, expansion of narrowed passages
as “pulmonary stenosis’, stent placement, and the
creation of holes such as septostomy, valvoplasty
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The success of an interventional catheterization
procedure is dependent not only on the performance
of the procedure, but also on good planning prior
to the procedure, coupled with providing compre-
hensive post catheterization care, anticipation and
preparation for unexpected events. It's very impor-
tant that, the symptoms, findings on clinical exam-
ination, and investigations should be reviewed by
cardiac catheterization laboratory team [6] .

In comparison with diagnostic CC, therapeutic
catheter procedures require more time and resourc-
es, are costlier and riskier, and demand more tech-
nical training and expertise. Both therapeutic and
diagnostic procedures are associated with some
risks because of their invasive nature.Several stud-
ies have demonstrated that the rate of complications
is higher in therapeutic procedures than that in
diagnostic procedures [7].

Catheterization procedure being invasive can
have complications related to arterial and venous
puncture, reactions due to contrast and complica-
tions related to the heart disease itself. With the
increasing complexity of cardiac catheterization
procedures, transcatheter intervention, statistics
show that complications remain a significant source
of morbidity and mortality in these children that
requiring a high level of proficiency [g].

Cardiac catheterization associated complications
including arrhythmia, massive bleeding, throm-
boembolism, shock, hypoxemia and vessel occlu-
sion remain a major concern for performing the
procedure, Blood loss that requires transfusion,
Allergic reactions to contrast, drugs, or anesthetics,
Renal insufficiency caused by contrast material
and diffuse central nervous system injury that can
appeared by hypothermia [7].

Another classification as "major complications
included vascular occlusion, access site bleeding,
retroperitoneal bleeding, loss of distal pulse, or in-
lab access site complication." minor complications
included hematoma, pseudoaneurysm. The overall
complications in pediatric CC have the majority
of vascular and complications related to femoral
access [9).

Lack of knowledge and practice from all pedi-
atric cardiac catheterization team including "pedi-
atric cardiologists, radiologists, laboratory techni-
cians, and nurses' can lead to unplanned cardiac
surgery and death due to a catheterization compli-
cations. Nurses who are able to promptly identify
complications are in the optimal position to prompt
critical action and improve patient outcomes. Thus,
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nurses that are competent in the care of a child
post cardiac catheterization are able to minimize
mortality and morbidity rates for these children
within the post-operative period.

High quality of nursing care for childrenin
Cardiac Intensive Care Units (CICU) demands
professional nursing knowledge and practical skills,
due to its specificity and complexity. Nurses must
be knowledgeabl e about the human responses of
these children; many of their responses are physi-
ological, yet there are a multitude of psychosocial,
behavioral and family responses that are also very
important for the nurse to understand, diagnose
and treat. A thorough nursing assessment to identify
signs and symptoms provides data critical to iden-
tifying nursing-sensitive human responses, and
their etiologies; these are the clinical indicators of
nursing diagnoses [10].

Sgnificance of the study:

Based on the official statistical department in
Cairo University Specialized Pediatric Hospital
(CUSPH) there was increase in the frequency of
children having cardiac defects undergoing CC.
In Egypt, there are scarce studies conducted in the
field of nursing care and complications of children
post cardiac catheterization. Hence, the current
study was under taken to evaluate the effect of
guidelines for nurses on occurrence of selected
post therapeutic cardiac catheterization complica-
tions among children. Hopefully, results of the
present study will help in improving the nurses
knowledge regarding care of children after CC. As
well as providing guidance and recommendations
that should be reflected in pediatric nursing edu-
cation and providing evidenced based data that
can develop nursing practice and research in the
field of pediatric cardiology nursing. Aswell as,
Standardized guidelines for post cardiac catheter-
ization careis useful to anticipate and prevent post
cardiac catheterization complications while mini-
mizing utilization of hospital resources, so this
study has two faces of benefits for nurses working
in CC specialty aswell as children undergoing
CC.

Resear ch hypotheses:

1- Nurses will have higher mean scores of know!-
edge and practice after attending post catheter-
ization guidelines sessions than before.

2-Children will have lesser occurrences of post
cardiac catheterization complications after ap-
plications of nursing guidelines than the control
group.
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Subjects and Methods

Research design:

Pre-post test quasi experimental design was
utilized to achieve the aim of the current study.

Setting:

The current study was conducted at the Post
Cardiac Catheterization Intensive Care CUSPH At
the period started from 1/2016 to 8/201 6.

Sudy subject:

A Convenient sample of 30 staff nurses working
in post cardiac catheterization Intensive Care Unit
and 60 children with congenital heart diseases
undergoing cardiac catheterization participated in
the study. The first 30 children received nursing
care after application of nursing guidelines (study
group), the second 30 children exposed to the
routine nursing care (control group).

Inclusion criteria:

Children having congenital heart defects such
as Ventricular Septal Defect (VSD), Atrial Septal
Defect (ASD), Patent Ductus Arteriosus (PDA),
Children undergoing therapeutic cardiac catheter-
ization, Both genders and children aged from six
monthsto five years.

Exclusion criteria:

Children undergoing diagnostic cardiac cathe-
terization, children having any other disease e.q.,
hematological disorders, respiratory problems such
as pneumonia or any other major congenital anom-
alies such as Central Nervous System (CNS) con-
genital anomalies and Gastrointestinal Tract (GIT)
congenital anomalies.

Toolsfor data collection:

The required data was collected through the
following tools:

1- Structured Interview Sheet (questioner):

It developed by the research investigator in
Arabic language after reviewing the related litera-
ture. It includes three parts about nurses and child.

Part I: 1t involved eight (8) questions related
to personal and professional data for nurses such
as (age, qualification, marital status, certifications
and years of experience in cardiac catheterization
unit ... etc).

Part 11: 1t involved twenty two (22) questions
about characteristics of children such as age,
weight, gender, etc. This part also contained ques-
tions about child's diagnosis, time of diagnosis,
signs and symptoms of his disease etc....
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Part I11: 1t included post cardiac catheterization
assessment data sheet. It devel oped by the research
investigator to assess the child's general condition
immediately post cardiac catheterization and re-
vealed that no presence of complications. It includ-
ed measurement of body temperature, blood pres-
sure, conscious level, bleeding sings, skin character-
istics for coldness or warmth, puncture site char-
acteristics and postoperative pain.

2- Nurses' knowl edge assessment sheet (pre-post
test):

It involved thirty four (34) questions devel oped
by the research investigator to assess nurse's knowl-
edge regarding care of children undergoing cardiac
catheterization (pre-posttest) such as: Meaning of
cardiac catheterization, indications for cardiac
catheterization, complications of cardiac catheter-
ization and questions related to reported practice
such as immediate post cardiac catheterization
care, insertion site care and assessment of conscious
level etc.

3- Observetional check lists:

To assess nurse's performance of provided care
for childrenusing standardized check lists such as
vital signs, puncture site care, fluid balance chart
check ligt... .etc.

4- Post cardiac catheterization complications
assessment record:

It was developed by the research investigator
for the purpose of follow-up of all participants
(study and control group) after the first six hours
post cardiac catheterization involved all post cardiac
catheterization complications such as bleeding,
puncture site hematoma and hypothermia especialy
in small infants.

Scoring system:

For nurses knowledge and practice each correct
response/activities will take one score and the
wrong or don't know response will take zero score.
The total score of thirty will reflect 100%, and
then categorized as following: (excellent, very
good, good, pass and failed) the total score of
good, V good & excellent level was considered as
satisfactory while level of failed and pass evaluation
was considered as unsatisfactory. Excellent level
reflected score from 85% to 100%, V good level
reflected score from 75% to 85%, good level re-
flected score from 65% to 75%, Pass level reflected
score from 60% to 65% and fail level reflected
score below 60%.

Field work:

Preparatory and assessment phase: Before con-
ducting the study an official permission was ob-
tained from the directors of Cairo University Spe-
cialized Pediatric Hospital (CUSPH), and permi-
ssion from the head of post cardiac catheterization
care unit also was obtained after explaining the
nature of the study. The research investigator intro-
duced self to the parents fulfilling study criteria
and the aim of the study. At the day of cardiac cat-
heterization the written informed consent was obta-
ined from parents in both study and control groups
of children according to inclusion criteriato get
their acceptance. Clear and simple explanations
about the aim and nature of the study were dis-
cussed by the research investigator with nurses,
then nursesfilled the questioner (tool 1 part I).
Pretest for assessing nurses level of knowledge
(tool 2) fulfilled on al nursing staff who attending
day shift (morning and afternoon shift), after that
the research investigator assessed nurses level of
practice by using observational check list (tool 3).

Implementation phase:

Then Post cardiac catheterization nursing guide-
lines sessions explained to the nurses one day
before cardiac catheterization through one educa-
tional session and was took about 45-60 minutes
on agroup of 3-5 nurses providing nursing care
such as the child should lay supine position and
the affected limb to be kept straight for the first 4
hours following venous access and 6 hours follow-
ing arterial access, record pulse, respirations.

Arabic illustrated nursing instructions about
appropriate post cardiac catheterization care for
the child after therapeutic cardiac catheterization
was prepared by the research investigator and it
was given and explained to the nursesin the study
group. It include simple information about asymp-
tomatic congenital heart disease, cardiac catheter-
ization (indications, preparation and its complica-
tions) and care of the puncture site, medications
(antibiotics and pain management), hygienic care,
fluid intake and activities; aided by the using of
instructional illustrated Arabic booklet and re-
demonstration of practice on adoll, educational
videos and pictures also utilized and distributed
to each nurse.

At the day of cardiac catheterization, the re-
search investigator filled the post cardiac catheter-
ization assessment data sheet (tool 1, part I11) for
children in the study and control groups and assess
presence of selected complications after six (6)
hours of cardiac catheterization in both study and
control groups of children. These complications
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were observed and recorded through post cardiac
catheterization complications assessment record
(tool 5). Data collection was conducted over eight
month's period extending from January 2016 till
august 2016.

Validity and reliability:

Data collection tools of the study were submit-
tedto 5 expertsin the field of pediatric surgery
nursing, and pediatric cardio-thoracic surgery to
test the content and face validity. The experts
agreed on the content of the tools, but recommended
minor language changes that would make the in-
formation more clear and precise. The suggested
changes were made. Regarding reliability, the reli-
ability coefficients apha between questions was
tested.

Pilot study:

A pilot study was carried out on 10% of children
who have congenital heart defects and undergoing
cardiac catheterization to test study toolsin terms
of its clarity, applicability and time required to
fulfill it. The needed modifications were done, the
pilot study partici pants were excluded from the
total sample.

Administrative and ethical consideration:

A primary approval was obtained from the
research ethical committee in the faculty of nursing,
Cairo University. A written informed consent ob-
tained by the research investigator after taking
acceptance from the research ethical committee.
The written informed consent was obtained from
the parents of children after complete description
of the purpose and nature of the study in order to
obtain their acceptance as well asto gain their
cooperation and was obtained also from participat-
ing nurses. Children and their mothers were in-
formed that participation in the study was voluntary;
mothers have rights to withdraw from the study at
any time without giving any reason and without
any effect on the care of their children. Confiden-
tiality assured to each child and their mothers. For
research ethical consideration and based on the
basic ethical principles of beneficence, data col-
lected firstly from the control group. Statistical
design.

The collected data tabulated, and summarized.
A statistical package for social studies (SPSS)
version 20 was used for statistical analysis of data.
Data was computerized and analyzed using appro-
priate descriptive and inferential statistical tests.
Qualitative data were expressed as frequency and
percentage. A comparison between qualitative
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variables carried out by using parametric Chi square
test. Comparison of means was performed using
paired-sample t-test. Correlation among variables
was done using Pearson correlation coefficient.
Level of significance at p<0.05, 0.001 were used
as the cut of value for statistical significance.

Results

Table (1) clarified that more than two fifths
(43.3%) of children in the study and control group
had 1 to less than three years old and (36.7%, 40%
respectively) in both group were |ess than one year.
Regarding children gender it was found that more
than half (53.3) were male while (46.7) were female
in the study group and also more than half (60)
weremale and (40.0) were female in the control
group. There was no statistically significant differ-
ence between children in both groups regarding
child age, gender. Aswell as, it was found that the
highest percentage (36.7) of children had Atrial
septal defects (ASD) in the study group whilein
the control group the two fifths (40.0) of children
had patent ductus arterosis (PDA).

Table (2) revedled that half (50%) of children
in the study group diagnosed in the first year of
life and two fifth (40%) of children diagnosed
immediately post natal and the lowest percentage
diagnosed during pregnancy. The current study
results indicated that an equal percentage of chil-
dren in both groups had afamily history of CHD.
As regards family member who had CHD, it was
found that more than half of children (60% & 63%
respectively) had affected siblings. There was no
statistically significant difference between children
in both groups regarding time of diagnosis of child's
CHD and affected siblingsin the family (X2=
5.688, p=.771 & X2=.712, p=.466, respectively).

It was evident from Table (3) that about 10%
of children in the study group have cyanosis and
high percentage of children in both group (60.0%
& 70% respectively) suffered from more than one
signs and symptoms such as difficult breathing,
difficult feeding, easily fatigability, sweating, etc.
On the same ling, this table revea ed that more
than half in both groups diagnosed by echocardi-

ography.

Fig. (1) clarified that more than two thirds
(70%) of children in the study group, had inappro-
priate body weight in relation to their age while
nearly one third (30%) had appropriate body weight
in relation to their age. It was found on the control
group that (43.3%) of children had inappropriate
body weight in relation to their age and more than



2132 Effect of Nursing Guidelinesfor Nurses on Occurrence of Selected

half (56.7%) were appropriate in relation to their
age.

Table (4) revealed that the majority (80.0%) of
children in the study group and less than two thirds
(63.3%) of children in the control group had cold
extremities immediately post CC. Also the majority
of children (86.7%) in the study group and more
than three quarters of children in control group
(76.7%) don't have hematoma, bleeding and inser-
tion site pain immediately post CC. Regarding
conscious level of children it was found that all
children (100%) of both groups were conscious.
In relation to the presence of pain all (100%) of
children in both group have pain.

Table (5) clarified that more than 60% of as-
signed nurses had 20 to less than 25 years, female
nurses. Regarding nurses qualifications and training
courses obtained by the study sample, the results
indicated that only half of nurses attended training
courses as only 10% attended sessions related to
cardiac catheterization, 10% attended advanced
life support and 35% infection control training
courses and only 5% attended ECG and first aid
COUrSES.

Fig. (2) clarified that level of education of
nurses in the current study; was 40% of nurses
werein level of undergraduate students, and nearly
one third were nursing institute and more than one
quarter were diploma nurses.

Regarding to nurses knowledge at Table (6)
there was statistically significant difference between
pre and post implementation of nursing guidelines
sessions (t=—12.783, p=0.000). So it was evident
from this table that the total mean scores of nurses
knowledge about CC was (17.80+£2.772, 26.07
+2.406 in orders).

Table (7) clarified that the vast majority (90%)
of nurses was oriented about accurate definition
and aim of CC after guidelines sessions. It was
evidenced also that the majority (80.0% & 86.7%
respectively) of nurses were answered that they
aware with complications of CC but in fact it was
wrong answer before implementations guidelines
sessions. The same table clarified that there was
no statistically significant differences between the
nurses knowledge about CC (pre, post) implemen-
tation of the nursing guidelines sessions (X 2=
8.013, p=.237, X2=5.069, p=.750).

Table (8) indicated that more than three quarters
of the assigned nurses (76.7% & 80% in order) put
children in accurate position before and after ap-

plication of nursing guidelines sessions. Regarding
child's air way opening and providing chest phys-
iotherapy more than two thirds (70%) of nurses
applied that after providing of nursing guidelines
sessions. |n the sameling, it was found that the
majority (86.7%) of nurses assesses presence,
weakness or absence of pulse and more than three
quarters of nurses (76.7%) assess puncture site of
children after nursing guidelines sessions.

Asregarding to nurses' practice, it was evident
from Table (9) that the total mean scores of nurses
practice about care for children after cardiac cath-
eterization was difference between before and after
implementation of nursing guidelines sessions, it
was (6.27+1.311, 13.80+ 1.883in orders). Statisti-
cally significant difference was detected between
two readings (t=—18.175, p=0.000).

Table (10) showed that children in study group
were exposed to post CC bleeding less than children
in the control group (3.3% & 16.7% in order). As
regarded to child's pulse in the affected limp, it
was found in the current study that vast majority
(93.3%) of children in study group don't have weak
or absent pulse, while half (50%) of childrenin
control group have weak or absent pulse. Regarding
hypotension, the study results revealed that children
of the study group had hypotension less than those
in the control group (10% & 40% respectively).

It was found in the current study that vast
majority (93.3%) of children in the study group
doesn't expose to hypothermia and 96.7% of chil-
dren in the study group don't have hematoma. It
was found in the current study that no occurrence
of oliguriaand aspiration in children of study
group, while it occurred in control group with
percentage of 13.3%.

Apparently, the same table showed that there
was no statistically significant difference between
children in both groups regarding presence of
bleeding, absence or weak pulse and presence of
hypothermia post cardiac catheterization (X 2=.207,
p=.649, X2=2. 143, p=. 143& X 2=.089, p=.765).

The study's results revealed that there was
statistically significant correlation detected between
the nurses' total mean score of practice after im-
plementation of nursing guidelines sessions and
selected post cardiac catheterization complications
such as presence of hypothermia and presence of
tachy or bradycardia among children of the study

group.
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Table (1): Percentage distribution of personal datarelated to
children in study and control group.

Study Control
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Table (4): Percentage distribution of puncture site assessment
& conscious level immediately post CC for children
in study and control group.

Childs (n=30) (n=30) X2 p
characteristics
% N %
Child'sage/years:
<one year 11 367 12 40 3407 492
1to<3 13 433 13 433
3to<5 6 20 5 167
Gender:
Mae 16 533 18 60 .089  .765
Female 14 467 12 40
Child diagnosis:
VSD 6 200 8 267 2746 .840
ASD 11 367 10 333
PDA 9 300 12 400
Others 4 133 0 00

Study  Control
ltem (n=30) (n=30) X2 P

N % N %

Table (2): Percentage distribution of children' diagnosis in
study and control group.

Skin characteristics:

Warm 6 200 11 36.7 .036 .850
Cold 24 80.0 19 63.3
Conscious level:
Conscious 30 100.0 30 100.0
Unconscious 0 00 0 00
Puncture site
characteristics:
Presence of 3 100 1 33 1.405 .843
hematoma,
bleeding, insertion
sitepain
None of theabove 26 86.7 23 76.7
Others 1 33 6 200
Presence of pain:
Present 30 100.0 30 100.0 Constant

Study Control
Item (=30 (=30 x2 p

N % N %

Table (5): Percentage distribution of personal datarelated to
assigned nursesin the current study.

Time for diagnosis:

During pregnancy 2 67 8 267 5688 .771
Immediately postnatal 12 40.0 8 26.7
First one year 15 50.0 12 400
After 1st year 1 33 2 67

Affected sibling:
Yes 18 60.0 19 633 .712 .466
No 12 400 11 36.7

Item N %
Nurses age:
20-25 18 60
25-35 9 30.0
35-45 3 10.0
Gender:
Male 1 36.7
Female 19 63.3
Nurses qualifications:
Qualified in CC care 3 10.0
General nursing practices 15 50.5
such as (infection control, CPR)
No courses training 12 40.0

Table (3): Percentage distribution of children' complain and
diagnostic evaluation in study and control group.

Table (6): Percentage distribution of personal datarelated to
assigned nurses in the current study.

Study Control
Item (n=30) (n=30) x2 p

N % N %

Sgns & symptoms:

Cyanosis 3 100 0 00 633 175
Tachycardia, 9 300 8 267
arrhythmia

Morethanonesigns 18 60.0 21 70.0
Difficult feeding, 18 60.0 15 50
easy fatigability
Diagnostic tests:

Prenatal 3D 1 33 5 167 3188 .956
Echocardiography 16 533 17 56.7

Signs & symptoms 3 100 2 6.7

More than one test 10 333 6 200

Item Pre Post t p
Minimal 13 20 —12.783 0.000
Maximum 25 29

Mean ., SD 17.80+£2.772 26.07+2.406

Significant at p<0.000.

Table (7): Percentage distribution of level of nurses' knowledge
before and after implementation of nursing guide-
lines in the current study.

Pre Post
Item X 6]

N % N %

Level of satisfaction:

Excellent 0 00 21 700 8262 .220
V good 2 67 5 167
Good 3 100 4 133
Pass 13 433 0 00
Fail 12 400 0 00
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Table (8): Percentage Distributionof nurses observational
checklists about care of children post CC (n=30).

Pre Post
Item X2 p

N % N %

Effect of Nursing Guidelinesfor Nurses on Occurrence of Selected

Semi setting position:

Done 23 767 24 80 .18 .666
Not done 7 233 6 20

Air way opening:
Done 21 700 22 733 .130 .719
Not done 9 300 8 26.7

Assess presence, weakness

or absence of pulse:
Done 5 167 26 86.7 3.692 .055
Not done 25 833 4 133

Check chest condition &

air entry:
Done 2 67 14 46.7 .010 .922
No done 28 933 16 533

Puncture site assessment:
Done 3 100 23 76.7 3.499 .061
Not done 27 900 7 233

Monitor intake & output:
Done 23 767 27 90 .186 .666
Not done 7 233 3 10

Table (9): Comparison between total mean score of nurses
practice before and after implementation of nursing
guidelines in the current study.

Item Pre Post t p
Minimal 4 10 -18.175 0.000*
Maximum 9 17

Mean+SD 6.27+1311 13.80+1.883

Table (10)
Study Control
Item (n=30) (n=30) X2 p
N % N %

Bleeding:

Present 1 33 5 167 .207 .649
Not present 29 96.7 25 833

Tachycardia or

bradycardia:

Present 3 100 9 300 1429 .232
Not present 27 90.0 21 70.0

Weak or absent

pulse:

Present 2 67 15 500 2143 143
Not present 28 933 15 50.0

Arrhythmia:

Present 1 33 4 133 .159 .690
Not present 29 96.7 26 86.7

Hypotension:

Present 3 100 12 400 .062 .653
Not present 27 90.0 18 60.0

Hypothermia:

Present 2 67 12 400 .089 .765
Notpresent 28 933 18 60.0

Hematoma:

Present 1 33 7 233 315 575
Not present 29 96.7 23 76.7

Aspiration:

Present 0 00 4 133 Constant Constant
Not present 30 1000 26 86.7

Significant at p<0.000.

Children' weight on growth chart

70%

Control

Study

[. Approopriate In approopriate]

Fig. (1): Body weight amongchildren in study and control
group.
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Fig. (2): Level of nurses education.
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Discussion

Pediatric cardiac catheterization has shifted
from a diagnostic tool to atherapeutic one and
now more applicable for therapeutic reasons [5].
The aim of the current study was to evaluate the
effect of guidelines for nurses on occurrence of
selected post therapeutic cardiac catheterization
complications among children.

The current study indicated that more than two
fifth of children in both groups aged from 1 to less
than three year and more than one third of children
in both study and control group were less than one
year. Aswell as, another study conducted by [11]
who studied pediatric cardiac catheterization: Ex-
perience of atertiary care pediatric cardiac center

and found that the majority of children undergoing
CC of acyanotic patient was more than 1 year age
and less than 1 year were less than one quarter.
The issue of operability of a cyanotic congenital
heart defects decision based on clinical findings
and echocardiography only, after giving chance
for a spontaneous closure within the first 18 months
of life. If it does not spontaneously close, the child
will most likely need corrective surgery [12].

On the same line a recent Egyptian study held
by [13] at Cairo University Specialized Pediatric
Hospital (CUSPH), about transcatheter closure of
perimembranous ventricular septal defects (V SDs)
using the Amplatzer duct occluder device, the
authors founded that median age of the 28 included
patients was 4 years ranging from13 monthsto 12
years. In the researcher point of view, that device
closure at catheterization has become increasingly
popular and more familiar in young age instead of
surgical closure that accompanied with morbidity.

Regarding children gender the current study
represented that more than half were male in both
groups and the rest were female that is supported
by a study held by [14] about experience of percu-
taneous ventricular septal device closure, they
found that nearly more than half were male and
the rest of children were female. These findings
go with the opinion of [15] who concluded that
(ASD) and pulmonic stenosis were more common
among females, whereas aortic stenosis, coarctation
of the aorta were more common among males.

Concerning diagnosis among children in the study
and control group, the current study indicated that
more than one third of children in the study group
had Atrial Septal Defects (ASD) while in the control
group the highest percentage of children (40%) had
patent ductus arterosis (PDA). This result suggested
higher closure of ASD and PDA through interventional
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CC that hasincreasingly become atreatment for
its correction. On the same line, [16] who studied
Radiation Dose Benchmarks during cardiac cathe-
terization for congenital heart disease confirmed
that the majority of cases had ASD and PDA.

The current study revealed that half of the
studied children diagnosed in the first year of life
and two fifths diagnosed immediately postnatal
and lowest percentage diagnosed during pregnancy.
For the control group, two fifths of children were
diagnosed in the first year of life. This result
contradicted with an Egyptian study held about
breast feeding pattern among infants with congen-
ital heart diseases at Cairo University pediatric
hospitals who found that time of discovery the
infants' illness, was during the first week after
delivery among 55% of the studies children.

In addition the study's results revealed that,
less than two thirds of both children in the study
and control group had affected sibling. It was
supported by an Egyptian study held by [17] who
studied risk factors of CHDs and illustrated that
the majority of CHDs are polygenic diseases which
affected by both genetic and environmental factors
and the experience of CHDs affect not only the
individual but also the family members. This might
be an indicator of the role of heredity in the most
of congenital anomalies.

The current study's results reveal ed that more
than two thirds of children in the study group; had
inappropriate body weight in relation to their age
percentile, while only more than one quarter, had
appropriate weight in relation to their age percentile.
Thisis confirmed by an Egyptian study made in
Cairo University Specialized Pediatric Hospital
(CUSPH) by [18] who indicated that all cases were
failing to gain weight. This could be due to im-
proper feeding, activity intolerance and recurrent
respiratory infections.

It was evident from the current study that the
highest percentage of children in both study and
control group had more than one signs and symp-
toms such as difficult breathing, difficult feeding,
easily fatigability and sweating. On the same con-
text [19] confirmed that most children who have
lesions with left-to-right shuntsinclude ASD, VSD,
and PDA are asymptomatic. However, avery large
defect can cause increased blood flow and present
with symptoms of congestive heart failure, which
resultsin shortness of breath, easy fatigability such
as feeding or exercise intolerance, poor weight
gain and prolonged recovery from simple respira-
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tory infections, depending on the amount of shunt-
ing.

The current study revealed that the vast mgjority
of the study group and less than two of control
group had cold extremities immediately post CC.
Regarding conscious level of children it was found
that children of both groups were conscious after
admission to PCCICU. In relation to presence of
pain all children in both groups have pain. On the
same line an Egyptian study held by [20] who found
that cardiac procedures are accompanied by post
operative pain and anxiety. The stress response
during surgery and catheterization is an unconscious
systemic reaction to tissue injury that reflects
autonomic, hormonal, and metabolic changes. It
has long been recognized that surgery can be a
very stressful experience for children.

The current study revealed that more than half
of the assigned nurses, had age ranged from 20 to
less than 25 years. It was found that less than two
thirds of them were female while just one third
were male nurses; this may be due to the dominance
of femalesin the nursing profession and recent
involvement of malein nursing career.

Regarding to training courses obtained by the
studied nurses, the results of the current study
indicated that only one half of nurses attended
training courses as only ten percent attended ses-
sions related to CC, another ten percent attended
advanced life support and almost one third attended
“infection control” training courses and a minority
of them attended ECG and first aid courses. This
may be due to the shortage of nursing specialists
that interferes with lack of attention of the hospital
and nursing administrators to the importance of
in-service and outside educational training pro-
grams.

Regarding nurses level of education; two fifth
of the participants were in the level of undergrad-
uate students, nearly one third were nursing institute
and the rest of participants were diploma nurses
and aminority of less than one percentage of
bachelor degree nurses. This may be due to the
number of educational institutions and schools
graduating diploma nurses are more than the
number of faculties graduating bachelor degree
nurses. In addition there was significance shortage
in the qualified nursesin these ICUs.

It was evident from the current study that the
total mean score of nurses knowledge was differ-
ence between before and after implementation of
nursing guidelines sessions, its total mean score

was (17.80+2.772, 26.07+2.406 in orders). A sta-
tistically significant difference was detected be-

tween two readings (t=—12.783, p=0.000). These
results were supported by [21] who studied the care
of children post cardiac catheterization and con-
cluded that, the mean total score for nurses knowl-
edge working in CC between pre/post interventions
had significant difference at p<0.001 . Therewas
significance correlation between level of nurse's
knowledge and early detection and management
of complications post CC. In the researcher point
of view nurses play a pivotal role in recognizing
and managing CC complications and must be
knowledgeable of the potential complications and
their management.

The current study illustrated that more than
two fifth of the assigned nurses had unsatisfactory
level of knowledge before implementation of the
nursing guidelines sessions. However, all cardiac
catheterization team should demonstrate adequate
knowledge and deep understanding that help them
to provide effective care for children after CC.
Nurses ought to be able to describe potential com-
plications of each procedure and outline methods
of its management.

Regarding to the nurses ability to assess of the
presence, weakness or absence of peripheral pulse
for children, the results of the current study dem-
onstrated that, a great difference was detected
between pre and post nurses observational check-
lists after application of nursing guidelines sessions.

These results were supported by [22] who found
that, specific management of a child post-CC must
utilize strategies such as continuous follow-up of
child peripheral pulse to reduce the risk of compli-
cations. In addition monitoring of the child after
CC isfundamental for early identification and
management of complications. All of nurses who
able to promptly detect complications are in the
optimal position and frequently checked for site
of pulseto prompt critical action and improve child
outcomes. The magjority of complications including
bleeding and haematoma occurred post procedure,
so frequent nursing monitoring in the first hours
is effective in decreasing these complications [23].

The current study showed that, a great difference
was detected between pre and post nurses obser-
vational checklists about puncture site assessment
after application of nursing guidelines sessions for
children post CC. This result supported by another
study held by [24] who retrospectively studied the
complications that occurred post CC, and confirmed
that nurses must provide neurovascular limb ob-
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servations including blood pressure, heart rate,
groin site assessment and subsequent loss of sen-
sation. Aswell as notify the physician if an extrem-
ityis cold, discolored, and has a diminished or
absent of distal pulse.

Asregarding to nurses' practice, it was evident
from the current study that the total means scores
of nurses practice about care for children after CC
was difference between before and after implemen-
tation of nursing guidelines sessions, it was
(6.27+1.311, 13.80+ 1.883in orders). Statistically
significant difference was detected between two
readings (t=—18.175, p=0.000). Our aim from these
guidelines was to assist nursing staff to improve
clinical practice and children outcomes for these
children. Monitoring of the children after CC that
isessential for early identification and management
of complications and emphasizes the need for this
guideline because complications associated with
CC are amajor cause of morbidity and mortality
in children.

Regarding post cardiac catheterization vascular
complications the current study revealed that,
tachycardia or bradycardia, and hypotension rep-
resent the major vascular complication followed
by weak and absent pulse in the study group com-
pared with weak or absent pulse then hypotension
followed by tachycardia and bradycardiain which
the rate of incidence was higher in the control
group than in study group. On the same line, our
result agree with a study at Sohag university hos-
pital held by [4] who studied the adverse eventsin
pediatric cardiac catheterization, reported that,
vascular complications represented the majority
inwhich 12 child (38.7%) who suffered temporary
loss of femoral artery pulsation. Concerning bleed-
ing which was present in one case of the study
group that result agree with [25] who clarified that
one patient who suffered significant bleeding at
the puncture sites and required blood transfusion
compared with 5 patient in the control group.

The results of the current study revealed that,
almost of children in the study don't complain from
hematoma compared to more than three quarters
in the control group. These results were supported
by [26] who indicated that all children post cardiac
catheterization admitted to CCU for 6 to 8 hours
to monitored physiological stability and observe
signs of complication such as hypotension, arrhyth-
mia, hematomawhich occur in 20% of children
post CC.

Asregards post CC complications among chil-
dren in both groups, the current study showed that
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3.3% of children in study group were exposed to
bleeding compared with children in the control
group 16.7% and also insertion site hematoma
(3.3% & 23.3% in order). It supported by arecent
study held by [26] about Complications of Cardiac
Catheterization in Structural Heart Disease who
found that vascular bleeding was (1,01%) and
vascular thrombosis was 0,72%.

It was contradicted with an Egyptian study held
by [4] about adverse eventsin pediatric cardiac
catheterization: Initial experience of Sohag Uni-
versity hospital who found that 18.1% of patients
had severe bleeding from femoral vein requiring
blood transfusion due to no adequate compression
after removal of sheath and no adequate observa-
tion. In our study thereislow incidence of bleeding
and hematoma, which may be due to early detection
of them and close observation.

It was found in the current study that the vast
majority of children in study group don't have
weak or absent pulse, while half of childrenin
control group have weak or absent pulse. Fortu-
nately, it was found in the current study that no
occurrence of Oliguriaand aspiration in children
of study group, while it occurred in control group
with equal percentage of 13.3%. These results were
supported by [27] who concluded in their study
that, 10% of children after cardiac intervention
can complain from urine retention and 12% of
children can occur complication from anesthesia
such as aspiration or loss of conscious.

The current study proved that there was statis-
tically significant correlation detected between the
nurses total mean score of practice after imple-
mentation of nursing guidelines sessions and se-
lected post cardiac catheterization complications
such as presence of hypothermia and presence of
tachy or bradycardia among children of the study
group. Majority of complications including bleed-
ing, haematoma and hypothermia occurred within
the first hours post cardiac catheterization. It may
be interpretive by frequent nursing monitoring of
children in the first hoursis effective in early
detection and decreasing complications.

On the same context a study held by [28] who
retrospectively studied in different institutions
have varying times for child mobilization after
cardiac catheterization, 24.1% mobilize patients
after 4 hours, 55.2% after 6 hours, and 20.65%
after 8 hours. There was statistical significance
correlation between fixation of child'sleg for at
least 4 hours and less occurrence of bleeding and
hematoma.
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Conclusion:

The results of the current study concluded that

after implementation of the nursing guidelines,
there was significant improvement in the level of
knowledge among nurses in the current study.
Children in the study group exposed to less post
cardiac catheterization complications such as (weak
or absent pulse, hypotension and hypothermia) less
than children in the control group. There was
statistically significance difference between the
total mean score of nurses' knowledge after imple-
mentation of nursing guidelines.

Recommendations:

Based on the results of the current study, it was

recommended that:

5-

6-

- Raising the awareness of pediatric nurses
through in-service training sessions about the
post cardiac catheterization nursing guidelines
and its benefits on occurrence of complica-
tions.

- Simple Arabic illustrated booklet about cardiac
catheterization care for children undergoing
CC should be available in every post CC unit.

- Increasing the mothers knowledge through
instruction session about (home care, late post
CC complications, child follow-up).

- Longitudinal study is necessary to monitor
the late post CC complications.
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