aladl e oY1 sl condl DA JULY) BB Ale ) Ban g3 5 saaall Clad) gl s
3 ALY sy JUikY) Adiua Yoo A

Cal il ans

Ol ala 5 gl a))
JULY) Cula M

5_Alal daala ulall 401<

iy asiadl s Clag) 3,
JULYY) Cula M

5_AlAl daala ulall 4018

b Z3la iy j 3
JULY) Cula M

5_AlAl deala ulall 4018

bl 2,
5_alal) dxala

Yoot



Evaluation of the Outcome of Cases Admitted In Pediatric
Cardiac ICU during the First 6 month of the year 2008 in

Pediatric Hospital, Cairo University

Submitted for fulfililment of the Masters degree in Pediatric medicine
By
Muhammad Hesham Muhammad Mashaly

(M.B.B.Ch)
Supervised by

Professor. Dr. Salwa Helmy Omran

Professor of Pediatrics
Faculty of Medicine
Cairo University
Professor. Dr. Eman Abd ElAzeem Sharaf

Professor of Pediatrics
Faculty of Medicine
Cairo University
Professor. Dr. Zeinab Salah Selim

Professor of Pediatrics
Faculty of Medicine
Cairo University
Faculty of Medicine
Cairo University

2009



Acknowlegement

First of all, I thank ALLAH the most merciful and the most graceful.

I would like to show my deepest thanks, appreciation and gratitude to
Dr.Salwa Omran for her utmost support and complete understanding. She
dedicated a lot of time and effort to this thesis, which helped accomplishing the
work in the best way possible.Working with her was a true honor and it addad a lot

to my scientific knowledge and way of thinking.

I would also like to thank Dr.Eman Sharaf for her continuous encouragement
and helpful guidance all throughout this thesis.l truly appreciate her patience in

answering all my questions.

I would like to thank Dr. Zeinab Salah for her outstanding efforts,accurate

assessement and scientific guidance.

I would like to express my special gratitude to the spirit of my father,my
mother,my sister,my wife and my son for their love,encouragement and

support.They are the secret of my success.

Last, but not least , | would like to thank my professors, friends and

colleagues in the pediatric department.



Abstract

Background: Although great progress in pediatric cardiac surgery has been achieved in
recent years, significant gaps still persist between our pediatric cardiac surgery centers
and international centers.. Compared with developed countries, prominent gaps exist in

surgical treatment of certain types of complex congenital heart diseases.

Aim of the study: The current study highlights how the practice of pediatric cardiac
surgery in the Pediatric Cardiac ICU , Children’s hospital , Cairo University
compares with first-world standards and outline some of the problems faced by pediatric

cardiac services in developing nations.

Patients and methods: Our study included a total of 234 patients admitted to the
Cardiac Intensive Care Unit (CICU), Children’s Hospital, Cairo University during the 6
months period between 1/1/2008 to 30/6/2008. Of the included 234 patients, 121

underwent cardiovascular surgeries and 113 underwent cardiac catheterization.

Results: Retrospective analysis of the data of the patients records was done. Types of
cardiothoracic surgeries included in this retrospective study were either closed which
was done in 36.4% of cases or open which was done in 63.6% of cases. Type of
procedure was either corrective surgery which was done in 82.6% of cases, palliative
surgery in 12.3% of cases and others in 5.1% of cases and the mortality rate was 26%
and the main cause of death was found to be surgery-related (24% of cases).The most
commonly performed operation in the current study was VSD closure followed by PDA
closure followed by arterial switch operation. Truncus arteriosus Correction has the worst
outcome with 100% mortality . The best outcomes were reported with closure of PDA,
TAPVR, Fontan operation, atrial switch and ASD closure with zero mortality rate. Post-
operative complications were reported in 63% of cases and the most striking finding
was the high prevalence of pneumonia as the commonest complication as it was

encountered in 35.5% of cases. Regarding the cardiac catheterization, our study
i



included 113 cases undergoing catheterization which was diagnostic in 48 cases (42%) or
interventional in 65 cases (58%). Balloon valvoplasty was the commonest procedure
done. Death was encountered in only 12% of cases with hypoxic spells as the most
common cause of death . Complications developed in 30% of cases and the commonest

were vascular complications .

Conclusion: As a conclusion , it is important to point out that mortality rate of
cardiothoracic surgery in our study was 26 % and surgery-related causes were the most
common cause of death. Mortality rate of cardiac catheterization was 12% and
hypoxemic spells were the most common cause of death. The rate of complications
following cardiothoracic surgery was 63% and the most frequent complication was
infections particularly pneumonia . The rate of complications following cardiac

catheterization was 30% and the most frequent complication was vascular complications.

Keywords:  Pediatric cardiothoracic surgery, Pediatric cardiac catheterization,

mortality rate, morbidity rate.
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Introduction

The care of children with congenital heart disease has changed
significantly because of advancements in multiple fields. Advancements
in cardiology , surgical techniques, postoperative care, and medications
have improved the long-term survival rate of infants and children with
congenital heart disease. Postoperative care should focus on anticipating
harmful events and promoting a proactive approach in the management of
these patients. Most interventions in the immediate postoperative period
focus on the prevention of low cardiac output and the adverse events in

the major organ systems (Ascenzi et al., 2007).

Ideal postoperative care of the patient following either reparative or
palliative operations requires a thorough understanding and systematic
evaluation of the following: (a) the underlying anatomic defect, (b) the
pathophysiology of the preoperative state (including secondary effects on
other organ systems from altered cardiac output preoperatively), (c) the
anesthetic regimen used during surgery, (d) CPB issues (e.g., duration of
bypass and circulatory arrest), (¢) the details of the operative procedure
and any concerns of the surgeon regarding the potential for residual
defects, (f) data available from monitoring catheters, echocardiography,
and cardiac catheterization. Optimal management of these critically ill
children can best be achieved through a harmonious team approach,
combining the expertise of cardiologists, cardiac surgeons,

anesthesiologists, intensivists, nurses, and respiratory therapists

(Nicholas , 2006).
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Convalescence after cardiac surgery may be characterized as
normal or abnormal. Normal convalescence is recovery that is expected
given the preoperative state of the patient, the procedure performed, and
the expected effects of cardiopulmonary bypass or other interventions.
Abnormal convalescence is recovery that is prolonged or unexpected
given what is known about the patient and the interventions that have
been performed. It may be due to unknown or underappreciated abnormal
preoperative anatomy or physiology, to unexpected complications of
bypass, to residual anatomic defects, or to abnormalities in other organ
systems such as pneumonia or sepsis. It is crucial to identify abnormal
convalescence and to characterize it thoroughly so that appropriate
intervention can take place in a timely fashion ( Fuhrman &

Zimmerman, 2005).
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A. Postoperative Cardiac complications :

I. General postoperative complications
I1. Postoperative complications specific to each type of
surgery:
i. Corrective surgeries

ii. Palliative surgeries

I. General Postoperative complications:

Majority of the mortality and morbidity after cardiac surgery
results from complications arising from systems other than the heart . A
small percentage of the mortality is directly related to the cardiac
condition. It begins with a major insult to one particular system such as
pulmonary , neural ,or renal. Following that the events cascade onto the
other systems like a domino effect that eventually leads to mortality and
morbidity in that patient . The occurance of such an initial insult is
predictable in certain patient population even though we can’t identify
which of those patients is going to suffer a fatal blow from such
complications (Nikam & Livesay, 2005)

The incidence of some of these events leading to a significant
morbidity or mortality can be reduced by preventing events that
precipitate a given complication or by early recognition treatment that
can minimize the morbidity and hopefully prevent mortality (Polese et
al., 1999).
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Table (1) System approach to postoperative care following surgery for

congenital heart disease

System and problem

Etiology

Nervous system
Coma

Focal lesions

Seizures

Diaphragmatic paralysis
Vocal cord paralysis

Horner syn drome

Paraplegia

Pain

Global ischemia

Prolonged anesthetic effect

Hypoglycemia

Emboli (air, thrombi)
Metabolic,Ischemic,embolic
Phrenic nerve injury
Traction on recurrent laryngeal nerve
Dissection of subclavian artery with
sympathetic chain injury

Postcoarctation repair with spinal artery
ischemia

Surgical trauma
Stress

Respiratory System
ARDS postpump syndrome
Pulmonary oedema
Pleural effusion
Chylothorax
Atelectasis

Pneumonia
Pulmonary hypertension

Stridor

Possible release of vasoactive substance by
cardiopulmonary bypass

Heart failure , left sided obstruction, fluid
overload

Hemothorax, early serous effusion
&delayed postcardiotomy syndrome

Injury to thoracic duct
Hypoventilation,poor cough
Aspiration,nosocomial,bacterial
Pre-operative pulmonary
hypertension,repair of TAPVR
Vocal cord oedema,paralysis

Cardiovascular System
Bradycardia , sick sinus syndrome ,
atrioventricular block
Right bundle branch block
Tachyarrythmias

Poor cardiac output

Pericardial temponade
Hypertension

Mesenteric arteritis

Injury to interatrial or interventricular
conduction system

Right ventriculotomy

Supraventricular , junctional tachycardia ,
ventricular tachycardia

Cardiogenic

Right ventriculotomy

Prolonged pump or cross clamp time or
infarction
Hypocalcemia ,hypovolemia
e  Pericardial effusion , acute hemorrhage ,
serous pericardiotomy syndrome
e  Stress, pain
Postcoarctectomy syndrome

Renal-metabolic




