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Introduction

Introduction

With  advances in surgical techniqgues and medical
care of pediatrics with congenital heart disease (CHD),
mortality  rates have significantly declined and more
effort is being made toward preventing  morbidity
associated with pediatrics cardiac surgery. In
particular, neurologic morbidity has been identified to
be problematic in pediatrics with CHD (Bellinger et
al., 2003).

Although early postoperative central nervous
system (CNS) sequelae such as stroke and seizures
occur in a small percentage of pediatrics with CHD,
the importance of more subtle neurologic findings at
long-term  follow-up is  being increasingly  recognized.

These  findings may include fine and gross motor

Impairments, speech and language delays, and
disturbances in visual-motor and visual-spatial
abilities, attention-deficit ~ disorders, learning  disorders,

and impaired executive functioning (Menache et al,
2002).
Mechanisms of (CNS) injury in infants undergoing

cardiac surgery include: hypoxia-ischemia, emboli,
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reactive oxygen species, and inflammatory
microvasculopathy.

Preoperatively, the primary focus is on preventing

hypoxic-ischemic injury and thromboembolic insults
(Licht et al., 2004).
Modifiable intraoperative factors associated with

(CNS) injury include: pH management, hematocrit
during cardiopulmonary bypass, regional cerebral
perfusion, and the wuse of deep hypothermic circulatory
arrest (Shen et al., 2003).

Postoperatively, secondary neurologic injury may
be related to post-cardiopulmonary  bypass  alterations
in cerebral autoregulation and additional hypoxic-
ischemic  insult,  seizures, or other issues  associated
with  prolonged intensive care unit stay (Dent et al,
2006).

In addition to modifiable perioperative factors,
prenatal, genetic and environmental factors are known
to be important (Glauser et al., 1990).

The  heightened  attention  toward  Dbrain  functioning
and  neurodevelopment has generated increased  utility
of neurologic monitors that are used for detection of

cerebral hypoxia, perfusion abnormalities, and
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electrophysiological derangements (Newman et al.,
2001).
The  neuromonitors  most  commonly  employed in

the  current era include near-infrared  spectroscopy,

transcranial doppler and continuous
electroencephalography. These modalities, in
conjunction with conventional physiologic intensive

care monitoring, could enhance the ability to prevent
injury  that results from hypoxia ischemia, emboli,
hypocarbia, hypotension and hyperthermia
(Limperopoulos et al., 2002).

Cerebral monitoring may improve neurologic
outcome after pediatric cardiac  surgery, reducing the
burden that neurologic deficits pose to patients and

families (Limperopoulos et al., 2002).
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Chapter 1: Mechanisms Of Neurological Insults In Pediatrics With Heart Disease

Mechanisms of Neurological Insults In
Pediatrics With Heart Disease

Injurious mechanisms were thought earlier to be confined to
intraoperative. Nowadays, it is believed that such mechanisms
coexist all through preoperative, intraoperative and postoperative
periods (McQuillen et al., 2007).

Before proceeding with the mechanisms of neurological injury it
IS necessary to indentify various presentations, both clinical and
pathological, of neurological injuries which can be detected by
neurological examination and or neuroimaging techniques

preoperatively or postoperatively.

This chapter will discuss different mechanisms of neurological
injuries and their clinical and pathological presentations trying to
confine them to specific vulnerable periods (preoperative,

intraoperative, and postoperative).
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Clinical Presentations of Neurological Injury

Clinical presentations vary with different forms of congenital
heart disease (CHD) and the incriminated mechanisms responsible
for the neurological injury. Clinical presentations are going to be

discussed before proceeding with the mechanisms of neurological.

Clinical presentation of brain injury abnormalities on
neurological exam may be detected preoperatively or in the
immediate post operative period. Neurobehavioral abnormalities
prior to surgery were reported in greater than 50% of new-borns
(<1 month at surgery) and 38% of infants (between 1 month and 2
years) with CHD. These abnormalities included hypotonia, motor
asymmetry, absent suckling reflex, lethargy, restlessness/agitation ,
and autism like features . Abnormalities generally persisted or
worsened postoperatively, with additional findings of cranial nerve

abnormalities and choreoathetosis (Limperopoulos et al., 2002).

Other researchers reported the incidence of an acute neurological
event (defined as seizure, tone abnormality, or choreoathetosis) to
be 25% within the first week after surgery and 56% after the first
week. While, 17% of patients in these series presented with clinical

findings preoperatively (Chock et al., 2006).

In other reports, the incidence of clinical post operative seizure is

4-11% and may be detected by continuous electroencephalography




