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Introduction and Aim of The Work,

Introduction

Down's syndrome, also known as Trisomy 21 is the
commonest of congenital anomalies occurring 1 in 800 live
births. It is characterized by dysmorphic facies. The incidence
of Down’s syndrome increases as the age of mother increases.
The syndrome was first described by Dr. John Langdon Down
in 1866. It is the best known chromosomal disorder in man,
(Yang et al., 2002).

The extra copy in chromosome 21 affects all the organ
systems and results in a wide spectrum of phenotypic
consequences resulting in the typical phenotype, mental
retardation, hand anomalies and heart defects. Other features
associated with Down’s syndrome include macroglossia,
microcephaly, endocardial cushion defects, ventricular septal
defects, duodenal atresia, and atlanto-axial instability and
supraglottic stenosis. All these result in unique sets of
challenges to the anaesthesiologists (James, 2006).

Preoperative examination for patients with Down’s
syndrome should aim at a careful evaluation of organs and of
systems which present malformations characteristic of this
syndrome. The anesthetist has a very important role, since he
must establish a relationship between patient status and
perioperative risk (Letterio et al., 2007).

Anesthetic management is different in these patients due
to the airway anomalies, congenital heart disease and
endocrine anomalies. These patients are also prone to have
hypothermia during surgery. Postoperative respiratory
complications are also more common. All these considerations
are to be taken care of during and after anesthesia and extra
vigilance are to be maintained in these patients during the
intraoperative and postoperative period (Bhattarai et al.,
2008).
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Aim of The Work

Discuss the anatomical and pathophysiological changes
of Down's syndrome.

Preoperative assessment of child with Down's syndrome
and the common procedures needed.

Focusing on the intraoperative techniques and modalities
for safe anesthesia.

Reduction of postoperative complications.
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Preoperative management of child with
Down's syndrome

Down’s syndrome is the commonest chromosomal
abnormality and is named after John Langdon Down, who
described the syndrome in 1866.

Down’s syndrome is also referred to as Trisomy 21 due
to the presence of an extra copy of chromosome number 21. It
has an incidence of 1. 5 per 1000 live births (Roizen, 2000;
Carvalho, 2003).

Chromosomal Changes Causing Down's syndrome:

Researches show that three types of chromosomal
changes can lead to Down's syndrome:

Complete trisomy 21:

In this case, an error during the formation of the egg or
the sperm results in either one having an extra chromosome, so
after the egg and sperm unite, the resulting cells will also have
three copies of chromosome 21. The complete extra copy of
chromosome 21 is in all of the person's cells. Complete
trisomy 21 is the cause of about 95% of Down's syndrome
cases.

Mosaic trisomy 21:

Not every cell in the body is exactly the same. In about
1% of Down's syndrome cases, most of the cells in the body
have the extra chromosome, but some of them don't. This is
called "mosaicism. "

Mosaic trisomy 21 can occur when the error in cell
division takes place early in development but after a normal
egg and sperm unite. It can also occur early in development
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when some cells lose an extra chromosome 21 that was present
at conception.

The symptoms of someone with mosaic trisomy 21 may
vary from those of someone with complete trisomy 21 or
translocation trisomy 21, depending on how many cells have
the extra chromosome.

Translocation trisomy 21:

In this type of chromosomal change, only part of an
extra copy of chromosome 21 is in the cells. The extra part of
the chromosome gets "'stuck” to another chromosome and gets
transmitted into other cells as the cells divide.

This type of change causes about 4% of Down 's
syndrome cases. There are no distinct cognitive or medical
differences between people with translocation trisomy 21 and
those with complete trisomy 21 (Parker et al., 2010).
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Multi-system problems in Down’s syndrome:

Mental retardation

Protruding,
large wrinkled Characteﬁtic eyes
tongue
7
_ ~ Brushfield
Epicanthal  gpots
fold

Congenital heart
disease

Intestinal defects

Simian crease

Shortened fifth finger

Wide gap between
first and second toes

Fig. (1): Different features of Down’s syndrome (Krishnan, 2009)

General appearance :

« Small for age, generalized hypotonia, lax joints.

» Flat occiput, short neck, small low set ears, flattened
nasal bridge with midface hypoplasia and protuding
tongue.
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» Prominent epicanthic folds (fold of skin of the upper
eyelid covering the inner corner of the eye) and upward
slanting eyes (Mongoloid slant).

» Brushfield spots (light coloured spots near the periphery
of the iris).

* Single transverse palmar crease of the hand (Simian
crease).

« Larger than normal space between the big and second
toes (Krishnan, 2009).

Cardiovascular system :

« Atrio-ventricular-septal defects (AVSD) (40%)
» Ventricular septal defects (VSD) (27%)
+ Patent ductus arteriosus (PDA) (12%)
 Atrial septal defect (10%)
* Tetralogy of Fallot (8%)
« Pulmonary vascular disease (de Rubens et al., 2003).

Respiratory system :

« Recurrent respiratory tract infections, Sub-glottic
stenosis, enlarged tongue, enlarged tonsils and adenoids
and obstructive sleep apnea (Letterio et al., 2007).

Central nervous system :

« Developmental delay and moderate to severe mental
retardation, microcephaly and epilepsy (5-10%) .

Skeletal system :

+ Atlanto-axial instability: This is seen in about 15% of
patients. The instability may be due to abnormality in
the C1 vertebra (atlas) or C2 vertebra (axis), with laxity
of the transverse ligament.




