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ABSTRACT
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Downs syndrome constitutes to be the most common chromosomal disorder. Patients with Downs’s syndrome
are posted for several surgeries including dental procedures and even for facial reconstruction. They are associated
with several congenital anomalies in different organ system. There is also increased incidence of atlanto axial
instability and risk of spinal cord injury. These children are susceptible to infection and they are also considered
to be hypersensitive to the effect or atropine. These all factors modify the anesthetic implication and also
anesthetic management in these cases. We have highlighted all these factors and reviewed the anesthetic
implication of these child posted for several procedures under anesthesia.

INTRODUCTION

Downs 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 Downs’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.

Pathophysiology

The extra copy in chromosome 21 affects all the organ
systems and results in a wide spectrum of phenotypic
consequences. This extra copy of the proximal part of
21q22.3 appears to result in the typical phenotype,
mental retardation, hand anomalies and heart defects.?
The DSCR 1 gene is responsible for the heart and brain
involvement in this syndrome, resulting in heart defects
and mental retardation.’ There is increase in the incidence
of Down’s syndrome if the maternal age exceeds 35,
exposure to pesticides or electromagnetic fields,
exposure to anesthetic agents, drinking alcohol and
caffeine containing beverages.* Other features associated
with Downs’s syndrome include macroglossia,
microcephaly, endocardial cushion defects, ventricular
septal defects, duodenal atresia, and atlantoaxial
instability and supraglottic stenosis. * All these results
in unique sets of challenges to the anesthesiologists - so
each of these shall be discussed in detail.

1. Atlanto axial instability

Atlanto axial instability is characterized by excessive
movement at the junction between the atlas (C,) and
axis (C)) vertebrae, due to either bony and or ligamentous
laxity. Neurological symptoms may occur if spinal cord

is involved.* It is estimated that two percent of children
with Downs’s syndrome have cord compression
producing symptoms, whereas about 20 percent have
laxity without any symptoms, which is also known as
asymptomatic atlantoaxial instability.* Instability may be
due to excessive laxity of the posterior transverse
ligament of atlas and malformation of odontoid bone.*
In 1984, the American Academy of Pediatrics issued its
first position statement on atlantoaxial instability in
Downs’s syndrome.® For the diagnosis of atlantoaxial
instability, lateral radiographs of cervical spine in
flexion, extension and neutral position are sufficient.
Atlantoaxial-dental interval of 3-5 mm is considered to
be borderline; where as the values of 12 -13 mm is
usually associated with symptoms.® For all the reasons
above, positioning of head and neck during anesthetic
management may place the spinal cord at risk if
ligamentous instability is present, so the patients are
recommended to undergo radiological evaluation of
cervical spine before anesthesia.” In addition, assessing
the laxity of other joints such as fingers, thumb, elbows
and knees tend to correlate well with presence of
atlantoaxial dislocation.® The priority lies in the
documentation of neurological disability prior to the
procedure; any changes are to be documented in
anesthetic record.

The signs and symptoms of atlantoaxial instability
include easy fatigability, difficulty in walking, abnormal
gait, neck pain limiting neck mobility, torticollis,
incoordination and clumsiness, sensory deficits,
spasticity, hyperreflexia. These signs and symptoms
remain stable for months or years; occasionally they
progress and may result in hemiplegia, quadriplegia
and death.’
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Due to the risk associated with Downs’s syndrome,
perioperative care needs to focus on the likelihood of
cervical spine instability. Great care must be taken to
maintain the neck in neutral position. If atlantoaxial
instability is revealed in the radiographic examination,
the child should be referred to a neurosurgeon and
orthopedic surgeon for further evaluation and
stabilization of cervical spine is necessary before any
surgery is undertaken.®

2. Cardiac anomalies

The incidence of cardiac anomalies in Downs’s
syndrome ranges up to 40 percent. The genetic band in
2122 critical region is considered responsible for the
cardiac malformations in this syndrome.®

1.Endocardial Cushion Defects

Three percent of general population has endocardial
cushion defects. Of these, fifty percent are associated
with Downs’s syndrome. It includes a range of defects
characterized by involvement of atrium septum,
ventricular septum, and one or more AV valves.!?

As superior and inferior cushion do not fuse, this results
in intra atrial communication of the septum, thus
shunting blood form left side to right side. This is called
ostium primum defect.

In complete defect, large ventricular septal defect as well
as valvular defect may occur, resulting in volume
overload of both the right and left ventricles. This on
long term results in pulmonary overload, resulting in
pulmonary vascular disease and congestive heart
failure.'

Other cardiac anomaly may include
ii. Atrial septal defect

iii. Teratology of fallot

iv. Persistence of ductus arteriosus

All the aforementioned conditions lead to increased
blood flow to the pulmonary vasculature; thus there is a
tendency of children with Downs’s syndrome to develop
pulmonary vascular disease independent of cardiac
anomalies.!!

Apart from the preanesthetic evaluation, it is important
to note whether any surgical correction or other invasive
procedures have been performed for cardiac anomaly.
The patients who have had corrective cardiac surgery
may be asymptomatic whereas the others may have
residual defects which may result in limitation of activity
and increase the anesthetic risk.'> Repaired AV canal,
TOF and VSD may result in the fibrosis of the tract;

thus atrial rhythm anomalies are common after the repair
of transposition of great vessels with an atrial baffle.'>!*

Prophylactic antibiotics are indicated in patients who
had aortic valvulotomy, resection of coarctation of aorta,
pulmonary valvulotomy and any valve replacement of
great vessels.'

If there is any doubt regarding the cardiovascular status
of the patient then elective surgery is to be postponed
till further cardiac lesions are sorted out and all the
patients should receive prophylaxis for infective
endocarditis.

3. Tracheal Stenosis

The upper airway has been frequently recognized as a
source of obstruction.!® Some authors reported small
series in which congenital subglottic stenosis,!’!?
tracheal stenosis,?®?! and tracheal bronchus?? were related
to DS children. Others*-* studied the hypo plastic
tracheal size in patients with Down’s syndrome, who
underwent anesthetic procedures in order to provide
adequate intubation guidelines; however, the real
frequency of airway anomalies, specifically in the lower
airway, is unknown.

Endotracheal intubations may lead to chronic
inflammation and scarring of the subglottic airway;
patients with Downs’s syndrome should be intubated
with an endotracheal tube 0.5-1.0 mm diameter smaller
than the standard age-appropriate endotracheal tube size.
There are the likely components of both congenital and
iatrogenic stenosis contributing to subglottic pathology
in these patients.?

An association of congenital ““hour-glass” tracheal
stenosis with Down’s syndrome has been described in
four patients by Wells and coworkers. 2> Other studies
of asymptomatic patients with Down’s syndrome have
shown that tracheal diameters are reduced compared with
controls.”*?* Associated anomalies including vascular
rings and a hypoplastic aortic arch have been reported
in up to 50.0% of patients with congenital tracheal
stenosis. A right tracheal lobe bronchus and
tracheoesophageal fistula have also been described.

Bronchoscopy is indicated in patients suspected of
having tracheal stenosis. The area of stenosis can be
visualized, and complete tracheal rings can be identified,
if present. This shall not only help during the intubation,
but also in the management of the stenotic lesions.?2¢

Early diagnosis may help avoid respiratory
complications that can necessitate complex medical and
surgical treatment. Taking in consideration the chances
of tracheal stenosis these patients are intubated with a
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smaller sized endotracheal tube than the usual size for
the age and sex.

4. Respiratory complications

There is increased incidence of respiratory complications
in children with Downs’s syndrome. Upper and lower
airway problems exist in this subset of the population
which is attributed to hypotonia, relative obesity, cardiac
disease, small upper airway, degree of pulmonary
hypoplasia, congenital anomalies of airway.” These are
linked to the cardiovascular anomalies.? This recurrent
infection may be also due to immune deficiency.*

Factors affecting the upper airway include hypotonia,
obesity, midfacial hypoplasia, relative glossoptosis,
small upper airway volume (T!™ of the normal),
increased secretions and large adenoids and tonsils.

They have increased chances of developing pulmonary
vascular disease.’'*? The causes include chronic
hypoxemia secondary to pulmonary infection,
hypoventilation due to muscle hypotonia* and
obstructive sleep apnea.*

These children are also prone to have obstructive airway
disease. Symptoms include snoring, unusual sleeping
position, increased fatigue during day time and
behavioral changes. There is also incidence of sleep
induced ventilatory dysfunction in patients with Down’s
syndrome and this may be exaggerated by narcotic
induced sedation and residual anesthetic concentration
in the body.

Development of Eisenmenger syndrome is accelerated
in children with Downs’s syndrome as compared with
children without trisomy 21.% During the preoperative
period, these symptoms are to be analyzed and
paramount importance should be given to the
preoperative evaluation of the respiratory system which
will result in smoother intraoperative course.

5. Immune system

There is also increased incidence of pulmonary infections
and relative frequency of positive hepatitis-associated
antigens.® This may also be due to thymus dependent
immune system depression than humoral in children with
Downs’s syndrome.*® It’s advisable to take strict aseptic
precautions during intravenous cannulation and central
venous cannulation. Central venous cannula is advisable
to be removed immediately after the surgery.®

If the patients are planned for central venous access,
complete asepsis is necessary and it should be removed
as soon as possible. Peripheral lines may be the source
of infection so the lines are not to be kept in place for
long periods of time.

6. Hematological system

Polycythemia with haematocrit values of more than
seventy percent has been reported in children with
Downs’s syndrome. Hematocrit value more than eighty
percent implies an indication for immediate phlebotomy
for preventing circulatory failure.® Polycythemia may
potentiate these patients for circulatory failure; so
preoperative haematocrit is to be taken and phlebotomy
if needed is to be done without fail.

7. Thyroid and endocrine system

Antithyroid antibodies are found in children with
Downs’s syndrome. In patients who reach adulthood
there is about fifty percent chance of developing
hypothyroidism.?’

Patients with hypothyroidism are prone to have
hypothermia and there are chances of delayed recovery
pertaining to the thyroid status of these patients.
Although the effect of neuromuscular blocking agents
is not prolonged in this group of patients they may have
delayed recovery due to hypothermia or other reasons
pertaining to hypothyroidism.

8. Atropine response

The reported atropine sensitivity in patients with
Downs’s syndrome is important for anesthesiologists.
Both exaggerated mydriatic response to ocular atropine*®
and an increased response to heart rate to parental
atropine have been documented,* butsome studies have
failed to show the cardiovascular response.*’

Although there is increased incidence of atropine
hypersensitivity, it is advisable to use vagolytic dose of
atropine as these patients have decreased
sympathetic activity.*!

9. Volatile anesthetic agents

Decreased CNS catecholamine levels have been
demonstrated in children with Downs’s syndrome, which
may result in decrease in MAC of inhaled anesthetic
agents. * During anesthesia, heart rate and blood pressure
are stable in all these patients and this finding suggests
that deeper level of anesthesia is achieved with the same
MAC of inhaled anesthetic agents.® Levels of Dopamine
a hydroxylase do not increase in the plasma of patients
with Downs’s syndrome following stress tests.*> The
blood pressure is lower in patients with Downs’s
syndrome as compared to normal children or other
retarded children.*#

So volatile anesthetic agent requirements in these
patients are less than normal patients. Keeping in mind
the possibility of awareness of anesthesia, BIS
monitoring may be used if available.
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10. Other organ systems

Gastro-esophageal reflux disease (GERD) is more
prevalent in children with Downs’s syndrome. The
symptoms to be assessed preoperatively include
vomiting, oesophagitis, respiratory symptoms like apnea,
wheezing and aspiration pneumonia.”

Aspiration prophylaxis with modified rapid sequence
induction may be used along with the agents to decrease
the pH in the stomach. The agents that are used may
vary in individual institutional basis.

CONCLUSION

Downs syndrome continues to be the most common
congenital anomaly. Its incidence is growing due to
increasing age of the mothers in developed and
developing countries. So more of these patients will
present for several reconstructive surgeries. 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. Post-operative 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 post-
operative period.
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