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Preface to the third edition

Fourteen years have elapsed since I began to
write the first edition of Anaesthesia Databook.
The original intention was to produce a medical
text specifically for the experienced anaesthetist
facing unusual conditions or difficult problems.
The responses to both the first and second
editions were gratifying.

Anaesthetists require an unusual skew of medical
knowledge. In addition to common conditions
that might require treatment before surgery, they
need to be familiar with a variety of rare diseases
which, in a standard medical textbook, would
merit few lines. Certain genetic conditions, such
as malignant hyperthermia, central core disease,
the dystrophinopathies, periodic paralyses,
phaeochromocytoma, hereditary angioneurotic
oedema, long QT syndromes — to name but a
few — have produced serious, or even fatal
complications in association with anaesthesia.

This third edition reflects the many medical
developments that have taken place in the last
seven years. Four main changes have occurred
that are particularly relevant to anaesthetists.

First, the quality of case reports has improved. A
higher standard of preoperative assessment has
resulted in a greater understanding of disease
processes, and the potential negative effects of
surgery and anaesthesia. Advice about
management can be more firmly based on
knowledge of the pathophysiology of an
individual medical condition, and the likely
effects of drugs and other invasive processes. In
the sick patient, the use of continuous
monitoring is essential to assist in the early
diagnosis of complications.

Secondly, increasing numbers of evidence-based
studies are being published about perioperative

management, and the risks of anaesthesia and
surgery, in uncommon conditions.
Unfortunately, many of these studies, for
example those of the Sickle Cell Disease Study
Groups, appear in non-anaesthetic journals. One
purpose of this book is to collate information
from a wide variety of sources.

Thirdly, medical advances have increased, rather
than decreased, anaesthetic difficulties. For
example, development of new antiarrhythmic
devices, such as automatic implantable
cardioverter defibrillators, has implications for

surgery and anaesthesia. Individuals with severely

disabling genetic disorders, such as cystic fibrosis,

now survive long enough to require incidental

surgery, or to become pregnant. In either

circumstance, it is assumed that the anaesthetist

will provide safe anaesthesia or analgesia.

Since many anaesthetists now have obstetric
sessions, this edition contains more information
about the management of the pregnant patient.
There have been many new developments in the
understanding of medical disease in pregnancy, as
well as some of the pregnancy-associated
diseases. It is particularly important to educate
obstetricians and midwives to refer patients to
the anaesthetist sufficiently early, so that should
the risks of continuing the pregnancy be
considered to be too great, termination may be
offered. I am grateful to my colleague, Dr Sue
Catling, for her constructive criticisms of the
sections on pregnancy-associated conditions.
However, the responsibility for their content is
mine alone.

Finally, in the year 2000, the first draft of the
Human Genome Project was unveiled. Whilst
the immediate clinical implications are
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uncertain, the contribution of genetic factors to
disease processes has become increasingly
apparent. The concept of one gene mutation
causing a single defined clinical syndrome is
being replaced. For example, in the long QT
syndromes, genetic studies have shown at least
five distinct mutations in genes influencing
cardiac ionic channel function, each associated
with different T wave patterns on ECG, and
varying risks of ventricular arrhythmias and
death. Deletions and mutations of mitochondrial
DNA are responsible for the mitochondrial
encephalomyopathies, a heterogenous group of
multisystem diseases involving mitochondrial
metabolic pathways. Mutations of tumour
suppressor genes can result in a variety of

conditions with an increased incidence of
tumours, such as the multiple endocrine
neoplasias, Beckwith-Wiedemann syndrome,
and von Hippel Lindau disease.

In order to make room for new material, the
book has been reduced to two sections; medical
disorders and anaesthetic problems, and
emergency conditions arising during anaesthesia
or in the immediate perioperative period.

Once again, I hope that this book can ward off
some problems and ease the predicament in
others.

R.A.M.
Swansea 2001
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Achalasia of the oesophagus

A chronic, progressive motor disorder of the
oesophagus that is associated with degenerative
changes in the myenteric ganglia and vagal
nuclei. There are three components: a failure of’
the lower oesophageal sphincter to relax, with an
increased resting sphincter pressure, which
together result in a functional obstruction; an
absence of sequential peristalsis in response to a
bolus of food; a dilated, contorted oesophagus.
Degeneration of the myenteric plexus and
decreased nitric oxide synthesis may underly

the problem. Overspill may produce
bronchopulmonary complications, and 5-10% of
patients ultimately develop carcinoma of the
oesophagus. Nitrates and calcium channel
blockers given before meals sometimes produce
symptomatic improvement, but the mainstays of
treatment are oesophageal dilatation and surgical
myotomy. Open surgery has been mostly
replaced by laparoscopic myotomy and
fundoplication (Hunter & Richardson 1997).
For elderly patients, endoscopic injection of
botulinum toxin can give relief for several
months without the risk of surgery.

Preoperative abnormalities

1. Symptoms include dysphagia, retrosternal
pain, regurgitation, and weight loss. In young
people the condition may be misdiagnosed as
anorexia nervosa or asthma. Respiratory
complications, which may be attributed to
asthma or chronic bronchitis, are secondary to
overspill of undigested material. Nocturnal
coughing occurs in 30%, and bronchopulmonary
complications in 10% of patients. The aspiration
of larger volumes may result in lobar collapse,
bronchiectasis, or lung abscess.

2. Rarely, it may present with a cervical mass
and acute upper respiratory tract obstruction,
necessitating urgent intervention (Dunlop &
Travis 1997).

3. There is an increased risk of oesophageal
carcinoma.

Medical disorders and anaesthetic problems

4. Diagnosis can be made on barium
swallow, manometric studies and endoscopy.
Occasionally, acute dilatation may be seen on
CXR, in which case, abnormal flow—volume
curves will indicate variable intrathoracic
tracheal obstruction.

Anaesthetic problems

1. A predisposition to regurgitation and
pulmonary aspiration in the perioperative
period.

2. Acute thoracic inlet obstruction with
stridor, deep cyanosis of the face, and
hypotension occurred during recovery from
anaesthesia after gynaecological surgery
(McLean et al 1976). Passage of the tracheal tube
past the dilated oesophagus was achieved with
difficulty. In a second, less severe case, neck
swelling and venous engorgement was
precipitated by coughing or straining (King &
Strickland 1979).

3. Upper airway obstruction or respiratory
failure, particularly in the elderly. Rarely, an acute
dilatation of the oesophagus results in total
airway obstruction (Travis et al 1981, Westbrook
1992). CXR shows a hugely dilated, air-filled
upper oesophagus (Requena et al 1999). One
patient developed acute respiratory failure 8 days
after surgery for fractured neck of femur. The
diagnosis was made on CXR, which showed an
air-containing cavity along the right upper heart
border (Kendall & Lin 1991).The opening
pressure of the cricopharyngeus muscle from
above is much lower than that from below,
therefore progressive dilatation of the upper
oesophagus may occur, particularly in association
with air swallowing or IPPV. An increased
intrathoracic pressure produced by aValsalva
manoeuvre forces air from the thoracic into the
cervical oesophagus. Occasionally, death may
occur.

4. If acute airway obstruction is present,
sudden decompression of the oesophagus may
cause the pharynx to flood with food and fluid,
resulting in aspiration.
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Management

1. If anaesthesia is required, precautions must
be taken to reduce the risk of aspiration of
gastric contents. The dilated oesophagus must
be emptied and decompressed. This needs a
period of prolonged starvation, possibly with
washouts of the oesophagus, although the need
for this has been challenged. A rapid sequence
induction should be undertaken. Tracheal tube
removal is performed in the awake patient, who
should be nursed in the lateral position during
recovery.

2. Sublingual nifedipine 10-20 mg has been
shown to reduce the basal sphincter pressure
after 10 min and the effect lasts for up to 40
min.

3. Management of acute upper airway
obstruction secondary to tracheal compression
has been reported using the following methods:

a) Sublingual glyceryl nitrate (Westbrook
1992).

b) Passage of a naso-oesophageal tube (Zikk
et al 1989).

¢) Transcutaneous needle puncture (Evans et
al 1982).

d) Tracheal intubation (Becker & Castell
1989).

e) Rigid oesophagoscopy (Carlsson-
Norlander 1987).

t) Emergency tracheostomy (Barr &
MacDonald 1989).

g) Cricopharyngeus myotomy (Ali et al
1995, Campbell et al 1995).

4. Treatment can be either surgical or
medical. For the elderly and less fit
patient, pneumatic dilatation, or
endoscopic injection of botulinum toxin
(Requena et al 1999), may be appropriate.
Heller myotomy and partial
fundoplication can be performed either as
an open or a laparoscopic procedure.

Bibliography

Ali GN, Hunt DR, Jorgensen JO et al 1995
Esophageal achalasia and coexistent upper
esophageal sphincter relaxation disorder presenting
with airway obstruction. Gastroenterology 109:
1328-32.

Barr GD, MacDonald I 1989 Management of achalasia
and laryngo-tracheal compression. Journal of
Laryngology & Otology 103:713-14.

Becker DJ, Castell DO 1989 Acute airway obstruction
in achalasia. Possible role of defective belch reflex.
Gastroenterology 97: 1323—6.

Campbell KL, Logie JR, Munro A 1995
Cricopharyngeus myotomy for upper airway
obstruction in achalasia. British Journal of Surgery
82:1668-9.

Carlsson-Norlander B 1987 Acute upper airway
obstruction in a patient with achalasia. Archives of
Otolaryngology & Head & Neck Surgery 113:
885-7.

Dunlop SP, Travis SP 1997 Achalasia presenting as
acute stridor. European Journal of Gastroenterology
& Hepatology 9: 1125-8.

Evans CR, Cawood R, Dronfield MW et al 1982
Achalasia: presentation with stridor and a new
form of treatment. British Medical Journal 285:
1704.

Hunter JG, Richardson WS 1997 Surgical
management of achalasia. Surgical Clinics of North
America 77:993-1015

Kendall AP, Lin E 1991 Respiratory failure as a
presentation of achalasia of the oesophagus.
Anaesthesia 46: 1039—-40.

King DM, Strickland B 1979 An unusual cause of
thoracic inlet obstruction. British Journal of
Radiology 52:910-13.

McLean RDW, Stewart CJ, Whyte DGC 1976 Acute
thoracic inlet obstruction in achalasia of the
oesophagus. Thorax 31: 456-9.

Requena R, Hart AK, Kuhn JJ 1999 Acute upper
airway obstruction in achalasia. Otolaryngology—
Head & Neck Surgery 120: 105-8.

Travis KW, Saini VK, O’Sullivan PT 1981 Upper-
airway obstruction and achalasia of the oesophagus.
Anesthesiology 54: 87-8.

Westbrook JL 1992 Oesophageal achalasia causing
respiratory obstruction. Anaesthesia 47: 38—40.

Zikk D, RapoportY, Halperin D et al 1989 Acute
airway obstruction and achalasia of the esophagus.
Annals of Otology, Rhinology & Laryngology 98:
641-3.



Achondroplasia
A type of skeletal dysplasia inherited as

autosomal dominant, and associated with
mutations in the fibroblast growth factor
receptor-3 gene. Cartilage formation at the
epiphyses is defective. Bones dependent on
cartilage proliferation are thus shortened,
whereas periosteal and membraneous bones are
unaffected. Head and trunk size are normal, but
the extremities are undersized. Anaesthesia may
be required for suboccipital craniectomy,
laminectomy, ventriculoperitoneal shunts, limb
lengthening, midface advancement, and
Caesarean section. The incidence of sleep-related
respiratory disturbances resulting in hypoxaemia
1s high. Mortality is increased at all ages, and
infants are at particular risk of sudden death from
brainstem compression or sleep apnoea.

Preoperative abnormalities

1. Individuals are less than 1.4 m tall and of
normal intelligence. Hands and feet are short,
and the fingers are of equal length. The forehead
protrudes, the nose is flattened, the mandible and
tongue are large, but the maxilla is short.
Hypoplasia of the midface and abnormalities of
the skull base lead to obstructive sleep apnoea.
There is severe lumbar lordosis, a reduced
symphysis pubis to xiphoid distance, and often
thoracic kyphoscoliosis with reduced
anteroposterior diameter of the thorax.The
pelvis is small.

2. Spinal canal stenosis, craniocervical
junction abnormalities and hydrocephalus are
common; spinal cord compression may occur at
any level and result in neurological symptoms.
The foramen magnum is small at birth and
growth rate is impaired. Recent studies have
shown neurological deficits in children to be
more common than was previously thought, and
the risk of sudden death in the first year is high.
Chronic hydrocephalus and ventriculomegaly
may be caused by intracranial venous
hypertension secondary to jugular foramen
stenosis (Steinbok et al 1989). Surgical
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decompression of the jugular foramen may
relieve the hydrocephalus (Lundar et al 1990).

3. Sleep-related respiratory abnormalities,
from both peripheral and central causes, are
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prevalent in the child and young adult (Waters et
al 1993).

4. Restrictive lung disease can present at a
young age.

5. Although fertility is low, pregnancy does
occur. As a result of the skeletal problems, the
fetus remains high, in an intra-abdominal
position. This may result in severe respiratory
embarrassment in the later stages of pregnancy.
The baby is, however, of near normal size,
making Caesarean section mandatory.

Anaesthetic problems

1. The larynx is smaller than normal, and its
size is related to patient weight, rather than to
age (Mayhew et al 1986). Upper airway
obstruction has been reported, in association
with adenotonsillar hypertrophy and pharyngeal
hypoplasia. Mask ventilation may be difficult
because of the facial structure.

2. Intubation problems have occurred as a
result of premature fusion of the bones at the
base of the skull, and limited mobility of the
cervical vertebrae. However, in one series of 36
patients no intubation difficulty was experienced
(Mayhew et al 1986), and in another report of 15
patients, the single failed intubation was solved
by use of a laryngeal mask airway (Monedero et
al 1997).

3. Extreme hyperextension of the neck
during airway manoeuvres may result in
compression of the brainstem, if there is a small,
anteriorly placed foramen magnum.

4. Intravenous access may be difficult,
particularly in the infant, because of lax, folded
skin and excessive subcutaneous fat. During
resuscitation of a patient from multiple trauma,
peripheral venous and central venous
cannulation needed multiple attempts (Dvorak
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et al 1993). Eventually, an infraclavicular
approach to the subclavian vein was successful.

5. Technical problems using automatic blood
pressure monitoring may be encountered, since
it can be difficult to match the cuff size to a
short, fat arm. McArthur (1992) found that
excessive arterial pressures were recorded by
indirect methods, when compared with direct
arterial monitoring.

6. Sleep apnoea and hypoxaemia are
common. Abnormal respiratory function may be
central or peripheral in origin, and several
studies have demonstrated multiple aetiologies.
Three groups of abnormalities were identified in
17 infants with respiratory difficulties. They
were, in increasing order of seriousness: i) mid
face hypoplasia, producing ‘relative’
adenotonsillar hypertrophy, ii) jugular foramen
stenosis, which resulted in muscular upper
airway obstruction and progressive
hydrocephalus, and iii) hypoglossal foramen
stenosis, which again produced muscular upper
airway obstruction, with or without foramen
magnum compression. In group iii), the most
severely affected group, gastro-oesophageal
reflux was common (Tasker et al 1998). In
another study of 88 children, aged from 1 month
to 12.6 years, sleep-disordered breathing
occurred in almost 50%, and 20% were severely
affected (Mogayzel et al 1998). In infants with
foramen magnum stenosis, a significant risk of
sudden death from medullary compression
exists. This group of patients requires brainstem
decompression. However, hypotonia of the
upper airway muscles is common in the infant
and may contribute to airway obstruction during
sleep (Berkowitz et al 1990). Studies in older
children (mean age 4.7 years) showed that upper
airway obstruction was the most important sleep
disorder, and the pattern recorded was similar to
that seen in children with adenotonsillar
hypertrophy (Zucconi et al 1996). This was
confirmed by Waters et al (1995), who found
that, in children, measures designed to relieve
upper airway obstruction produced considerable
improvement in sleep pattern, and a reduction in
obstructive episodes.

In adults, studies of lung volumes have shown
that vital capacity is reduced out of proportion
to that expected had the limb sizes been normal,
but that the lungs and airways are functionally
normal (Stokes et al 1990).

7. Adenotonsillectomy. The complication
rate from this is higher than in the general
population (Sisk et al 1999).

8. Regional anaesthesia. Technical difficulties
may be experienced during regional anaesthesia
as a consequence of the skeletal defects (Nguyen
et al 1997). A narrow spinal canal, and reduced
width of the epidural space, increases the risk of
both accidental dural puncture and an extensive
epidural block. Identification of inadvertent
dural puncture may be more difficult because of
impairment of the free flow of CSE Engorged
epidural veins also increase the likelihood of
dural puncture, either by the needle or the
catheter. Since neurological problems can
develop spontaneously during the third and
fourth decades, regional blockade should be
approached with circumspect. Initial clinical
symptoms of thoracolumbar involvement are
lower limb motor weakness and low back pain,
with sensory and sphincter disturbances
occurring less frequently.

9. Neurosurgery. Twenty-four patients with
achondroplasia undergoing craniectomies were
reviewed (Mayhew et al 1986). Out of 16
patients whose surgery was performed in the
sitting position, nine had some degree of air
embolism, whereas only one operated on in the
prone position had such a problem.The air was
usually successfully aspirated, and no patient
died. Six other major complications occurred;
two patients had C1 level spinal cord infarctions,
two had brachial plexus palsies, and one was
extubated accidentally. The sixth patient, after
developing severe oedema of the tongue,
required tracheostomy. This was thought to be
due to extreme flexion of the neck producing
venous thrombosis (Mayhew et al 1985).

A 6-month-old baby in the prone position
had torrential haemorrhage, followed by air
embolism and cardiac arrest (Kelleher &



Mackersie 1995).Visual loss occurred after
prolonged spinal fusion surgery, in which a
hypotensive technique was used whilst the
patient was positioned head down (Roth et al
1997).

10. Anaesthesia for Caesarean section may
compound many of the problems identified
above. In the later stages of pregnancy the supine
position can be associated with severe aortocaval
compression and respiratory embarrassment.
Successful anaesthesia, using both general and
epidural techniques, has been described.
However, even if the technical difficulties of
regional anaesthesia are overcome, it should be
remembered that small doses of local anaesthetic
given epidurally can produce extensive, and
sometimes patchy, neural blockade. In one
patient, bupivacaine 0.5% 12ml produced a
block from C5 to S4 (Brimacombe & Caunt
1990), and in a second, 5 ml only was required
for Caesarean section (Wardall & Frame 1990).
Problems were not encountered in all patients
and Carstoniu et al (1992) emphasise that a
woman must not be denied epidural anaesthesia,
should the need for it arise.

11. Problems secondary to chronic
hydrocephalus were reported in a patient after a
head injury (Dvorak et al 1993). An unusually
large epidural haematoma was thought to have
been caused by displacement of CSF through an
open fourth ventricle. Postoperative IPPV may
have exacerbated the elevation of ICP.

Management

1. Since upper airway obstruction can be
improved by a number of manoeuvres
(adenotonsillectomy, nasal continuous positive
airway pressure (NCPAP) and weight loss), these
might be considered before embarking on major
surgery (Waters et al 1995). Overnight admission
for ENT procedures is mandatory, and some
patients may require longer observation.

2. Possible intubation difficulties should be
considered when the patient is assessed. A range
of tracheal tubes, of sizes smaller than normal,
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should be available (Sisk et al 1999). Mayhew et
al (1986) believe that size in children should be
based on age, according to the formula: tube size
(internal diameter in mm) = [age (years) +
16]/4. Extreme care should be taken to avoid
hyperextension of the neck, which could result
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in brainstem compression.

3. If venous access is required urgently, the
posterior approach to the internal jugular vein
has been recommended (Dvorak et al 1993).

4. Particular care is needed when positioning
the patient for surgery. Upper limbs should be
well supported, and extreme neck flexion
avoided.

5. During neurosurgical procedures
performed in the sitting position, great care
should be taken to avoid air embolus (Katz &
Mayhew 1985, Mayhew et al 1986). However,
no patient died in the series presented. In

addition, the prone position may be associated
with heavy blood loss, and does not guarantee
freedom from air embolism. Asystolic cardiac
arrest occurred in a baby after a combination of
torrential haemorrhage and air embolism during
foramen magnum decompression. However,
successful external cardiac massage was
performed in the prone position and the baby
survived without neurological deficit (Kelleher
& Mackersie 1995). Whatever position is chosen
for surgery, air embolism must be anticipated,
diagnosed, and treated early. Care should be
taken in positioning of the head to avoid
ischaemic optic neuropathy.

6. In late pregnancy, if breathing is
compromised, blood gases should be taken
before Caesarean section, to assess respiratory
function.

7. Despite technical difficulties, epidural
anaesthesia can be used for Caesarean section or
other surgery, although the doses of local
anaesthetic should be titrated carefully to avoid
extensive blockade (Brimacombe & Caunt 1990,
Wardall & Frame 1990, Carstoniu et al 1992,
Nguyen et al 1997, Morrow & Black 1998). Final
volumes of local anaesthetic required to produce
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surgical block have varied from 5ml to 18 ml, and
in one patient, fentanyl 37.5 L g was added at the
end. A microspinal catheter technique has been
reported for Caesarean section (Crawford &
Dutton 1992). A single shot spinal technique with
1.3 ml hyperbaric bupivacaine and 10 1L g fentanyl
produced a bilateral block to T3 for an emergency
Caesarean section (Ravenscroft et al 1998).

8. In labour, aortocaval compression must be
prevented.
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Acromegaly

A rare, chronic disease of insidious onset, which
usually presents in middle life. An increased
secretion of growth hormone (GH), associated
with high insulin-like growth factor



(somatomedin, IGF-1) levels, results in an
overgrowth of bone, connective tissue, and
viscera. It is most commonly caused by an
adenoma of the eosinophil cells of the pituitary.
Lifespan is considerably shortened, and deaths
are primarily from cerebrovascular, respiratory
and cardiovascular complications. Death from
respiratory causes is three times more common
than in the general population, probably
secondary to airway obstruction, less often in
association with CNS dysfunction (Murrant &
Gatland 1990).There is also a threefold increase
in deaths from neoplastic conditions, in
particular colonic and breast cancer.

The treatment of choice is now transsphenoidal
hypophysectomy, although radiotherapy,
dopamine agonists, and somatostatin analogues
may play a part. Despite successful surgery,
hormone secretion fails to return to normal in
about 50% of patients. If untreated, these
individuals are still at risk from complications, so
either radiotherapy or pharmacological therapy
must be given (Frohman 1996).

Drugs that suppress hormonal output include
bromocriptine and long acting somatostatin
analogues, such as octreotide. The aim should be
for symptomatic control, and a GH level of
<5mU T (Wass 1993). Patients most commonly
require surgery for the pituitary adenoma,
colonic or breast carcinoma, airway problems,
and gallstones.

Preoperative abnormalities

1. The head, tongue, jaw, hands and feet are
enlarged. Facial features are coarse, and the voice
husky.

2. Kyphoscoliosis, muscular weakness, nerve
entrapment syndromes, hypertension,
acromegalic heart disease (10%), goitre, diabetes
mellitus (10-20%), diabetes insipidus,
hypercalcaemia, and visual field defects may be
present.

3. There is evidence of a distinct acromegalic
cardiomyopathy which is independent of
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hypertensive heart disease (Lopez-Valasco et al
1997), and cardiac structure and function may
improve after octreotide treatment.
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4. Sleep apnoea can occur in up to 39% of
patients. In comparison with a group of
acromegalics without sleep apnoea, those with
sleep apnoea had higher GH and IGF-1 levels,
were older, and had greater neck circumference
(Rosenow et al 1996). It has been suggested that
OSA in acromegalics is different from other
forms. Isono et al (1999) have shown extreme
collapsibility of the pharynx, both at the tongue
base and the soft palate edges, when patients are
anaesthetised and paralysed. Sleep apnoea
syndrome may resolve with hypophysectomy,
but not always (Mickelson et al 1994).

5. Patients with active disease have large
lungs (Harrison 1978). However, upper airway
obstruction is common and may be secondary to

pharyngeal soft tissue hypertrophy, thickening of
the glottis and supraglottis, or reduced mobility
of the vocal cords. Bilateral laryngocoeles have
also been reported (Motta et al 1997).

6. There is an increased incidence of colonic
cancer (8%), skin tags, and colonic polyps (46%)
compared with the normal population (de
Herder et al 1997).

7. Muscle weakness may occur.

8. Enlargement of the sella turcica may be
evident on skull X-ray in 90% of cases.

9. Levels of GH are high and GH stimulates
the output of insulin-like growth factor from the
liver. Levels of both of these hormones may fail
to return to normal after apparently successful
treatment. Thus, the patient may be taking long-
term bromocriptine.

10. Somatostatin may cause gall stones.

Anaesthetic problems

1. There are reports of a variety of airway
problems, which can occur at any stage of the
perioperative period. Some complications are
more likely in patients who are known, before
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surgery, to have airway obstruction and sleep
apnoea. Extrathoracic airway obstruction occurs
in 30-50% of acromegalics (Murrant & Gatland
1990, Trotman-Dickenson et al 1991), it is
particularly common in men, and results in
nocturnal hypoxaemia. Fibreoptic endoscopy has
demonstrated that obstruction results from
airway collapse at the level of the soft palate,
rather than at the tongue base, and persistence of
airway problems after surgery is common
(Pelttari et al 1995).

At least six types of perioperative airway
problem have been described:

a) Difficulty in mask ventilation because of
inability to obtain an airtight fit with the
mask. This results from both skeletal and
soft tissue hypertrophy. Once the patient is
anaesthetised and paralysed, the pharynx
becomes more collapsible at both the
tongue base and the soft palate edges
(Isono et al 1999). In acromegalics, the
exceedingly rare combination of
impossible mask ventilation and
impossible intubation may occur.

b) Difhiculty in visualising the larynx with
conventional laryngoscopes—often
because of massive hypertrophy of the
pharyngeal mucosa. In a study of 15
patients, using a size 5 Macintosh blade,
five were classified as having a grade 3 or 4
view (Hakala et al 1998).

¢) Difficulty in passing the tracheal tube
because of mucosal thickening,
laryngocoeles, cricoarytenoid and
laryngeal chondrocalcification, glottic
stenosis, and fixation or paralysis of the
vocal cords. Resistance to passage of the
tube has also been encountered during
asleep fibreoptic intubation, when
preformed, standard-tipped tubes were
used (Hakala et al 1998).

d) Difficulties in fibreoptic intubation,
performed under general anaesthesia,
occurred in four out of 15 patients
(Hakala et al 1998). However, this is not
surprising, in view of the collapsibility of

the pharynx and upper airway, during
both sleep and anaesthesia.

e) Postintubation, or postoperative,
obstruction. After transsphenoidal
hypophysectomy, packing of the nose may
predispose to upper airway obstruction
and pulmonary oedema (Singelyn &
Scholtes 1988).

2. Increased daytime somnolence and sleep
apnoea are both common in active disease
(Rosenow et al 1996), but surgery does not
necessarily cure the problem. Obstructive sleep
apnoea, combined with CNS depressant effects
of drugs, may result in severe postoperative
hypoxia, hypercarbia or respiratory arrest
(Ovassapian et al 1981). Sudden deaths, which
sometimes occur on return to the ward, may be
explained by a combination of these factors, and
respiratory obstruction.

3. The presence of hypertension, ischaemic
heart disease, or cardiomyopathy will increase the
perioperative risks. In a controlled study of cardiac
arrhythmias, complex ventricular arrhythmias
were found in 48% of acromegalics, compared
with 12% in normal subjects (Kahaly et al 1992a).
Left ventricular muscle mass was increased
secondary to concentric ventricular hypertrophy
and was related to the duration of the disease,
rather than to its severity (Kahaly et al 1992b).

4. Acute pulmonary oedema has occurred
secondary to upper airway obstruction (Goldhill
et al 1982).

5. Impaired ulnar artery circulation was
found in five out of ten acromegalic patients
undergoing hypophysectomy (Campkin 1980),
however this problem has not been confirmed
by others. Losasso et al (1990) inserted 51 radial
artery cannulae in acromegalics without
performing Allen’s test, and no patient developed
ischaemic complications subsequently.

Management

1. Airway problems must be anticipated in
advance and a careful history should be directed



towards this. Cervical X-rays may indicate
overgrowth of pharyngeal tissue, glottic stenosis,
or chondrocalcinosis. Nasoendoscopy or indirect
laryngoscopy may be helpful. Airway
abnormalities in acromegaly may be classified
(Southwick & Katz 1979) as:

a) No involvement.

b) Hypertrophied nasal and pharyngeal
mucosa, but normal vocal cords.

¢) Glottic stenosis or vocal cord paresis.
d) Combination of both b) and ¢).

In the presence of either ¢) or d), and especially
if there is sleep apnoea, elective tracheostomy
should be considered (Murrant & Gatland 1990).
Otherwise, awake fibreoptic intubation is
probably the safest method of induction (Hakala
et al 1998). If possible, an armoured tube, or a
tube with a special tip, should be used. Fibreoptic
intubation has been claimed to obviate the need
for tracheostomy (Venus 1980, Ovassapian et al
1981, Messick et al 1982). However, one patient
in whom tracheostomy was avoided required
emergency reintubation on three occasions in the
postoperative period—twice for airway
obstruction and once for respiratory arrest
(Ovassapian et al 1981). Fibreoptic techniques
may have transformed the management of
difficult intubation as such, but in acromegalics
the airway problems are not restricted to the
intraoperative period, nor are they solely of a
technical nature. The use of an airway exchange
catheter has also been described, when a nasal
tube needed to be converted to an oral tube. The
larynx was visualised with a Negus bronchoscope,
the catheter was passed alongside the nasal tube
and, once ventilation was confirmed, a
flexometallic tube was railroaded over the top
(Hulme & Blues 1999).

2. Postoperatively, acromegalics should be
admitted to an area of high dependency, where
respiration and cardiac rhythm can be carefully
monitored. If nasal packing is required following
hypophysectomy, it has been suggested that 18-
gauge suction catheters, cut to sufficient length
to pass beyond the base of the tongue, be
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inserted into each nostril before packing
(Singelyn & Scholtes 1988). Postoperative CPAP,
given via two nasal airways and a double lumen
tube connector, avoided the use of tracheostomy
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in one patient (Young et al 1993).

3. Octreotide pretreatment for 3—4 months
prior to removal of pituitary adenoma has been
shown to be associated with remission of
symptoms and tumour shrinkage (Stevenaert &
Beckers 1996). Other benefits from long term
octreotide include improvement in sleep apnoea,
and in the structure and function of the heart
(Lombardi et al 1996, Buyse et al 1997).In a
controlled trial, it was found that 3—6 months’
treatment with octreotide limited the anaesthetic
risks associated with metabolic and cardiac
impairment, improved surgical outcome, and
reduced the duration of hospital stay after
operation (Colao et al 1997).

4. Care must still be taken in treated
acromegalics who have not had their GH levels
checked, or who are not receiving
bromocriptine. In these patients, sleep apnoea is
unlikely if the patient is <60 years of age and has
GH levels <2mU 1! (Rosenow et al 1996).

5. It has been suggested that surgery for
pituitary adenoma be confined to selected
centres in the UK (Clayton et al 1999).
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Addiction (see also Alcoholism,
Amphetamine abuse, Cocaine abuse, LSD abuse,

Opiate addiction, Solvent (volatile) abuse)

The incidence of drug addiction is increasing.
New drugs are being used and hence new
complications are being reported. Anaesthesia
may be required for addicts in either an acute or
a chronic state of intoxication (Larson et al
1997). Alternatively, the anaesthetist is
increasingly involved in resuscitation and
treatment of patients suftering toxic side effects
of drugs or drug cocktails. Hazards exist not only
for the patient, but also for staff in the hospital.
Accidental rupture of drug packages concealed



in body cavities may result in severe acute
absorption or intestinal obstruction. Problems
are encountered during pregnancy and labour
(Gerada & Farrell 1990, Birnbach 1998,
Birnbach & Stein 1998).

Terminology may vary geographically, but the
following are commonly used terms:

Speedballs—heroin laced with cocaine.

Ecstasy—3,4-methylenedioxy-
methamphetamine (MDMA).

Eve—3,4-methylenedioxyethamphetamine
(MDEA).

Ice or blue ice—crystalline
methamphetamine.

Individual drugs are dealt with separately in the
text, but the following comments are generally
applicable.

Anaesthetic problems

1. Difficulties in obtaining an accurate
history.

2. Problems associated with chronic abuse.

3. Problems of withdrawal syndrome during
a period of illness.

4. Difficulties with venepuncture.
5. Associated malnutrition and liver disease.

6. Problems of acute toxicity. The possibility
exists that the patient may inject a drug into
his/her infusion.

7. Increased risk of hepatitis B and HIV,
septicaemia, bacterial endocarditis and tetanus in
intravenous drug users.

8. Rhabdomyolysis, and occasionally acute
renal failure, may be associated with the
consumption of cocaine.

9. During pregnancy there is increased
maternal and fetal morbidity and mortality.

10. Problems of resuscitation from overdose
of drug or drug cocktails.
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11. Problems of mixing drugs and
contamination with other substances.
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12. Ecstasy (MDMA) and Eve (MDEA),
sometimes in combination with other
substances, have been associated with a
syndrome of convulsions, hyperthermia,
hyperkalaemia, rhabdomyolysis, and disseminated
intravascular coagulation.

General management

1. In general, drugs should not be withdrawn
in the perioperative period.

2. Patients should be treated as if they were
infected with hepatitis B virus or HIV.

3. An addiction centre may provide
information and advice.
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Addison’s disease (Adrenocortical

insufficiency, see also Section 2)

Chronic adrenocortical insufticiency results from
a variety of causes (Oelkers 1996). In the
commonest form (idiopathic), adrenal
autoantibodies are found, and other endocrine
deficiencies may be demonstrated. Tuberculosis,
secondary carcinoma, AIDS (Hilton et al 1988),
and amyloidosis are other causes. In patients with
adenocarcinoma, adrenal metastases are not
uncommon (Thde et al 1990), but clinically
apparent disease occurs only after a 90% loss of
adrenocortical tissue. In the majority of patients,
Addison’s disease will present in a chronic form,
and may be difficult to diagnose. However,
hyponatraemia and hyperkalaemia in the absence
of renal failure should immediately suggest the
diagnosis. Cardiovascular collapse from classical,
acute adrenocortical failure is only rarely seen.
However, since surgery and anaesthesia are both
potent stress factors that require an increased
steroid output, this deficiency may become
apparent under these circumstances. A small
number of patients develop adrenal insufficiency
during critical illness on the ITU, and this may
be masked by other causes of hypotension
(Duggan et al 1998). However, there is
controversy about what constitutes normal
adrenal function in the critically ill, the accepted
values for the ACTH stimulation tests, and the
doses of steroids to be used if hypofunction is
suspected or confirmed (Masterson & Mostafa
1998, McAllister 1998, Absalom & Scott 1999).

Acute adrenocortical insufficiency following
sudden withdrawal of long term steroid therapy is
a potential problem, but there is some dispute
about the duration of hypothalamic—pituitary—
adrenal axis (HPA) suppression. Recent studies
suggest that the problem has been overexaggerated
(Salem et al 1994, Levy 1996, Nicholson et al
1998). Current recommendations for treatment
are given at the end of the management section.

Preoperative abnormalities

1. Addison’s disease can present with weight
loss, weakness, infertility, emotional instability,

abdominal pain, diarthoea, hyperpigmentation of
skin and mucous membranes (particularly lips,
skin creases, elbows, and knees), and intractable
hiccups. It can present suddenly, or after a longer
period of vague ill health. Two fatal cases in
young people have been reported, which
illustrated both modes of presentation (Brosnan
& Gowing 1996). At postmortem, complete
destruction of the adrenals was found.

2. It may mimic anorexia nervosa or chronic
fatigue syndrome.

3. Inmild cases there may be a
normochromic, normocytic anaemia, leucocytosis,
eosinophilia, and a low normal plasma cortisol.

4. In severe cases, steroid hormones may be
undetectable in the blood. The characteristic
metabolic changes of hyponatraemia,
hyperkalaemia, hypoglycaemia, hypercalcaemia,
and an elevated urea will be present.
Hypotension, cardiovascular collapse, confusion,
Or even coma, may occur.

5. ECG may be of low voltage with
flattening of ST segments. Echocardiographic
changes have been found in untreated patients;
all had smaller ventricular dimensions than
controls, and four out of seven patients had signs
of mitral valve prolapse. These abnormalities
regressed 4—8 months after steroid treatment
(Fallo et al 1999).

6. In the cancer patient, symptoms of anorexia,
nausea, orthostatic hypotension, and confusion may
be attributed to the cancer itself, or too its
treatment. CT scan may show bilateral enlargement
of the adrenal glands (Kung et al 1990).

7. Although infertility is usual, patients can
present during pregnancy with apparent
hyperemesis gravidarum. A patient was admitted
at 8 weeks’ gestation with severe vomiting and
was found to have a plasma sodium level of
115 mmolI"! (Abu et al 1997).

Anaesthetic problems

1. A previously undiagnosed Addisonian
crisis may be a rare cause of cardiovascular



collapse in the perioperative period (Salam &
Davies 1974, Smith & Byrne 1981, Hertzberg &
Schulman 1985, Hardy et al 1992, Aono et al
1999), or pregnancy (Seaward et al 1989, Abu et
al 1997). Resuscitation may be required in the
accident and emergency department (Frederick
etal 1991).

In the majority of these cases, the diagnosis was
made only in retrospect, saline, glucose, and
steroids having formed part of the general
resuscitation of the collapsed patient. Subsequent
confirmation of this diagnosis in such patients is
potentially hazardous, since withdrawal of the
exogenous steroids to test adrenocortical
function may put the patient at risk. The author
knows of a case in which collapse first occurred
during anaesthesia for investigation of infertility.
Resuscitation with steroids and antibiotics was
successful but during the later investigation to
exclude Addison’s disease, steroids were
withdrawn, and sudden death followed.
Postmortem examination showed adrenal
tuberculosis. This danger can be minimised by
the administration of dexamethasone which
does not interfere with plasma cortisol
estimation (see below).

2. Problems can also occur in patients with
known Addison’s disease. A patient with chronic
insufticiency developed a crisis following cardiac
surgery despite adequate preoperative
replacement (Serrano et al 2000).

3. Drugs given during anaesthesia may
modify a patient’s response to stress. Etomidate
can adversely affect pituitary—adrenal function
(Owen & Spence 1984). Increased death rates
from infection were reported in patients having
intravenous etomidate for sedation in intensive
care. Prolonged infusions were shown to
produce reversible suppression of adrenocortical
response, as a result of mitochondrial enzyme
inhibition. One patient with alveolar proteinosis,
who had received two bolus doses of etomidate
within 18 h, developed cardiovascular instability
and was subsequently found to have low serum
cortisol levels (McGrady & Wright 1989).The
effect and clinical significance of a single dose of
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etomidate, or an infusion limited to the duration
of anaesthesia alone, is subject to debate (Owen
& Spence 1984, Yeoman et al 1984, Boidin
1986).

4. Respiratory muscle weakness, including
that of the diaphragm, may occur. This improves
on treatment of the condition (Mier et al 1988).

Management

1. If the diagnosis is suspected preoperatively,
and some adrenal reserve remains, the plasma
corticosteroids will tend to be in the low normal
range. A value of >600 nmol I"! excludes
Addison’s disease, but a low normal does not
prove it. Therefore, for confirmation, a
stimulation test will be required. If there is time,
ACTH levels should be done as well (ACTH
>200 pgml™, together with a plasma cortisol of
<275 nmoll™! under stress situations, should
establish the diagnosis).

Short tetracosactrin test

09.00 am: 10 ml heparinised blood for
plasma cortisol estimation. Tetracosactrin
250 L g given im or iv.

09.30 am: Blood taken for plasma cortisol
and aldosterone levels.

R esults:

Normal: Baseline >200 nmol I'. At 30 min
an increase of at least 300 nmol I™! above this.

Addison’s disease: Low baseline. At 30 min,
a less than 160 nmol I"! increase in
response to stimulation.

Normally, no steroids should be administered
for 3 days before this test. However, if steroids
have been given under emergency
circumstances, they should be changed to
dexamethasone 0.5 mg bd 24 h before the test
starts. Dexamethasone does not register in
plasma cortisol assays. An ACTH assay will
demonstrate an inappropriate high level
(200 pgml™) in primary adrenocortical
insufficiency.
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2. Treatment of an Addisonian crisis. This 5. Increases in replacement therapy may be
§ should precede confirmation of the diagnosis, required to cope with minor or major stress. For
@ since any delay may prove fatal. minor stress 50—100 mg hydrocortisone daily
3

3 . . . hould be ¢ d off after 5-10 days. Und
a a) Infuse 0.9% saline 1 litre rapidly, then suou'@ be taperec: oft atter ays. nder
@ conditions of major stress, 100—-300 mg cortisol
B more slowly. L . .
@ acetate iv daily, withdrawing over 2 weeks once

b) Hydrocortisone (hemisuccinate or sodium the stress factors have been removed.

hosphate) 100 mg iv i diately, th L .

phosphate) g v imuiediately, then 6. For non-Addisonian patients who are
6-hourly. . . .
receiving steroids, or have received them recently
c) Correct hypoglycaemia, if present. (Nicholson et al 1998):
3. Maintenance therapy for Addison’s disease. a) Receiving <10 mgday™': assume a normal
Normal production of cortisol is 1520 mg day™! HPA response, therefore give no
but hypoadrenal patients require twice this additional steroid cover.

t. Although repl t has traditionall . .
Aot ough replacement fas tracitionaty b) Receiving >10 mg day™': minor surgery give
been given twice daily, there is evidence that a ; . .

. . . . . 25 mg at induction; moderate surgery give
thrice daily regimen gives better plasma cortisol . .
: . . usual steroids preoperatively,
levels and improvement in well-being (Groves et . . .
hydrocortisone 25 mg at induction and
al 1988). o , .
100 mg day™! for 24 h; major surgery, give
Hydrocortisone 10 mg tds, or prednisolone usual preoperative steroids, hydrocortisone
2.5mg tds. 25mg at induction and 100 mgday™' for
. . 48-72h.
Fludrocortisone acetate 0.1-0.2 mg daily is
required for primary, but not for secondary c) Patients who have stopped taking steroids:
hypoadrenalism. >3 months, no perioperative steroids
necessary; <3 months, treat as if receiving
Equivalent dosages for a given gluco- steroids.
corticoid effect:
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AIDS (Acquired immunodeficiency syndrome)

A spectrum of disease thought to be caused by
infection with a human immunodeficiency
virus, HIV. It is one of a family of retroviruses,
and several types and subtypes are now known.
There 1s a long latent period after infection,
which may lead to a chronic condition of
lymphadenopathy, fever, weight loss, and
diarrhoea, or to a state of cellular immune
deficiency and the development of unusual
malignancies or opportunistic infections. It is
most common in the homosexual and drug-
taking communities, but is also found in
haemophiliac patients who received infected
blood products before antibody screening and
heat treatment of Factor VIII concentrates. Some
individuals may be carriers, but the full
significance of this state and its natural history is
not yet known.

The virus has been isolated from body fluids,
particularly blood, CSE, pleural, peritoneal,
semen, saliva, breast milk, tears, synovial and
vaginal fluid, but it would appear that a breach in
either skin or mucosa is necessary for infection
to occur. However, perforation of gloves is
common during surgical operations. Saliva or
airborne transmission when the mucosa is intact
has not yet been demonstrated, but neither has it
been disproved. HIV is probably less infectious
than hepatitis B, and present surveys indicate that
the risks to health workers are low unless
accidental inoculation has occurred.

However, the recent appearance of this
potentially fatal disease has meant that
epidemiological studies are, as yet, incomplete.
The most recent literature should be consulted.
In the period 1981-95, 49 healthcare workers
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had occupationally transmitted HIV virus, 86%
of which were from percutaneous exposure
(Layon et al 1997).The authors discuss the
problems of loss of livelihood, lack of disability
programmes, and the debate about routine
testing of patients and staff. Guidelines for
anaesthetists have been produced by the
Association of Anaesthetists (1988), but these
were written before the most recent
recommendations for post-exposure prophylaxis
(Department of Health 1997).

For the patient, the prognosis has greatly
improved in the last 5 years (Avidan et al 2000),
as a result of better understanding of the disease,
the ability to monitor immune response and
viral loads, more vigorous drug treatment using
triple therapy (Lipsky 1996), and information
from multicentre drug trials.

Preoperative abnormalities

1. The patient may either be HIV antibody
positive only, or show signs of the
immunodeficiency syndrome as well.

2. The neurological manifestations include
peripheral neuropathy, radiculopathy, cranial
nerve palsies, and dementia. Five AIDS patients,
one of whom died, had vasovagal episodes
associated with lung biopsy. Subsequent
investigation suggested a diagnosis of autonomic
dysfunction (Craddock et al 1987).

3. The commonest opportunistic infection is
Preumocystis carinii pneumonia, but candidal,
tuberculous, and viral pneumonias occur. Up to
85% of patients will develop pneumocystis
pneumonia (PCP) at some time, and acute
infections carry a mortality of 9-35% (Thomas
et al 1990).The treatment of choice is now co-
trimoxazole (trimethoprim and
sulfamethoxazole), and pentamidine is a second
line drug. Corticosteroids may prevent the early
deterioration of oxygenation in PCP and has
been recommended at a Pao, <9.3 kPa.
Addison’s disease has been reported as a
complication (Hilton et al 1988).

4. HIV-associated neoplasia (Schulz et al
1996).

5. Patients may present to the ENT surgeon
with a variety of unusual laryngeal infections or
neoplasms (Tami et al 1999).

6. Drug treatment (Lipsky 1996, Gazzard &
Moyle 1998).There are three classes of
antiretroviral agent: nucleoside reverse
transcriptase inhibitors (NRT1Is); protease
inhibitors (PIs) ; non-nucleoside reverse
transcriptase inhibitors (NNRTTs). Side effects of
treatment with antiviral agents may be severe
and include nausea and vomiting, hepatic
disease, peripheral neuropathy, pancreatitis, and
Stevens—Johnson syndrome. Zidovudine
(Retrovir, AZT) may cause megaloblastic
anaemia and neutropenia. It is theoretically
possible that interaction with nitrous oxide
could occur (Phillips & Spence 1987).
Neurological complications of the drugs may be
difficult to distinguish from those of the disease.

7. Increasing numbers of children are
becoming infected and the pattern of disease is
slightly different from that seen in adults
(Schwartz et al 1991). Lung disease is the
commonest cause of morbidity and mortality,
and infection with P carinii carries a worse
prognosis. Lymphoid interstitial pneumonitis can
develop with chronic lung disease. Cardiac
abnormalities occur in 90% (Lipschultz et al
1989). Most children have neurological
abnormalities, including autoimmune
neuropathy. General problems comprise
recurrent infections, anaemia, and
lymphadenopathy. Interventional procedures
may involve CVP insertion, gastrostomy, and
lung and liver biopsies.

Anaesthetic problems

These can be divided into problems for the
AIDS patient undergoing anaesthesia, admission
to the ITU, care during pregnancy, or for pain
control, and problems for healthcare workers
potentially exposed to infected body fluids.



1. The problems of anaesthesia in the
presence of lung disease.

2. A high proportion of patients with
advanced disease have ECG and
echocardiographic abnormalities, but information
about the individual risk of anaesthesia is limited.

3. The potential eftects of antiretroviral drugs
on the metabolism of drugs given during
anaesthesia must be considered. Protease
inhibitors inhibit cytochrome P-450, thus
decreasing the metabolism of a number of drugs,
including certain opiates and benzodiazepines
(Avidan et al 2000).

4. Immune function. Although anaesthesia is
known to suppress immune function, the
significance of this effect on the AIDS patient is
not yet clear (Hughes et al 1995).The patient’s
overall prognosis is related to the CD4 T-
lymphocyte count, and is poor in those in whom
the count is <50 mm™ (Shapiro et al 1994).

5. Autonomic neuropathy may cause
cardiovascular instability.

6. Central and peripheral nervous system
effects. In view of the relatively high incidence
of AIDS patients developing spinal cord lesions
or encephalitis, the advisability of spinal and
epidural anaesthesia has been questioned.
Polyneuropathy, myelopathy and muscle wasting
may be a contraindication to the use of
suxamethonium. The presence of AIDS
dementia can lead to problems with consent, and
these patients may be sensitive to the effects of
CNS-depressant drugs (Shapiro et al 1994).

7. Pregnancy is now common in patients
with HIV and AIDS but only 17% are thought
to be identified before delivery. Elective
Caesarean section decreases the risk of
transmission to the child (The International
Perinatal Group 1999). One patient presented at
28 weeks’ gestation with genital herpes and
AIDS-related dementia (Birnbach et al 1995).
The safety or otherwise of treating an HIV-
seropositive patient with an epidural blood
patch, should postdural puncture headache
occur, has caused debate.
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8. Patients may require I'TU admission. In a
survey of 127 patients admitted between 1993
and 1997, 70.7% were known HIV before
admission, and 27% were diagnosed for the first
time (Gill et al 1999).The majority were not
receiving combination antiretroviral therapy.
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Pneumonia with P, carinii was the commonest
reason (36.1%) for admission. ITU mortality was
33% and in-hospital mortality 56%. A previous
AIDS-defining illness, sepsis, and a CD4 cell
count of <100 cells ml™, were associated with a
poor prognosis.

9. An increasing number of children are
presenting with HIV infection (Schwartz et al
1991).The pattern of disease differs from that in
adults and they should not be segregated from
other children. Appropriate consent for
treatment may be difficult to obtain.

10. Pain is a common, underestimated, and
poorly treated, problem. A multicentre study of
315 AIDS patients, at different stages of their
disease, found that pain was present in 62%, but
that physicians were reluctant to prescribe potent
analgesics (Larue et al 1997). Penfold and Clark
(1992) discussed the wide variety of
manifestations of pain syndromes in AIDS and
classified them into the following groups: chest,
headache, oral cavity, peripheral nervous
syndrome, abdominal, musculoskeletal, and
anorectal.

11. The possibility of transmission of the
virus to healthcare workers, which is most likely
to occur as a result of needlestick injuries.
Surgical gloves constitute the most likely route
of infection. At the end of surgery, about 15% of
gloves tested were perforated (Johanet et al
1996). Double gloving reduced this to 5%.
Porosity of the latex increases with duration of
use. The incidence of seroconversion following
needle puncture from an HIV-positive patient is
calculated to be 0.5%. Eight healthcare workers
who had either received a needlestick injury, or
who had suffered from dermatitis (Weiss 1985),
and five surgeons in whom there was massive
exposure of skin or mucous membranes to blood
(Gazzard & Wastell 1990) were reported as being
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HIV positive. In a review of literature, the risk of
percutaneous injury during surgery was
calculated as 5—6%, and the risk of virus
transmission after percutaneous injury with an
infected needle was 0.3% (Flum & Wallack
1997). Studies have also suggested that the risk to
anaesthetists is not trivial (Editorial 1990, Greene
et al 1998). Buergler et al (1992) identified the
three factors that determined occupational risk
for HIV: the risk of needlestick injury per year,
the risk of seroconversion should injury occur,
and the prevalence of HIV in the particular
population served by the hospital. Their
occupational risk calculations for US
anaesthetists, based on existing figures, was
0.05% in a low prevalence area increasing to
4.5% in a high prevalence area. Calculations
from a multicentre study of anaesthesia
personnel suggested that in the USA there
would be 17 HIV infections from percutaneous
injuries in 30 years (Greene et al 1998).

12. Prophylaxis after accidental exposure. A
recent survey has shown that many anaesthetists
are ignorant of the procedures that should be
followed after needlestick injuries in high-risk
patients, potentially increasing the risk of
seroconversion (Diprose et al 2000).

13. The problems of handling and disposal of
contaminated material, and the sterilisation of
equipment.

Management

Again, this section is divided into management
of the AIDS patient undergoing surgery, [TU
treatment, peripartum care and therapy for pain
syndromes, and protection of healthcare worker
against accidental infection from a patient.

1. Full assessment of the patient for organ
involvement by the disease itself, or from
complications of treatment. Pulmonary, central
and peripheral nervous systems, and hepatic
involvement are the most important.

2. In patients receiving protease inhibitors,
care should be taken with doses of analgesics and

sedatives whose metabolism is known to be
impaired by these drugs (Avidan 2000).

3. Postoperative complications. A study of
343 AIDS patients matched with 26 control
patients found that the presence of HIV did not
increase the risk of postoperative complications
in the first 30 days (Ayers et al 1993). However, a
prospective study of 48 males (HIV-seropositive
or AIDS) undergoing haemorrhoidectomy,
showed considerably delayed wound healing
compared with controls (Morandi et al 1999).

4. Since the previously poor prognosis of
AIDS has improved, patients are more likely to
be considered for ITU care than they were in
the past. A study of 127 patients admitted to [ITU
on 133 occasions between 1993 and 1997
showed an overall ITU mortality of 33% and an
in-hospital mortality of 56%. Survival was
highest in the respiratory HIV-related disease or
an illness that was HIV unrelated (Gill et al
1999). During this study, few were receiving
combination antiretroviral therapy, so the
changing pattern of disease and mortality is
difficult to predict.

5. In pregnancy, elective Caesarean section
should be undertaken to protect the child (Riley
et al 1999). It may also protect it from genital
herpes (Birnbach et al 1995). Before
administering regional anaesthesia, a
neurological assessment should be performed.
Local anaesthetic techniques might be
contraindicated if parapareses are already present.
However, in a study of HIV-positive patients,
there were no neurological or infectious
complications related to the administration of
regional anaesthesia (Hughes et al 1995).
Subsequent retrospective studies have shown no
differences in complication rates between
parturients given regional or general anaesthetic
techniques (Gershon & Manning-Williams
1997).

6. A follow-up of six patients 6—24 months
after having been given autologous epidural
blood patch following dural puncture headache
did not show any CNS morbidity which could
be attributed to the procedure (Tom et al 1992).



7. Management of pain syndromes. It has
been suggested that pain syndromes could be
managed better, in a similar way to cancer pain,
using a multidisciplinary team (Penfold & Clark
1992, Wood et al 1997). A wide variety of drugs
are available, including non-narcotics, narcotics,
and adjuvant drugs such as antidepressants,
carbamazepine, local anaesthetics, and steroids.

8. To reduce risks to laboratory personnel,
only urgent laboratory investigations likely to
influence management should be contemplated.
Sterilisation of any instrument used for the
analysis of contaminated blood is mandatory.

9. Laparoscopic techniques minimise the
dangers for all theatre staff (Diettrich & Kaplan
1991). However, trauma and emergency surgery
can be performed safely, provided full
precautions are taken (Carrillo et al 1995).

10. For hospital staft, the same precautions
should be taken as for hepatitis B. Gown, gloves,
and mask and eye protection should be worn
during anaesthesia. Blood spillage should be
avoided. Disposal of needles in a tough disposal
bin, without resheathing, is crucial. They should
not be passed from one person to another. Care
should be taken not to spread blood, sputum, or
saliva, during tracheal intubation and extubation.
In the UK, the wearing of gloves at least is being
recommended for all anaesthetics (Association of
Anaesthetists 1988), but in a survey of
anaesthetists undertaken in the UK in 1991, less
than 16% routinely wore gloves (O’Donnell &
Asbury 1992a,b). The use of double gloves, with
or without reinforcement of the distal phalanges
by application of adhesive tape directly to the
gloves, has been suggested (Paglia & Sommer
1991). Double gloving may reduce the
occupational risk of HIV by an average of 80%
(Buergler et al 1992, Johanet et al 1996).
Needlestick injuries should be taken seriously
and reported (Greene et al 1998).

11. Equipment should be disposable or
sterilisable. The virus is destroyed by both heat
and chemicals. Reusable equipment should be
scrubbed with detergent solution and
decontaminated by soaking in glutaraldehyde or
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sodium hypochlorite solution. Nursing staff’
should wear goggles during cleaning of
equipment. Steam or gas sterilisation is also
reported to be effective.

a) Ventilators. Although HIV infection is not
airborne, the use of disposable circuitry
and bacterial filters is advisable.

b) Blood gas machines. The introducer port
should be syringed through with 1%
sodium hypochlorite and left for 5 min.
This is followed by two wash cycles and
recalibration.

c) Surfaces. Should be cleaned with sodium
hypochlorite.

12. Response to occupational exposure by
health workers. Following a needlestick injury,
active bleeding should be promoted, and the
wound washed in soap and running water. In the
case of exposure to blood from a patient with
HIV, or known to be high risk, prophylaxis
should be given as soon as possible, preferably
within 1 h.The recommended regimen at
present is zidovudine 250 mg bd, lamivudine
150 mg bd, and indinavar 800 mg tds, for a
period of 4 weeks (Department of Health 1997).
This should be organised through the
occupational health department, since
counselling and follow-up will be necessary.
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Air embolism (sce Section 2)

Alcoholism

Alcoholism has been defined as excessive
drinking that results in impairment of the
subject’s health and social activities. Alcohol has a
wide range of effects on many organs and
increases the risk of cancer. More patients
present to surgical departments (particularly
ENT) than to any other department in the
hospital, and about 50% of patients who are
injured sustain their injury whilst under the
influence of alcohol (Spies & Rommelspacher
1999). If surgical treatment is required, three
main problems must be considered:

1. The effects of the numerous metabolic
and endocrine changes that occur in
longstanding alcoholics.

2. Whether or not there is also acute alcohol
toxicity.

3. The problems of alcohol withdrawal,
which can occur at any time between 8h and 5
days after abstention.
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The pathophysiology of withdrawal is complex, but
it involves imbalance in cerebral neurotransmitter
systems (eg glutamate, GABA, dopamine, serotonin,
and opioid). Alterations in the regulation of GABA
and NDMA (N-methyl-D-aspartate) systems and
the cAMP pathway during abuse may be the basis of
physiological dependence and the state of withdrawal
(Hall & Zador 1997).There may also be disturbances
in the hypothalamic—pituitary—adrenal (HPA) axis.
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In known alcohol abusers, treatment should be
given to prevent withdrawal syndrome. It is even
better to persuade them to undergo a 1-month
period of abstinence before elective surgery,
which significantly reduces postoperative
complications (Tonnesen et al 1992). More
often, however, the alcohol dependence is
neither diagnosed, nor admitted, and unexpected
withdrawal occurs in the perioperative period.

Th?re are several excellent reviews on the .
perioperative management of alcoholic patients

and alcohol withdrawal syndromes (Spies et al
1995, Spies & Rommelspacher 1999, Tonnesen

& Kehlet 1999).

Preoperative abnormalities

1. The patient may be truthful about his/her
alcohol intake, but rarely about his/her
dependence on it. There are formal assessments
of alcohol dependence (CAGE), and a
withdrawal assessment scale (Spies &
Rommelspacher 1999).

2. Laboratory markers. High levels of
gamma-glutamyltransferase, MCV and
carbohydate-deficient transferrin suggest a
problem.The MCV exceeds 93 in 85% of
heavy drinkers. Bone marrow depression can
occur, and, if liver function is impaired, there
may be coagulation defects.

3. Biochemical. Blood alcohol levels:
80 mg dlI"'—legal limit for driving.
200 mg dI"'—severe intoxication.
>400 mg dlI-'—stupor.
>500 mg dlI"'—frequently fatal.
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Electrolyte disturbances, particularly
hypokalaemia, may exacerbate delirium tremens.

4. Liver function. Gamma-
glutamyltransferase and the aminotransaminases
may be abnormal and the albumin low. Plasma
cholinesterase activity is normal, unless hepatic
damage is severe. There may be impaired glucose
tolerance after alcohol, followed by
hypoglycaemia occurring between 6 and 24 h
after acute ingestion. Induction of microsomal
alcohol oxidising systems occurs, which affects a
variety of other drugs. These systems can
metabolise certain substances into highly toxic
metabolites.

5. Cardiac disease. A dilated cardiomyopathy
may occur, and can be associated with dyspnoea,
heart failure, conduction defects, bifid T waves,
digitalis-like ST segments, and arrhythmias.

6. Central nervous system effects. Wernicke’s
encephalopathy (Reuler et al 1985) includes
ocular abnormalities (horizontal nystagmus,
lateral rectus paralysis), ataxia and a global
confusional state. Korsakoff’s psychosis
(retrograde and anterograde amnesia,
confabulation) and epileptic fits can also occur.

7. A peripheral neuropathy may be produced
by the combined effects of alcohol and
malnutrition.

8. Increased carcinogenesis.

9. Alcohol affects the individual’s immune
response and leucocyte function, and should be
considered to be an immunosuppressive drug
(McGregor 1986). In acute alcoholism, there is
interference with primary responses to a new
antigen and poor control of bacterial infection.

Anaesthetic problems

1. Acute alcohol toxicity, electrolyte
imbalance, and hypoglycaemia.

2. Coagulation abnormalities.

3. The possible presence of a full stomach
and delayed gastric emptying.

4. Acute withdrawal syndrome. This occurs
6—24 h after the last drink, and effects have been
divided into autonomic, neuronal excitation, and
delirium tremens (Hall & Zador 1997). Increased
epinephrine (adrenaline) and norepinephrine
(noradrenaline) concentrations are found when
long term drinking is stopped suddenly. Clinical
features include tremors, sweating, nausea and
vomiting, agitation, and cognitive disorders.
These are followed by delirium tremens,
hallucinations, confusion, and intense autonomic
hyperactivity. Grand mal seizures can occur at
12-24h.

5. Impaired liver metabolism and cirrhosis.

6. Decreased adrenocortical response to
stress.

7. Malnutrition and vitamin deficiencies.

8. H, blockers inhibit gastric alcohol
dehydrogenase, thus increasing blood alcohol
levels (Lieber 1995).

9. Dilated cardiomyopathy and arrhythmias.
Heavy drinking increases the risk of cardiac
arrhythmias, particularly idiopathic atrial
fibrillation, whether or not heart disease is
present (Koskinen & Kupari 1992).

10. The presence of, or bleeding from,
oesophageal varices (Cello et al 1986).

11. Peripheral or autonomic neuropathy.

12. There is an increased postoperative
complication rate (Tonnesen et al 1992). After
hysterectomy, the morbidity was increased, and
the length of stay in hospital was doubled, when
heavy drinkers were compared with moderate
and light drinkers. Complications included
wound infection, cystitis, pneumonia, and
vaginal abscess (Fielding et al 1992). Other
studies showed an increased risk of wound
infections, cardiovascular complications, and
bleeding disorders (Tonnesen & Kehlet 1999).
These accord with similar studies on men
undergoing colonic and prostatic surgery and
may result from interference with the immune
system. Individuals with trauma and evidence of
chronic abuse had a two-fold incidence of



complications, in particular pneumonia and
other infections (Jurkovich et al 1993). There is
also an increase in length of stay on the ITU in
men having upper gastrointestinal surgery (Spies
et al 1996).

Management

1. Ifacute alcohol toxicity is present, surgery
should be delayed if possible. Alcohol levels
above 250 mgdI™! increase surgical morbidity.
Correction of dehydration should be tempered
by the knowledge that diuresis occurs mainly
while the blood alcohol level is rising. Beware of
fluid overload. Hypokalaemia can precipitate
delirium tremens. Hypoglycaemia may occur 6
to 24 h after intake. If iv glucose is required,
thiamine should be given concurrently. Alcohol-
related cardiac arrhythmias usually stop
spontaneously within 24-48 h.

2. In the case of elective surgery, attempts
should be made to persuade the patient of the
benefits of a period of alcohol withdrawal.
Tonnesen et al (1999), in a randomised trial of
42 alcoholics undergoing elective colorectal
surgery, found that withdrawal from alcohol for
1 month reduced the postoperative morbidity. In
addition to this, there was objective evidence of
improved cardiac and immune responses.

3. Withdrawal assessment and prophylaxis. In
known alcoholics, the following have been used
for prevention or treatment of acute withdrawal
syndrome on a standard surgical ward (Spies &
Rommelspacher 1999):

a) Diazepam 2.5-10 mg 6 hrly, or

chlormethiazole capsules (192 mg) or
syrup (250 mg in 5ml), 0.25-1 g 6 hrly
(but causes bronchial hypersecretion), or

ethanol 0.5-1gkg'd™, or 0.5 gkg™"'d ™" iv.

b) For autonomic signs, use clonidine or beta
blockers.

¢) For hallucinations use haloperidol.

4. An iv preparation of vitamins B and C,
such as Pabrinex high potency, is given 8 hrly by
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infusion. Prevention of hypoglycaemia has been
stressed, and the use of thiamine 100 mg iv first,
to prevent Wernicke’s encephalopathy, has been
suggested (Mayes 1989).

5. Coagulation abnormalities, if present,
should be treated with vitamin K, fresh frozen
plasma, or platelets.

6. Cardiomyopathy (see Cardiomyopathies;
dilated). Thiopentone is avoided if a
cardiomyopathy is present or there is
hypoalbuminaemia. Atracurium is the
neuromuscular blocker of choice if liver function
is impaired. Postoperative jaundice frequently
occurs several days after surgery, irrespective of
the anaesthetic agent used, and results from
defective processing of old red blood cells by an
impaired liver. The use of halothane is therefore
best avoided. Isoflurane or sevoflurane undergo
less liver metabolism. Short-acting opiates, such
as remifentanil, are beneficial for intraoperative
maintenance.

7. Longer-acting analgesics should be used
with caution, and only to treat pain. Dependence
can occur readily.

8. Intravenous treatment for withdrawal, only
on ITU. Start with a benzodiazepine, and later
add either haloperidol or clonidine.

a) Clormethiazole edisylate 0.8% soln,
320-800 mg (40—-100 ml) over 5—10 min,
then the rate is maintained at
0.5—1 ml min™'. Note: Chlormethiazole is
dangerous in severe liver disease, or when
a patient is acutely intoxicated with
alcohol. Severe respiratory depression can
result from the combination (McInnes
1987).

b) Delirium tremens can be treated with
midazolam 2.5 mg, using additional
increments up to a maximum of 10 mg.
Diazepam is used in increments up to a
total dose of 20 mg.

¢) Clonidine bolus dose 0.15-0.3 mg,
followed by an infusion of’

0.88ugkg'h.
d) Haloperidol 10-20 mg.
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9. An existing peripheral neuropathy is a
contraindication to regional anaesthesia.

10. In the presence of cirrhosis,
gastrointestinal bleeding may precipitate hepatic
failure. Nasogastric tubes should be inserted
cautiously, in case oesophageal varices are present.
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Aldosteronism, primary (see Conn’

syndrome)

Alkaptonuria

An autosomal recessive disease, in which there is
reduced activity of homogentisic acid oxidase, so
that homogentisic acid cannot be metabolised.
Ochronosis (the presence of brown/black
pigment), which 1s caused by abnormal
accumulation of oxidised homogentisic acid,
occurs in skin, connective tissue, and cartilage,
including the cardiac valves.

Preoperative abnormalities

1. The urine becomes dark, from
homogentisic aciduria, after exposure to air or
alkali. There is bluish discoloration of nails,
auricles and axillae, and brown pigmentation of
the sclerae.

2. Musculoskeletal. Ochronosis of connective
tissue and cartilage results in a degenerative
arthritis.

3. Cardiovascular disease. Aortic stenosis and
coronary artery disease have been reported
(Vavuranakis et al 1998).

4. Genitourinary complications.

5. Diagnosis is made after detection of
increased levels of homogentisic acid in the
urine and plasma (normally not detected).

6. Treatment is with dietary restriction of
protein and ascorbic acid.



Anaesthetic problems

1. A degenerative arthritis develops, and
bone is more prone to fracture; disc prolapse
(Reddy & Prasas 1998), and compression of
spinal cord secondary to atlanto-axial
arthropathy (Kusakabe et al 1995), can occur.

2. Failed epidural anaesthesia has been
reported (Itoh et al 1993).

Management
1. Assessment of cardiac disease.

2. Look for evidence of cervical myelopathy.
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Alveolar proteinosis

A lung condition in which protein,
phospholipid, cholesterol and free fatty acids
accumulate within the alveolar spaces. It may be
secondary to a failure of surfactant to be
reprocessed by type II alveolar cells, or defective
clearance of material by alveolar macrophages
(Gaine & O’Marcaigh 1997). Clinically, it is
difficult to distinguish from interstitial lung
disease, therefore alveolar proteinosis must be
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diagnosed on lung biopsy or bronchoalveolar
lavage (BAL). In severely affected patients, the
only successful treatment is whole-lung lavage
with saline, to wash out the intra-alveolar
phospholipids; this results in symptomatic and
functional improvement in about 80% of
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patients. However, the course is rather variable,
and in a series of 24 patients, whole-lung lavage
was only needed once in 13 patients (Goldstein
et al 1998).The diagnosis is often made late, and
if it is delayed until hypoxia ensues, the prognosis
is poor. Infection may supervene and the
situation is worsened by inappropriate treatment
with corticosteroids.

Occasionally, lung transplantation has been
performed, but recurrence of the disease can
occur in the transplanted lung, and an
underlying immune defect has been postulated
(Gaine & O’Marcaigh 1997).

Preoperative abnormalities

1. Symptoms are nonspecific, and include a
dry cough and breathlessness at rest, which is
worse on exercise, haemoptysis, chest pain, fever,
fatigue, and weight loss (Wang et al 1997).
Wheezing is usually absent, but there are fine
inspiratory crepitations. Finger clubbing may be
present.

2. Patients are predominantly male, mostly
aged 20-50. Although it is generally an adult
disease, children may be affected (Mahut et al
1996).

3. Chest X-ray shows an ill-defined nodular
pattern, worse in the bases and the perihilar
regions of the lung field. It has a similar
appearance to pulmonary oedema.

4. Lung function tests indicate a restrictive
ventilatory defect. In a series of ten patients,
before bronchial lavage, the VC varied between
33% and 86% predicted, total lung capacity
35-89% predicted and transfer factor 16—74%
predicted (du Bois et al 1983). Arterial blood
gases often showed hypoxia (in one patient as
low as 3.7 kPa), and sometimes hypocapnoea.
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5. Most often affects smokers or exsmokers.

6. Opportunistic infections, such as
nocardiosis, may be superimposed (Pascual et al
1989).

7. The diagnosis may be delayed because the
condition is mistaken for interstitial lung disease
or sarcoidosis.

8. Definitive diagnosis is made on electron
microscopy of sputum, bronchial washings, or
transbronchial lung biopsy (Goldstein et al
1998).

Anaesthetic problems

1. Hypoxaemia. Anaesthesia is required for
BAL, during which significant reductions in
arterial oxygen saturation may be a problem
(Bradfield & Maynard 1989). Gas exchange and
haemodynamic parameters have been studied
(Cohen & Eisenkraft 1990, Aguinaga et al 1991).
When the lung is filled with saline, improvement
in Pao, occurs. When the lung is emptied, the
Pao, decreases, but increases in cardiac output
result in the oxygen delivery being unchanged.

2. Cardiovascular changes. Since there are
increases in intrathoracic pressure and large
fluctuations in cardiac output, the bronchial
lavage may be stressful to a patient whose
myocardium is compromised. Transoesophageal
echocardiography (TOE) during BAL, under
propofol and alfentanil infusions, showed a
reduction in left ventricular filling when the
lung was fluid filled, and this was accompanied
by hypotension (Swenson et al 1995). McMahon
et al (1998) also used TOE, in order to assess the
degree of right ventricular afterload, to decide
when to terminate the filling phase of the cycle,
and whether or not to proceed to lavage of the
other lung during the same anaesthetic.

3. The procedure is lengthy (up to 2h), and
hypoxaemia is sometimes severe.

4. Some of the technical problems that may
occur have been described by Busque (1977).
These include malposition of the double lumen

tube, underinflation of the cuff resulting in
overspill of fluid into the inflated lung, and
overinflation of the cuff such that it is difficult to
drain the fluid.

5. One patient with alveolar proteinosis who
had received two bolus doses of etomidate
within 18 h developed cardiovascular instability
and was subsequently found to have low serum
cortisol levels (McGrady & Wright 1989).

Management

1. BAL is now the treatment of choice and
usually results in considerable improvement in
oxygenation (Selecky et al 1977, Du Bois et al
1983). About 60% of patients have a good
response within two lung washouts (Shah et al
2000). In a third of the patients in one series,
alveolar proteinosis did not recur during a
follow-up period of 8.8 years (Prakash et al
1987). BAL is performed after isolation of one
lung with a double lumen tube. This side is filled
with isotonic saline at 37°C until a volume equal
to the FRC has been introduced. The lung is
then washed with 0.5—11 at a time, until
washings are clear, or until 401 has been used.
Vigorous manual or mechanical chest percussion
during lavage increases the efficiency of the
technique (McKenzie et al 1989). Bronchial
suction and manual ventilation are performed,
and finally a standard tracheal tube is inserted
and IPPV is instituted for 2—4 h. Lavage may
need to be repeated at 2—3-day intervals. A
technique in children, using a bronchoscopically
positioned bronchial tube, whilst maintaining
ventilation of the opposite lung via a modified
nasal airway, has been described (McKenzie et al
1989).The addition of trypsin to the BAL fluid
resulted in clinical improvement in two patients
(Nagasaka et al 1996).

2. General anaesthesia using
propofol/alfentanil (Swenson et al 1995) and
propofol/fentanyl (McMahon et al 1998) have
been described.

3. Monitor oxygenation with pulse oximeter
or arterial blood gases.



4. Cardiopulmonary bypass has been used
occasionally, when severe hypoxia exists
(Lippman et al 1977, Freedman et al 1981).
Venovenous ECMO has supported oxygenation
in severe cases (Sivitanidis et al 1999).

5. Successful pregnancy has been reported
following spontaneous remission (Canto et al

1995).
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Amniotic fluid embolism

(see Section 2)

Amphetamine abuse

Amphetamines are sympathomimetic amines,
which, in the initial stages of intoxication, elevate
the mood and increase alertness, thus reducing
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the need for sleep. They act both directly and
indirectly on the sympathetic nervous system, via
the peripheral nerve endings. Catecholamines
are released within the CNS, and catecholamine
re-uptake by adrenoceptor nerve endings is
prevented. Tolerance readily occurs. A number of
synthetic amines, which share structural
similarities to methamphetamine, are used for
their ability to produce euphoria and sociability.
These include methylenedioxy-
methamphetamine (MDMA, ‘Ecstasy’, ‘E’,
‘XTC’,‘Adam’) and 3,4-methylenedioxy-
ethamphetamine (MDEA, ‘Eve’), Ice’ or ‘Blue
ice’ (crystalline methamphetamine). The use of
these has been associated with deaths (Dowling
et al 1987), and with a syndrome of convulsions,
hyperthermia, hyperkalaemia and
rhabdomyolysis, resembling MH, but unrelated
to it (Brown & Osterloh 1987, Singarajah &
Lavies 1992, Tehan et al 1993). There is evidence
that serotoninergic mechanisms cause an
increased heat production that is exacerbated by
high ambient temperatures; this may account for
the occurrence of the syndrome at ‘rave’ parties,
where it is used as a ‘dance drug’ (Henry 1992).
Amphetamine abusers often misuse other drugs,
and street preparations frequently contain
contaminants.

Maternal amphetamine use in pregnancy is
associated with a high risk of prematurity and
low birth weight (Furara et al 1999). Symptoms
may be mistaken for preeclampsia, and fetal
distress may be precipitated (Birnbach 1998).

The anaesthetist may be involved in anaesthesia
for the acute or chronic abuser, for patients
acutely intoxicated who injure themselves, or for
resuscitation and intensive care of patients who
present with convulsions, hyperthermia and
rhabdomyolysis following synthetic amine abuse.

Preoperative abnormalities

1. The patient may be suftering from acute
toxicity. Initially, signs of irritability, with tremor,
dilated pupils and sweating may be displayed.
Increasing doses cause tachycardia, fever, mild

hypertension and systemic vasoconstriction, with
agitation and confusion. Delirium, increasing
blood pressure, hyperthermia and the onset of
arrhythmias, precede convulsions, coma and
death.

2. Recreational use. There have been several
reports of reactions to MDMA, in which
rhabdomyolysis and hyperkalaemia are associated
with convulsions and hyperthermia, producing a
syndrome that resembles MH (Singarajah &
Lavies 1992). Similar complications occur with
MDEA (Tehan et al 1993). Coagulopathy
(Chadwick et al 1991) and renal failure have also
been reported (Fahal et al 1992).

3. Acute pulmonary oedema occurred 2h
following amphetamine ingestion, but the
patient removed her tracheal tube 2 h later
(Maury et al 1999).

4. In chronic abuse there may be significant
tolerance.

5. The long term effects of MDMA are not
yet fully known but may include psychiatric
disturbances and hepatic damage.

6. In pregnancy, there is an increased risk of
fetal distress and requirement for Caesarean
section (Birnbach & Stein 1998).

Anaesthetic problems

1. Chronic amphetamine abusers or those
who have acute toxicity may require anaesthesia.
Intracranial hypertension was reported in a
young girl who required elevation of a skull
fracture (Michel & Adams 1979). Individuals
who smuggle drugs by ‘body-packing’ may need
urgent surgical intervention because of the risk
of fatal toxicity (Watson et al 1991).

2. Studies on dogs have shown that MAC
values for halothane were altered by both acute
and chronic amphetamine intake. Acute
intoxication resulted in an increased MAC for
halothane (Johnston et al 1972), and duration of
anaesthesia and time to ambulation was reduced.
By contrast, chronic abuse for 7 days decreased



the MAC for halothane and dogs subjected to
chronic abuse had a poor response to indirectly
acting sympathetic agents.

3. Hazards during pregnancy, particularly
during Caesarean section in chronic
amphetamine abusers. In one patient, a
longstanding heroin and amphetamine abuser,
epidural anaesthesia was established with
lidocaine 2% 10 ml (Samuels et al 1979). After
transfer to the operating theatre, two successive
doses of 12ml and 6 ml of chloroprocaine 3%
did not extend the block, and it was assumed
that the catheter had become displaced. General
anaesthesia was induced with thiopentone
200 mg and suxamethonium. Cardiac arrest
occurred soon after surgery began. Resuscitation
with epinephrine (adrenaline), bicarbonate, and
isoprenaline proved successful. On recovery, the
patient admitted to taking amphetamines just
prior to admission. The authors postulated that
chronic users of amphetamines do not respond
to stress and may develop a type of autonomic
dysfunction. Another patient, also a chronic
amphetamine abuser, developed hypotension,
tachycardia and vasoconstriction intraoperatively,
for which 500 ml colloid and 1300 ml crystalloid
was given (Smith & Gutsche 1980). After
extubation, pulmonary oedema developed, and
IPPV, with PEEP, was required for 8 h. Her rapid
recovery was felt to be consistent with the
diagnosis of hydrostatic pulmonary oedema,
rather than gastric inhalation or septicaemia. A
third patient, who had taken amphetamine in
late pregnancy, presented with convulsions,
agitation, hypertension and proteinuria which
was misdiagnosed as eclampsia, for which a
Caesarean section was performed (Elliott &
Rees 1990).

4. An extensive consumptive coagulopathy
has been reported in a 24-week-pregnant patient
with abdominal pain who took iv amphetamine
3.5 h before admission (Hahn 1995).

5. Arrhythmias may occur, particularly in the
presence of agents which sensitise the heart to
the effects of catecholamines. The response to
pressor agents is unpredictable (Birnbach 1998).
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6. There may be delayed recovery from
anaesthesia.

7. Overdoses of ecstasy produce
hyperthermia, coagulopathy, rhabdomyolysis,
rigidity, dilated pupils, cardiac arrest convulsions,
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coma, liver failure, and pulmonary oedema.
Progressive muscle damage has been reported
with maximum CK levels of 122341 U I},
which, unusually, did not occur until the 10th
day (Murphy et al 1997).

8. Low-dose MDMA induces plasma
arginine vasopressin secretion, with a maximal
pharmacological effect at 1-2h following
ingestion (Henry et al 1998).

Management

1. A careful history should be taken in an

attempt to establish the presence of acute or
chronic abuse. Denial or concealment is
common (Michel & Adams 1979, Samuels et al
1979). Urinary estimations of amphetamines and
their metabolites can be performed, but this
facility is not usually available in the acute
situation; in addition, samples may not be taken
early enough because the diagnosis has not been
considered.

2. ECG, core temperature and blood pressure
should be monitored from the induction of
anaesthesia. Benzodiazepines are reported as
being suitable for the chronic abuser (Caldwell
1990).

3. Acute intoxication. Rehydration and
mannitol may be required when toxicity is
present, particularly in those who are pyrexial. In
cases of acute intoxication, chlorpromazine has
been recommended. The use of dantrolene
sodium in the treatment of rhabdomyolysis and
hyperthermia has been reported (Singarajah &
Lavies 1992, Tehan et al 1993), but there are no
definite scientific data to support its use.
However, Hall (1997) believes that for the
patient in extremis, there is some weight of
clinical evidence in favour of dantrolene, to
control dangerous hyperthermia.
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4. The management of hypertension may
require the use of alpha blockers. Because of its
longer action, diazoxide 300 mg (or 5 mgkg™)
may be more appropriate than phentolamine.

5. Halothane should be avoided in the
presence of amphetamines.

6. Regional anaesthesia has been used for
patients in labour, but hypotension can occur
and the response to pressor agents is
unpredictable (Birnbach 1998). Direct-acting
vasopressors are recommended to treat
hypotension in the chronic abuser (Johnston et
al 1972).
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Amyloidosis

Amyloidosis is a general term for a variety of
difterent disease processes involving the
deposition of fibrillary material in tissues. This is
formed of protein subunits sharing a common
beta-pleated sheet structure, but derived from
proteins of great chemical diversity. These fibrils
are resistant to normal proteolytic digestion and
share a common histochemical staining property
to Congo red. In the light of advances in the



understanding of the structural chemistry of
amyloid, the disease is now classified according
to the amyloid protein that makes up the
deposit. The main forms are AL amyloid
(primary, myeloma, or macroglobinaemia-
related) and AA amyloid (reactive, secondary).
Heart transplantation may be undertaken for
cardiac amyloid, although the long term survival
may be reduced because of progression of
systemic disease and recurrence of the disease in
the new heart (Hosenpud et al 1991).

1. AL amyloidosis predominantly involves
mesenchymal tissue. This results in neuropathies,
carpal tunnel syndrome, macroglossia, a
restrictive cardiomyopathy, skin, gut, and kidney
lesions.

2. AA amyloidosis can occur in association
with chronic infective, inflammatory, and
neoplastic disorders. In a survey of patients, the
frequency of underlying disorder was rheumatoid
arthritis (56%), recurrent pulmonary infections
(11%), Crohn’s disease (5%), ankylosing
spondylitis (5%), and tuberculosis (3%)
(Hazenberg & Van Rijswijk 1994). Parenchymal
tissue tends to be involved primarily, particularly
in the kidneys, liver, spleen, and thyroid.
Cardiomyopathy occurs in less than 10%,
compared with AL amyloid, in which
involvement of the heart is almost universal.
Amyloid deposition, particularly involving joints,
bones, and tendons, may occur in patients on
long term dialysis (Editorial 1991).

Preoperative abnormalities

1. Cardiac amyloidosis may present with a
digoxin-resistant heart failure, arrhythmias, and
conduction defects. In the AL form, heart
involvement is almost universal, whereas in the
AA form significant disease only occurs in less
than 10% of patients. The classical restrictive
cardiomyopathy carries a poor prognosis, with a
median survival from diagnosis of about 1 year
(Dubrey et al 1998). It is the main cause of death
in about 65% of patients. Those with severe
diastolic dysfunction may have atrial thrombi
that can produce thromboembolism. Features
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include ventricular, ventricular septal, and
valvular thickening, and reduced chamber size.
ECG may be of low voltage, particularly in the
limb leads.
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2. Unusual skin lesions, ecchymoses,
nonthrombocytopenic purpura, or bullae feature
in 40% of cases with AL amyloid, and
macroglossia is common. Neurological lesions
may aftect any type of nerve including those of
the autonomic system, resulting in an autonomic
neuropathy.

3. AA amyloid may present with the
nephrotic syndrome, renal failure,
hepatosplenomegaly, adrenal failure, or lung
disease. It is the main cause of death in 35% of
patients with this form of disease.

4. Bleeding occurs frequently, although
coagulation studies may be normal. Three types
of abnormalities have been described (Mizutani
& Ward 1990): abnormalities of platelet function,
increased vessel fragility secondary to amyloid
infiltration of the blood vessels (Yood et al
1983), and defects in coagulation and
fibrinolysis. Qualitative and quantitative defects
in Factors IX and X have been described, and
there may be defects in the interactions between
platelets and the vessel walls. In a series of 100
patients, 41 had one or more bleeding episodes,
three of which resulted in death.

5. Amyloidosis should be suspected when a
patient presents with multiple organ
involvement. Confirmation is by biopsy of an
affected organ, but rectal biopsy is diagnostic in
90% of cases of systemic amyloid.

6. Anaesthesia may be required for biopsies,
for cardiac transplantation, or for incidental
surgery.

7. Patients may be receiving long term
immunosuppressive, cytotoxic, or steroid therapy.

Anaesthetic problems

1. Fatal arrhythmias have been described in
the perioperative period. Intraoperative deaths
occurred in two patients with AL amyloid
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undergoing renal, and renal and liver
transplantation, respectively. In the first, cardiac
involvement was not anticipated, and in the
second the diagnosis was known, but the severity
of the cardiac disease was not appreciated at the
time of surgery (Tallgren et al 1995). The QT
dispersion was subsequently measured from
preoperative ECGs, and in both it was found to
be increased (125—128 ms, N 20-50 ms). Another
patient developed VT followed by VF in the
recovery room after laminectomy. Resuscitation
failed and at postmortem, extensive cardiac
amyloid was found (Wang & Pollard 2000).

2. Four patients had fatal perioperative
myocardial infarctions. In retrospect, the only
common features were low voltage QRS
complexes and bundle branch block. As a result
of diastolic dysfunction, the amyloid heart is
resistant to cardiosupportive measures, and
calcium channel blockers may worsen the
condition (Kotani et al 2000). Resistant heart
failure developed after general anaesthesia for
cystoscopy, in a patient who had unusual skin
petechiae. The diagnosis of amyloidosis was
made subsequently, and death occurred on the
15th postoperative day (Welch 1982).

3. Macroglossia, common in the AL form,
may cause difficulties with intubation and
potential postoperative airway obstruction.

4. Extreme fragility of the skin, and
ecchymoses of the mucosae, eyelids, face, neck,
and axillary folds may be seen. In one patient,
haemorrhagic rashes and frank bleeding
occurred at all the sites where ECG electrodes
and adhesive tape had been placed (Dixon
1987). In another, the appearance of two
rectangular haemorrhagic, purpuric lesions on
the cheekbones where the tracheal tube had
been fastened, led to the diagnosis of amyloid
first being made (Camposi 1999).

5. There have been several reports of
bleeding during surgery, or bleeding that resulted
in surgical investigation being required. A patient
with small bowel obstruction, in whom there
was mild prolongation of the bleeding time,
rapidly developed large haematomas and

required 10 units of platelets and 4 units of FFP.
Subsequently, Factor IX and X levels were found
to be 70% of normal (Mizutani & Ward 1990).
Routine coagulation studies are unreliable
predictors of the likelihood of bleeding. Of 41
patients with amyloid who had bled, only 20%
had an abnormal prothrombin time. Bleeding
can follow mild trauma and may require surgical
intervention. The gastrointestinal tract was the
source in 18, a further eight bled after diagnostic
procedures, and three had haematuria.
Coagulation tests were normal in all eight who
bled after diagnostic procedures (Yood et al
1983). An additional factor contributing to
bleeding is amyloid infiltration of the blood
vessels (Chow et al 1993).

6. In the reactive form, the additional
problems are those of the primary associated
disease, eg rheumatoid arthritis.

7. The larynx is the most common site for
localised amyloidosis. Hoarseness was the
commonest symptom and the false vocal cords
were the most likely site to be affected (Lewis et
al 1992). Laryngofissure and temporary
tracheostomy were required in a 9-year-old
child, in spite of which recurrence occurred 18
months later (O’Halloran & Lusk 1994). Urgent
tracheal intubation, followed by tracheostomy,
was needed for laser resection of subglottic
amyloidosis (Woo et al 1990). A fatality occurred
in a patient with undiagnosed localised laryngeal
amyloidosis. The 38-year-old man had a 3-week
history of hoarseness and coughing. Massive
haemorrhage and suffocation took place in the
middle of the night. At autopsy, a typical amyloid
ulcer was found in the subglottis, and the airway
was filled with blood (Chow et al 1993).
Tracheal involvement can occur concurrently. In
a patient with primary amyloid, massive cervical
lymphadenopathy resulted in severe airway
obstruction (Leach et al 1999).

Management

1. The diagnosis should be suspected in the
patient with multiple organ involvement,



especially in the presence of a disease known to
be associated with the AA form.

2. Careful assessment of the heart, lungs, and
liver for impairment of function. Surgical
decisions, and anaesthetic management, should
be in the light of this information. Cardiac
involvement should be suspected in all patients
with heart failure who have chamber wall and
valve leaflet thickening on echocardiography;,
normal chamber size, and low ECG voltages
(Dubrey et al 1998). Such patients have a poor
prognosis. Measurement of QT dispersion has
been suggested as a method to predict patients in
whom the likelihood of arrhythmias is high
(Kirvela et al 1994). From a 12-lead ECG, the
QT, should be calculated manually from the
onset of the QRS to the end of the T wave,
defined as a return to the TP baseline. On three
consecutive cycles, the mean QT _ is calculated,
and the QT dispersion is measured as the
difference between the maximum and minimum
QT,.An increase in the QT dispersion reflects
variations in ventricular recovery of excitability,
and therefore an increased risk of arrhythmias. If
bradycardias develop, atropine may be
ineffective, and isoprenaline and pacing may be
required (Tallgren et al 1995).

3. Ifsevere diastolic dysfunction is present,
atrial thrombi should be sought on
echocardiography and the appropriate
prophylaxis given.

4. In the presence of macroglossia, difficulties
in intubation may be experienced.
Postoperatively, the patient should be nursed in
an intensive recovery area. Treatment of laryngeal
amyloid should be as for any upper airway lesion
causing obstructive symptoms.

5. Coagulation studies should be performed,
but even when these are normal the possibility
of haemorrhage should be anticipated. A normal
result does not guarantee that haemorrhage will
not occur.

6. Epidural anaesthesia was given to a patient
with secondary amyloidosis undergoing
Caesarean section. She had been admitted at 34
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weeks’ gestation with hypertension and
deteriorating renal function in a transplanted
kidney (Weir & McLoughlin 1998).
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Amyotrophic lateral sclerosis

(see Motor neurone disease)

Ankylosing spondylitis

An inflammatory arthropathy of insidious onset
with systemic involvement. Granulation tissue
infiltrates the bony insertions of ligaments and
joint capsules, and the disease progresses variably
to fibrosis, ossification, and ankylosis. The
primary sites of involvement are the sacroiliac
joints and the spine, but 50% of patients will
have extraspinal joint involvement at some time.
Since it is a systemic disorder, a proportion of the
patients will develop nonarticular manifestations
of the inflammatory process.

Preoperative abnormalities
1. Bone and joints

a) The inflammatory process usually begins
at the sacroiliac joints and spreads upwards
to involve the spine and costovertebral

b)

c)

b)

c)

joints. A limitation of chest expansion to
2.5 cm or less is one of the criteria
contributing to the clinical diagnosis.
Ossification of interspinous ligaments, and
the formation of bony bridges between
vertebrae, occur in the lumbar spine,
whilst cervical spine involvement varies
from a degree of limitation of movement
of the neck, to complete ankylosis. Those
with advanced disease have an increased
risk of sustaining a cervical fracture, often
after minor trauma or hyperextension
(Tico et al 1998), and 36% of this group
have evidence of a previous occult cervical
spine fracture. The majority of lesions
involve the disc spaces of C5-C7,
although sometimes a vertebral body is
involved. A high proportion of the patients
with spinal fractures have neurological
damage.

Temporomandibular joint involvement
causes limited mouth opening in 10% of
patients, but in longstanding disease the
incidence may be as high as 30-40%.
Sometimes this progresses to complete
ankylosis.

Cricoarytenoid arthritis occurs rarely.
Dyspnoea, hoarseness, and vocal cord
fixation may be present.

Non-articular disease

Systemic eftects include fatigue, weight
loss, fever, a high ESR, and hypochromic
anaemia.

Thirty-five per cent of patients have
uveitis, and 85% of male patients have
prostatitis at some stage of the disease.

Cardiovascular complications have been
reported in 3.5% of patients with a 15-
year history, and in 10% of patients who
have had the disease for 30 years. Scarring
of the adventitia and fibrous proliferation
of the intima of the aorta and the valve
cusps produce aortitis and aortic
regurgitation, and occasionally mitral valve
disease. Purkinje tissue involvement may



result in conduction defects. Occasionally
patients present with complete heart
block, yet have minimal skeletal symptoms
(Bergfeldt et al 1982). Transoesophageal
echocardiography may allow an earlier
diagnosis of cardiac involvement than
transthoraic, because there is better
detection of fibrosis of the aortic root and
intraventricular septum (Arnason et al

1996).

d) Pulmonary disease may occur. Upper lobe
fibrosis is a well-recognised complication.
The seriousness of any pulmonary
complication will be accentuated by the
limited chest expansion.

e) Neurological effects are protean. Spinal
cord compression, cauda equina
syndrome, focal epilepsy, vertebrobasilar
insufticiency and peripheral nerve lesions
have all been described. In addition there
is an increased risk of trivial trauma
causing cervical fractures (Murray &
Persellin 1981), and the incidence of
cervical fracture is 3.5 times greater than
in the normal population. Fracture not
infrequently leads to acute epidural
haematoma formation, giving a picture of
incomplete cord injury followed by rapid
deterioration of neurological status (Wu &
Lee 1998).

Anaesthetic problems

1. Difficult intubation. If the cervical spine is
involved, intubation may be difficult or
impossible, particularly since patients are young
and often have full dentition. Repeated attempts
under general anaesthesia may be hazardous.
Death from a retropharyngeal abscess, which
developed following several attempts at blind
intubation, has been recorded (Hill 1980).

2. Bony fragility. The diseased bones are
fragile. Forcible neck movements in the presence
of neuromuscular blockade should therefore be
avoided because of the possible risk of cervical
fracture, or vertebrobasilar insufficiency.

Medical disorders and anaesthetic problems

Quadriparesis and dislocation of C6 vertebra
became apparent after emergency tracheal
intubation of a patient who had collapsed at
work (Salathe & Johr 1989).The role of
resuscitation manoeuvres in the generation of
the lesion was unclear, but tracheal intubation
was thought to have contributed. In a series of
33 patients requiring surgical intervention, three
became quadriplegic after emergency
intubation, and one, with an unrecognised L1
fracture, as a result of transfer from his bed (Fox
et al 1993). Particular care should also be taken if
ECT is required (Snyder et al 1992).

3. Cervical fixation. The position in which
the neck becomes fixed in longstanding disease
may preclude tracheostomy. As a result of flexion
deformity, no structure below the thyroid
cartilage may be palpable.

4. It is known that insertion of a laryngeal
mask airway may be impossible in patients with
extreme flexion deformities, because of the
abnormal angle of the oropharyngeal axes
(Ishimura et al 1995). In normal patients, the
angle between the oral and pharyngeal axes at
the back of the tongue is 105°. If this angle is less
than 90°, the leading edge of the laryngeal mask
airway becomes kinked at the angle and cannot
be advanced. The authors demonstrated the
problem with an aluminium plate. Although the
patient described had rheumatoid arthritis,
similar deformities occur in ankylosing
spondylitis.

5. Difficulty in positioning and spinal
deformity were thought to have contributed to
the massive bleeding encountered during
surgery to stabilise a traumatic lumbar spinal
fracture (Tetzlaff et al 1998).

6. Patients with vertebrobasilar insufficiency
should be treated with caution. The author
encountered a patient who had syncope during
cervical spine screening whenever extension of
the neck was attempted. Presumably, bony
encroachment into the vertebral canal had
compromised blood flow in the artery. The
radiologist considered general anaesthesia
inadvisable, and limited abdominal surgery was
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performed after difficult spinal anaesthesia.
However, the patient had a respiratory arrest on
the ward 1 week later and died after unsuccessful
CPR.

7. Temporomandibular joint involvement
may compound the intubation difficulties.
Ankylosis of this joint, further complicated by
massive haematemesis, has been described
(Sinclair & Mason 1984). Cricoarytenoid
arthritis, though rare, can occur (Miller et al

1994).

8. Respiratory problems and limited chest
wall expansion increase the pulmonary
complication rate, and hence the need for
postoperative IPPV.

9. Aortic valve disease and conduction
defects can occur. Early preclinical changes in
the aortic root and intraventricular septum have
been shown using transoesophageal
echocardiography (Arnason et al 1996).

10. Although spinal anaesthesia can be
technically difficult because of joint ankylosis,
spinal anaesthesia may be a satisfactory
alternative to general anaesthesia. In a series of
13 patients in which it was attempted, ten were
successful (Schelew & Vaghadia 1996).The spinal
needles, 22—-27 G Sprotte, were inserted through
introducers.

11. Ifintubation is predicted to be difficult,
lumbar and caudal epidural anaesthesia should be
undertaken with caution, and local anaesthetic
doses carefully fractionated, to avoid total spinal
anaesthesia. Technical difficulties may increase
the risk of complications. Convulsions secondary
to accidental intraosseous injection of
bupivacaine 20 ml during an attempted caudal
block (Weber 1985), and a spinal haematoma
following epidural analgesia (Gustafsson et al
1988), are recorded. In a recent review of 51
confirmed spinal haematomas following epidural
anaesthesia, ankylosing spondylitis was identified
as a previously unreported risk factor (Wulf
1996). Possible predisposing factors include
technical difficulties, treatment with NSAIDs,
and the narrowness of the epidural space.

12. Difficulty in removing the epidural
catheter has been reported in two patients who
were in a flexed sitting position (Trikha 1996).
Both catheters had been inserted in the left
lateral position and return of the patient to that
position enabled removal to be achieved without
problem.

13. There is a high incidence of
gastrointestinal bleeding following treatment
with NSAID:s.

14. External cardiac massage is ineffective in
patients with a rigid chest wall.

Management

1. Neck movements should be assessed with
radiological screening in flexion and extension.
If there is limitation of movement, and the
patient has full dentition, intubation difficulties
should be anticipated. Wittmann and Ring
(1986), who reported hip replacement in eight
spondylitics, emphasised the value of indirect
laryngoscopy in advance, to predict difficult
intubation. Conventional intubation failed in
both patients in whom preoperative indirect
laryngoscopy using a spatula and a dental mirror
could not demonstrate the larynx. In such
patients, awake fibreoptic intubation is the safest
course of action. However, technical problems
may sometimes arise and difficulty occurred as a
result of distortion of the airway by a large
anterior osteophyte (Ranasinghe & Calder
1994). A fibreoptic bronchoscope was used to
perform nasal intubation in a patient whose
upper lip was pressed against her chest wall
(Ovassapian et al 1983). In this particular case,
tracheostomy would have been impossible.
However, in some circumstances, for example
surgery for active haematemesis, preliminary
tracheostomy under local anaesthesia may be the
technique of choice (Sinclair & Mason 1984).A
retrograde wire technique has been used in a
patient who required endobronchial intubation
(Alfery 1993). A modification of a retrograde
technique was described, in which the final
positioning of the tube is performed under



fibreoptic guidance (Roberts & Solgonick
1996).

2. The use of the laryngeal mask airway is
controversial. Although anaesthetists have come
to rely on it as a fallback in cases of intubation
failure (Alexander et al 1988), laryngeal mask
airway placement is not guaranteed to be
satisfactory (Kumar & Mehta 1995), or may
actually fail (Ishimura et al 1995), in patients
with advanced ankylosing spondylitis.

3. A preoperative ECG is mandatory in
longstanding disease, because of the risk of
conduction defects; cardiovascular complications
should be treated. Echocardiography will
demonstrate valvular disease.

4. A cervical support should be used during
anaesthesia, especially if there are signs of
vertebrobasilar insufficiency. If vertebrobasilar
insufficiency is severe, general anaesthesia may be
contraindicated.

5. If general anaesthesia is contraindicated,
spinal anaesthesia may be possible, if necessary
using radiological control,a 19-G needle, and
the assistance of an orthopaedic drill or hammer.
In patients in whom a midline approach proves
difficult, a lateral approach to spinal anaesthesia
may be possible (Kumar & Mehta 1995).
Epidural anaesthesia is technically more difficult,
and carries increased risk of epidural
haematoma. Local anaesthetics should be given
gradually, in small doses, in patients known to be
difficult to intubate.

6. Pregnancy sometimes occurs in severe
disease. Awake fibreoptic intubation in the left
lateral position was reported in a parturient with
a history of failed intubation at previous surgery
(Broomhead et al 1995).

7. Patients undergoing spinal surgery require
particularly careful management, including
aggressive postoperative mobilisation.

8. After major surgery, a short period of
postoperative IPPV may be required to
anticipate possible lung problems. Even without
this, admission to an HDU may be advisable.
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Antiphospholipid antibody
Syndrome (Hughes’ syndrome)

This recently described syndrome of
hypercoagulability associated with specific
antibodies against phospholipids is the most
common cause of acquired thrombophilia. It
affects young patients, median age 35—45 years,
and the main clinical features result from
recurrent arterial and venous thromboses. There
is a high incidence of pregnancy loss, often in
the second trimester, and intrauterine growth
retardation (Khamashta & Mackworth-Young
1997).

The disease can be either primary, or secondary
to a variety of systemic diseases (Vianna et al
1994).These include SLE, lupus syndrome, and
systemic sclerosis. The criteria for diagnosis are
based on both clinical features and laboratory
tests (Greaves 1999).

The condition encompasses a wide spectrum. At
one end, individuals may have antibodies, but
without any evidence of disease. At the other
end, catastrophic antiphospholipid antibody
(APLS) syndrome, the severest form, is associated
with a high mortality (Asherson et al 1998). In
between, there are a variety of manifestations,
which include recurrent fetal loss, with or
without thromboembolic phenomena, and
valvular disease.

Preoperative abnormalities

1. Presence of antiphospholipid antibodies
(APA) (positive IgG or IgM anticardiolipin
antibodies or positive lupus anticoagulant tests),
prolongation of activated thromboplastin time,
and mild thrombocytopenia. However, the mere
presence of antibodies is not necessarily
associated with a disease process (Devine &
Brigden 1996).

2. A history of thromboembolic disease with
arterial and venous thromboses in an incidence
of 2:1. Strokes, ocular ischaemia, leg ulcers,
chorea, and recurrent cerebral ischaemia can
occur.

3. There is an increased risk of fetal loss and
maternal morbidity during pregnancy. The
presence of lupus anticoagulant and
anticardiolipin antibodies is associated with slow,
progressive thrombosis and infarction in the
placenta. The incidence of the antibody varies in
different patient populations; normal obstetric
patients (5.3%), women with recurrent
pregnancy loss (20%), women with SLE (37%),
and women undergoing IVF (24%) (Kutteh
1997).

4. Valvular disease occurs in 33—-50% of
patients with primary APLS and treatment does



not reverse the valvular lesions (Espinola-
Zavaleta et al 1999).Verrucous endocarditis,
especially of the mitral valve, and intracardiac
thrombosis may occur (Ducceschi et al 1995).

5. Livedo reticularis, particularly on thighs,
shins, or forearms, occurs in 15-20%.

6. Cerebral involvement and
neuropsychiatric disturbances.

7. Catastrophic antiphospholipid syndrome
lies at the extreme end of the spectrum and can
be life-threatening. In an analysis of 50 patients
from the literature, there was a mortality of
about 60%. A variety of precipitating factors
included surgical procedures, infections, and
anticoagulant withdrawal. Death was mainly
secondary to cardiac disease, although
respiratory failure was often present as well
(Asherson et al 1998). A patient with
scleroderma presented with digital gangrene
and multiorgan failure and died within 19h
(Kane et al 1998).

8. The disease is best controlled using
warfarin at high doses, to keep the INR >3.0.

Anaesthetic problems

1. The perioperative course may be
complicated, either by thromboses, or by
coagulation problems. One 36-year-old female,
admitted acutely with a pelvic mass, developed a
coagulopathy and ARDS following laparoscopy.
Initially, the patient’s previous history of
thromboses and SLE was not known, because
the notes were unavailable and she did not speak
English. Subsequent laparotomy led to
cardiorespiratory and renal failure, with death at
10 days (Menon & Allt-Graham 1993). A second
patient with primary APLS had a pulmonary
embolus from a popliteal vein thrombosis on the
third day after surgery for stenosis of the
common bile duct, despite receiving low dose
heparin (Madan et al 1997).

2. Catastrophic APLS (see above) may
occasionally be precipitated by surgical
procedures (Asherson et al 1998).
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3. Obstetric problems. Patients may present
for anaesthesia for miscarriages, intrauterine
death, or delivery. Budd—Chiari syndrome from
complete thrombosis of the right hepatic veins
has also been described (Segal et al 1996). Three
patients with severe preeclampsia and HELLP
syndrome before 20 weeks’ gestation, a time at
which preeclampsia is rare, were all found to
have antiphospholipid antibodies, and two had
hepatic infarction (Alsulyman et al 1996). A
higher than normal incidence of operative
delivery is reported (Ringrose 1997), and
decisions have to be made as to whether or not
regional anaesthesia can be used safely (Ralph
1999).

4. A high incidence venous thromboses in
the peripartum period, and in patients taking
oral contraceptives (Krnic-Barrie et al 1997). A
retrospective study of 61 patients showed
recurrent arterial/venous thromboses in about
50% patients and that warfarin treatment was
most effective in preventing it. In a series of 20
parturients with APLS, five had thrombotic
episodes, two of whom were receiving sc
heparin in addition to aspirin (Ringrose 1997).

5. Difficulty may be experienced in
balancing anticoagulant therapy. In a 27-year-old
with APLS, warfarin was stopped 2 days before
debridement of an ankle ulcer. One day after
surgery the patient developed a right hemiparesis
and dysarthria. Investigation showed bleeding
into a brainstem cavernous haemangioma, which
was subsequently resected (Kiyama 1997).
Bleeding may be particularly common in elderly
patients receiving anticoagulants (Piette &
Cacoub 1998).

Management

1. A full systematic history, for evidence of
primary disease, or for previous thrombotic events.

2. Clinical examination for signs of
cardiovascular disease. In patients with antibodies
and arterial thrombosis, especially with cerebral
or ocular involvement, echocardiography may be
advisable.
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3. Haematological assessment and advice.
The patient or parturient may need high dose
warfarin (INR >3). For surgery, a perioperative
heparin infusion should be substituted, followed
by a return to warfarin afterwards.

4. A difficult balance exists between
prevention of bleeding at surgery and
prophylaxis for postoperative thromboses.

5. Keep the patient warm and hydrated
intraoperatively.

6. Anticipate a stormy postoperative course.

7. Initial trials on pregnant patients, although
not randomised, suggested that subcutaneous
heparin and aspirin might reduce fetal loss (Rai
et al 1997). Subsequently, this was confirmed,
and for recurrent miscarriages associated with
the presence of APA, lupus antibodies and
anticardiolipin antibodies, low dose aspirin,
followed by heparin 5000 u bd when the fetal
heart was heard, resulted in a live birth rate of
71% (Backos et al 1999).The addition of
intravenous immunoglobulin during pregnancy
was reported to increase the live birth rate to
84% (Clark et al 1999). However, in a small (16
women) pilot study of aspirin/low dose
heparin/iv immunoglobulin, versus aspirin/low
dose heparin/placebo, no statistical difference
was found in fetal or maternal outcome between
the two groups, although there was a
nonsignificant decrease in fetal growth
restriction and ITU admission in the iv immune
globulin group (Branch et al 2000).

8. For those already anticoagulated. In early
pregnancy, warfarin should be changed to
heparin and aspirin, and only restarted after
labour is completed.

9. Although some authors suggest that
regional anaesthesia is contraindicated, this is not
necessarily the case, and depends on the
treatment being given. Ralph (1999) reported
regional anaesthesia in which unfractionated
heparin was stopped 4 h in advance and LMWH
stopped 12 h in advance. When higher than
standard doses are being given, a longer time and
blood monitoring may be required. Fahy and

Malinow (1996) stopped heparin, monitored the
whole blood heparin concentrations, and sited
the epidural once the concentration decreased to
zero. Single-shot techniques may be indicated if
LMWH needs to be restarted rapidly.
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Aortic regurgitation
(incompetence)

Regurgitation of blood from the aorta into the
left ventricle during diastole may result from
aortic cusp distortion (theumatic heart disease),
cusp perforation (bacterial endocarditis), or
dilatation of the aortic ring (Marfan’s syndrome,
aortic dissection, connective tissue diseases, etc.).

The volume of blood regurgitated depends on
the extent of the incompetence, the aortic/left
ventricular pressure gradient during diastole, and
the diastolic filling time. The regurgitated
volume is added to that entering from the left
atrium, so that both left ventricular hypertrophy
and dilatation occur. Left ventricular volume
overload occurs in a ventricle that is initially
distensible, and in some cases the stroke volume
may be increased to more than 201 min™. Later
the myocardium becomes stiffer, the LVEDP
rises, premature mitral valve closure may occur,
and cardiac failure finally supervenes. Symptoms
may appear late in the disease, and do not
correlate well with the severity of regurgitation,
or the degree of myocardial depression. Severe
aortic regurgitation carries a poor prognosis
with conservative management, with excess
mortality and high morbidity (Turina et al 1987,
Dujardin et al 1999). Even those with moderate
disease have an increased risk. Additional risk
factors are an ejection fraction of <55%, and
atrial fibrillation (Dujardin et al 1999). Surgery
should be considered promptly, both to improve
the quality of life and to prevent catastrophe
(Cheitlin 1998). Once contractility has
decreased, it will remain impaired after valve
replacement.

Acute lesions, usually in association with
endocarditis (but sometimes associated with
aortic dissection, such as in Marfan’s, Turner’s or
Ehlers—Danlos syndrome), may occasionally
occur. In these cases of rapid onset, the
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haemodynamic situation is very different from
that in the chronic disease, and many of the signs
associated with the chronic lesion are absent.
Hence, the presentation and treatment of the
two forms is different. Acute severe aortic
regurgitation is usually a surgical emergency.

Preoperative abnormalities

1. In chronic aortic regurgitation, symptoms
do not correlate well with signs. Initially, reduced
exercise tolerance and dyspnoea appear. Later,
there are signs of congestive cardiac failure.
Chest pain may occur in advanced disease, when
diastolic coronary artery flow is impaired and
coronary flow may be limited to systole.

2. The signs are a large volume, rapid
upstroke, collapsing pulse (high systolic, low
diastolic), a precordial left ventricular impulse,
and an early diastolic blowing murmur,
maximum on expiration, at the left sternal edge.
The intensity of the murmur is correlated with
the magnitude of the regurgitant fraction and
volume (Desjardins et al 1996).

3. Increasing left ventricular hypertrophy and
cavity dilatation can lead to gross cardiomegaly
on CXR, and increased left ventricular voltages
with repolarisation abnormalities on ECG.

4. The left ventricle is initially compliant,
with a large stroke volume and a low LVEDP.
Finally, when structural myocardial changes take
place, the ejection fraction decreases and failure
occurs, with signs of increased pulmonary
venous pressure, a third heart sound, and
pulmonary inspiratory crackles.

5. In acute aortic regurgitation, there is a
normal sized left ventricle into which a large
regurgitant volume suddenly enters. Acute
pulmonary oedema is usually the presenting
feature. Forward cardiac output is impaired,
organ perfusion reduced, and myocardial
ischaemia may occur.

6. In asymptomatic patients, treatment is
with long term vasodilators, such as nifedipine
(Gaasch et al 1997).

Anaesthetic problems

These largely depend upon the severity of the
regurgitation, and the presence or absence of’
myocardial failure. In mild or moderate
regurgitation there are usually no problems. In
the severe case, risks may be high. Anaesthesia
can acutely disturb compensatory mechanisms.
Factors that oppose these compensatory
mechanisms may produce pulmonary oedema,
reduced forward cardiac output, and myocardial
ischaemia.

1. There are significant pathophysiological
differences between acute and chronic aortic
regurgitation.

In chronic disease, compensation is
accomplished by hypertrophy and dilatation of’
the left ventricle, and a reduction in systemic
resistance. A tachycardia prevents overdistension
of the ventricle in diastole. Initially, the left
ventricle is compliant, and left ventricular filling
pressures alter relatively little with volume
changes. In these cases, systemic vasoconstriction
is likely to increase the regurgitant volume.

In acute lesions however, the normal-sized left
ventricle has only a limited capacity for
distension, and life threatening pulmonary
oedema occurs early. Indeed, severe, acute disease
is a surgical emergency (Carabello & Crawford
1997). Forward cardiac output is impaired and
organ perfusion reduced. Compensation for the
decrease in stroke volume and cardiac output is
in part achieved by systemic vasoconstriction
and tachycardia. In such cases, the effect of
anaesthetic techniques that produce systemic
vasodilatation is potentially disastrous. A death
occurred during epidural anaesthesia for
Caesarean section, in a patient who presented
with previously undiagnosed aortic
regurgitation, systolic and diastolic hypertension,
and increasing cardiac failure (Alderson 1987).
Aortic dissection occurred at 24 weeks’ gestation
in a patient with Turner syndrome, producing
pulmonary oedema secondary to severe aortic
regurgitation, and myocardial infarction (Garvey
et al 1998). In a pregnant patient with Marfan
syndrome, the aortic root diameter increased



from 8.1 cm to 8.9 cm at 38 weeks, by which
stage she had developed severe aortic
regurgitation. She had refused surgery, but
accepted beta blockers and epidural analgesia,
and survived (Mayet et al 1998).

2. A bradycardia is disadvantageous. It allows
overdistension of the ventricles, an increase in
left atrial pressure, and pulmonary congestion.

3. Inhalation agents may worsen myocardial
depression.

Management

1. Mild or moderate chronic aortic
regurgitation requires a careful anaesthetic,
avoiding volume depletion, myocardial
depression, and bradycardia. Antibiotic
prophylaxis should be given. Both regional and
general anaesthesia are well tolerated.

2. Ifthere is evidence of decompensation, a
detailed cardiological assessment is required. In
addition, the differentiation between acute and
chronic aortic regurgitation is crucial for the
management of the severe case. In either case
there may be sensitivity to changes in systemic
vascular resistance.

3. Agents that depress myocardial
contractility are avoided.

4. Bradycardia is prevented and a fairly fast
heart rate maintained. Pancuronium has been
suggested as a suitable agent for producing a
mild tachycardia.

5. With severe disease, haemodynamic
monitoring is essential. This will enable the
effects of drug and fluid therapy to be monitored
closely. The response to acute events cannot
always be predicted. In the case of chronic aortic
regurgitation, vasodilators and sometimes
inotropic agents, may be required. The use of
epidural anaesthesia, or a drug with mild alpha
adrenoceptor blocking eftects, such as
droperidol, has been recommended to reduce
afterload. However, adequate preload must first
be achieved. In acute aortic regurgitation,
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however, techniques that produce an
uncontrolled decrease in systemic vascular
resistance must be avoided.

6. Catastrophic pulmonary oedema requires
intensive therapy. A dilating inotrope such as
dobutamine, a reduction of left atrial pressure
with diuretics, and vasodilators such as glyceryl
trinitrate or nitroprusside, and IPPV, may all be
required (Stone et al 1980). Depending on the
cause, urgent surgery may be needed.
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Aortic stenosis (sce also William’s

syndrome)

Aortic stenosis may be valvular, subaortic, or
supravalvular. The normal area of the valve is

3 cm? Symptoms and signs appear when the area
is reduced to about 0.8 cm?. The long term
prognosis depends upon the degree of stenosis;
<0.7 cm? is classified as severe, 0.8—1.5 cm?
moderate, and >1.5 cm? mild. Acquired disease
results from degeneration and calcification of the
valve leaflets, and is more likely to occur in
congenitally bicuspid valves (Carabello &
Crawford 1997). Unlike hypertension, in which
the resistance to left ventricular function is
variable, and depends upon the state of the
systemic vasculature, the resistance to ejection of
blood by the left ventricle in aortic stenosis is
fixed. A pressure gradient across the valve of
>50 mmHg is considered severe, and

<20 mmHg mild. These gradients are increased
by tachycardia and exercise. In order to
overcome the obstruction, left ventricular
hypertrophy occurs and this is associated with a
loss of compliance, and without an increase in
cavity size. Stroke volume is therefore limited.
Ventricular dilatation occurs only in the late
stages, or when the valve becomes incompetent.

The dangerous feature of this condition is that
signs and symptoms appear late in the disease.
Once symptoms occur, the prognosis is poor.
However, even those with moderate disease are
at risk, and those with valve areas from

0.7—1.2 cm? are at significant risk of developing
complications, particularly if there is a
subnormal ejection fraction (Kennedy et al
1991). In a study of the natural history of aortic
stenosis, 21% (66 patients) in the moderate
group died in the short term from causes
attributed to aortic stenosis (Kennedy et al
1991). In another longitudinal study, half of a

group of patients with initially mild to moderate
stenosis showed a progression of greater than, or
equal to, 10 mmHg per year (Peter et al 1993).
This group represented older patients, and in
such patients, coronary artery disease may
contribute to symptoms and cardiac dysfunction.
Supravalvular stenosis is associated with William’s
syndrome (Larson & Warner 1989).

In the past, in patients with moderate to severe
aortic stenosis, surgery and pregnancy were
associated with considerable morbidity and
mortality. With modern monitoring and
anaesthesia, the risks of noncardiac surgery and
parturition have decreased (Lao et al 1993,
Raymer & Yang 1998). Traditionally, regional
anaesthesia was said to be contraindicated, but in
the presence of invasive monitoring, combined
with techniques that allow gradual induction of
regional blocks, some anaesthetists believe that
this view should be modified.

Once symptoms develop, usually at a gradient of
50 mmHg (area <0.8 cm?), surgery becomes
urgent. In some units minimally invasive aortic
surgery is being undertaken (Hearn et al 1996).

Preoperative abnormalities

1. The onset of symptoms occurs relatively
late in the disease and includes dyspnoea,
intolerance of exercise, angina, and syncope.
LVEDP is increased and the occurrence of
pulmonary oedema on exertion may be the
first sign of decompensation. Even in
haemodynamically severe disease, patients may
be asymptomatic, or only mildly symptomatic.

2. The pulse is slow rising and of decreased
amplitude. A pulse pressure of <30 mmHg
reflects severe disease. Conversely, if the systolic
blood pressure is >180 mmHg, the disease is not
significant.

3. An ejection systolic murmur, maximal at
the base and radiating into the right side of the
neck. The intensity of the murmur correlates
well with the Doppler aortic jet velocity (Munt
et al 1999), although echocardiography is still
needed to reliably exclude severe obstruction.



4. Chest X-ray initially shows normal cardiac
size. Left atrial enlargement and dilatation of the
aortic root may be seen later.

5. In the presence of significant stenosis, the
ECG usually shows left ventricular hypertrophy,
but not always. The diagnosis should be
considered in elderly patients with LVE In
cardiac failure, when the output is low, the
murmur is soft or absent.

6. Sudden death may occur.

7. The diagnosis and valve areas can be
assessed rapidly by echocardiography, and
Doppler studies give the transvalvular pressure
gradients.

8. In severe aortic stenosis, pregnancy may be
associated with decompensation of the disease,
and occasionally death.

Anaesthetic problems

Significant aortic stenosis (a systolic ejection
murmur of at least grade [I-VI) in patients more
than 40 years old was identified as a risk factor
for life threatening and fatal cardiac
complications in noncardiac surgical procedures
(Goldman & Caldera 1977). However, more
recent analyses suggest that the risks have
improved with modern monitoring, drugs, and
management techniques (Raymer & Yang 1998).
In symptomatic aortic stenosis, a number of
factors will alter the haemodynamic state and
disturb compensatory mechanisms. One or more
of the following problems may result:

1. Myocardial ischaemia. The hypertrophied
myocardium is vulnerable to ischaemia.
Tachycardia reduces the time available for
coronary filling, and hypotension or
hypovolaemia may produce myocardial
ischaemia. At low heart rates, there is an inability
to increase stroke volume.

2. Decreases in cardiac output or
cardiovascular collapse. These can be precipitated
by hypovolaemia, myocardial depressants,
bradycardias, systemic vasodilatation, and atrial
arrhythmias.

Medical disorders and anaesthetic problems m

3. Pulmonary oedema. Interference with
atrial function by arrhythmias or fluid overload
causes cardiac decompensation.

4. Decreased cerebral blood flow.
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5. Resuscitation from a state of asystole is
extremely difficult. Following asystolic cardiac
arrest, the prognosis is poor.

6. During pregnancy, cardiac failure may be
precipitated by the physiological increase in
blood volume. Angina, secondary to myocardial
ischaemia, occurred during uterine contractions
in a patient with a valve area of 0.7 cm?
(Colclough et al 1995). Pregnancy has previously
been discouraged because of decompensation
and a high maternal mortality. However, a recent
summary of the available literature on congenital
aortic stenosis showed a maternal mortality of
11% (Lao et al 1993), which is significantly less
than that previously quoted.

Management

Management of the symptomatic patient
requires careful monitoring with the insertion
of an arterial line and CVP. Some authors
recommend PAP in addition. All anaesthetic
drugs must be given with caution, and
therapeutic manoeuvres, such as fluid loading
and treatment of adverse heart rates, must be
performed with particular care, to avoid wide
swings in cardiovascular pressures and
myocardial oxygen supply. There is division
between those who recommend general
anaesthesia and those who feel that a careful
regional block is not contraindicated, provided
invasive monitoring is used. For Caesarean
section, the proponents of each technique
produce convincing arguments in sequential
editorials (Brighouse 1998, Whitfield &
Holdcroft 1998).

1. If the condition is symptomatic,
echocardiography should be performed and
cardiological advice obtained. Aortic valve
replacement or a balloon valvuloplasty may be
more important than the proposed surgery. In
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young patients, particularly those with
congenital aortic stenosis, balloon valvuloplasty
may be preferable because it delays the necessity
for long-term anticoagulation (Hall & Kirk
1992). In older patients, any improvement
produced by valvuloplasty is usually short lived
and the complication rates, in particular the
incidence of aortic regurgitation, are high.

2. Control of heart rate. Slow rhythms are
treated with atropine, and atrial arrhythmias are
prevented. Atrial fibrillation with
decompensation may be an indication for
cardioversion.

3. Prevention of hypotension. Whatever
technique is used, the induction of anaesthesia,
or establishment of a regional block, must be
gradual. High concentrations of myocardial
depressants, such as halothane and enflurane, are
avoided, and the vascular volume maintained.
The exact method of anaesthesia is probably less
important than the care with which it is
administered and the patient monitored. A
Swan—Ganz catheter has been used to monitor
absorption of irrigating fluid (Toft & Knudsen
1991). In the presence of severe outflow
obstruction, a regional technique is probably less
controllable than a general anaesthetic. However,
opinions vary. Continuous spinal anaesthesia
with invasive haemodynamic monitoring has
been described in two patients for hip
replacement (Collard et al 1995). Spinal
anaesthesia with sufentanil alone, and without
invasive monitoring, was reported in three
patients for ESWL (Eaton 1998).

4. Precordial ECG lead is observed for
evidence of myocardial ischaemia.

5. Prophylaxis against bacterial endocarditis.

6. Should cardiac arrest occur, effective
cardiac massage can only be obtained after
opening the chest.

7. Pregnant patients should be seen and
assessed early, initially to decide about
continuation of pregnancy, since, in severe
disease, termination may be the safest option.
Echocardiographic estimations of aortic valve

area are more reliable than gradients during
pregnancy (Hustead et al 1989), and Doppler
flow velocity should increase during pregnancy
if the ventricle is coping. Oakley (1997) suggests
that previously asymptomatic women, with a
normal ECG, good ventricular function and
satisfactory treadmill testing, should have no
problems. Danger signs are tachycardia,
dyspnoea, angina or a decrease in Doppler
velocity, any of which warrant hospital admission
and treatment with beta blockers. Balloon
valvuloplasty may buy time, although
regurgitation is a risk. Management plans should
be documented, dated and, when necessary,
revised. The conduct of labour is controversial. A
variety of techniques have been recommended
for Caesarean section. These include general
anaesthesia (Oakley 1997), continuous spinal
anesthesia using a microcatheter technique
(Pittard & Vucevic 1998), epidural anaesthesia,
with full invasive monitoring and fractional
doses of lidocaine (lignocaine) (Brian et al
1993), and epidural anaesthesia using sufentanil
(Colclough et al 1995).

8. If pressors are required, phenylephrine
may be better than ephedrine (Goertz et al
1994). Inotropes may be needed.
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Arnold-Chiari (and other Chiari)
malformations

The Chiari malformation is a term
encompassing a range of hindbrain
maldevelopments. Problems include
underdevelopment of the cranial fossa and
overcrowding of normally developed hindbrain,
the risks of descent of hindbrain structures
below the foramen magnum and intermittent
obstruction to CSF outflow from the fourth
ventricle. There may be a relatively high CSF
pressure in the head, and a relatively lower one in
the spine. Arnold—Chiari actually refers to type 2
malformations, and in this type a
myelomeningocoele (and sometimes
syringomyelia) is present.

Preoperative abnormalities
1. There are four types.

Type 1, downward herniation of cerebellar
tonsils of at least 3—5 mm below the
foramen magnum. A study of posterior
cranial fossa and CSF volumes showed
them to be reduced compared with
normal patients, and hindbrain
overcrowding results in direct compression
of tissue (Milhorat et al 1999). Clinical
symptoms thus relate to CSF disturbances
and direct compression of nervous tissue;
they include headaches, pseudotumour-
like episodes, a syndrome resembling
Menieres disease, lower cranial nerve signs
and spinal cord disturbances without
syringomyelia. It is mostly seen in young
adults.

Type 2 (Arnold—Chiari) is the most
important and includes; thoracolumbar
myelomeningocoele, hypoplasia of
posterior fossa, and displacement of
cerebellar vermis, brainstem and fourth
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ventricle. It presents in infancy or early
childhood.

Type 3, dilated fourth ventricle with
cervical meningomyelocoele.

Type 4, cerebellar hypoplasia.
Types 3 and 4 are rare.

2. May be associated with syringomyelia or
syringobulbia, other skeletal abnormalities of
skull base and cervical vertebrae, or
myelomeningocoele. Syringomyelia is the term
for an expanding, longitudinal cystic cavity
within the spinal cord. In the communicating
variety, there is continuity between the syrinx
and the CSF in the central canal.

3. May need decompression of foramen
magnum or cervical spine.

4. Progressive hydrocephalus may occur
which needs shunt surgery.

5. Obstructive sleep apnoea (Doherty et al
1995).

6. Patients may present with respiratory
arrest. Two adults with sudden respiratory arrest
were found on MRI to have Chiari type 1
malformations (Omer et al 1996).

7. Sudden unexpected death may occur. A 27
year old presented to the emergency room with
headache for which he was given a variety of
sedatives and analgesics; 4 h later he was drowsy,
and at 5 h he developed pulmonary oedema,VF
and died. Postmortem showed severe cerebral
oedema and herniation of the cerebellar tonsils
(Rocker et al 1995).Two fatal cases of
unexpected respiratory arrest occurred in two
children with previously undiagnosed Chiari
type 1 malformation (Martinot et al 1995).

8. Recurrent pulmonary aspiration
(Nathadwarawala et al 1992).

9. May exhibit abnormal autonomic control.

Anaesthetic problems

1. Increased ICP may lead to coning. A 17
year old with spina bifida aperta coned and died

after sevoflurane induction and anaesthesia for
cystoscopy. She had had aVP shunt in infancy
and at postmortem the CSF was under high
pressure, there was an Arnold—Chiari
malformation, the posterior cranial fossa was
small, and the brain had herniated through a
large foramen magnum.The ventricular end of
the shunt was outside the brain tissue and there
was no pumping chamber. Despite the
nonfunctioning shunt she was apparently
asymptomatic (Radhakrishna 2000).

2. Symptoms may start after dural puncture.
In one patient, recurrent postdural puncture
headaches occurred after spinal anaesthesia for
Caesarean section (Hullander et al 1992). In
another, signs and symptoms began after
diagnostic lumbar puncture (Barton & Sharpe
1993).

3. Bolus injections into the epidural space
may lead to ICP increases in susceptible
individuals (Hilt & Gramm 1986).

4. Sleep apnoea may occur in Chiari type 1.
Bilateral abductor vocal cord paralysis and sleep
apnoea developed suddenly following general
anaesthesia in a 13-year-old boy. Further
investigation showed Chiari type 1 with
syringomyelia (Ruft et al 1987).

5. Acute cardiovascular collapse secondary to
inadvertent brainstem compression in an infant
(Tanaka et al 1997).

6. A 33-year-old pregnant woman with a
history of Chiari type 1, who had undergone a
cadaver dural graft 5 years before, developed a
rapidly progressive brain disorder. She died 18
months later and postmortem showed a
spongiform encephalopathy. Her child was
unaffected (Lane et al 1994).

Management

1. A careful history should be taken in a
patient with a ventriculoperitoneal shunt, to
check for any signs that it is nonfunctioning. If
there is doubt, referral to a neurosurgeon is
indicated. This is particularly important if the



notes are absent, there is a poor history, or lack of
follow-up (Radhakrishna 2000).

2. Try to prevent anything that is likely to
increase ICP, such as coughing, or hypercarbia
from heavy sedation or analgesia (Rocker et al
1995).

3. Avoid straining in labour. Epidural
anaesthesia for Caesarean section was performed
in a patient with type 1 Chiari who had a
previous difficult tracheal intubation (Semple et
al 1996), and in another who had refused
foramen magnum decompression for
symptomatic Chiari type 1 malformation and
syringomyelia (Nel et al 1998). Small doses of
local anaesthetic should be titrated gradually, to
avoid sudden decreases in arterial pressure or
distension of the epidural space.

4. Spinal anaesthesia should be avoided.
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Arthrogryposis multiplex
congenita (AMC)

Not a distinct entity, but rather a symptom
complex, in which there is congenital but
nonprogressive stiffness and deformity of joints,
most probably associated with immobility of
limbs in utero. More than 150 conditions are
known to have congenital contractures
(Steinberg et al 1996).The primary cause may be
neurogenic, myopathic, an abnormality of joints
or connective tissue, or restrictive, secondary to
oligohydramnios. In a pathological study of 21
fatal cases, 11 were myogenic (10 congenital
muscular dystrophy) in origin (Quinn et al
1991). One case occurred after the mother had
received tubocurarine in the tenth week of
pregnancy for the treatment of tetanus. It is
suggested that those cases of neurogenic origin
may be associated with degeneration of anterior
horn cell columns. Those in the neurogenic
group have a number of congenital
abnormalities in association. Infants at birth who
are ventilator dependent have a poor prognosis,
unless myasthenia gravis is the basis of the
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arthrogryposis. Birth fractures are common
(Thompson & Bilenker 1985), and patients may
present for orthopaedic, ENT, and oral surgical
procedures.

Preoperative abnormalities

1. The joint rigidity is fibrous, not bony, and
most marked in distal joints. Frequently the arms
are rotated internally and the hips externally,
sometimes with dislocation. Talipes and flexion
deformities of the wrists are common. Both
contractures and muscle atrophy occur secondary
to immobility. Although the postural deformities
are similar, the underlying lesion, and hence the
individual prognoses, are very different.

2. The face is expressionless, with drooling of
saliva. More than 20% have involvement of the
craniomaxillofacial area (Steinberg et al 1996).
Problems include micrognathia, cleft or high
arched palate, temporomandibular joint
involvement, and trismus.

3. A number of other congenital
abnormalities, including those of the
cardiovascular, respiratory, nervous and
genitourinary systems, have been reported.

4. About 20% of patients have ENT
complications (Cohen & Isaacs 1976). It has
been postulated that the primary CNS
pathology results in dysfunction of the tongue,
palate, pharynx, and larynx. Dysphagia,
aspiration, and airway obstruction may occur.

5. EMG and muscle biopsy will distinguish
neuropathic from myopathic and dystrophic
conditions, and also from the congenital fibre
type disproportion.

Anaesthetic problems

1. Patients are prone to recurrent aspiration
pneumonitis (Laureano & Rybak 1990)
secondary to dysphagia and poor control of
pharyngeal and laryngeal reflexes. An 18-month-
old child was managed with a propofol infusion
at 6mgkg'h™' on a laryngeal mask airway for an

5-h orthopaedic operation. Postoperatively she
developed hypoxia and a severe metabolic
acidosis and needed IPPV. CXR was consistent
with acute lung injury and pulmonary aspiration
of gastric contents (Mehta et al 1999). Muscle
biopsy suggested a possible mitochondrial
respiratory chain deficiency and the question of
an idiosyncratic reaction to propofol was raised.
However, the possibility that pulmonary
aspiration could have been the major
contributory factor was not mentioned.

2. Severe deformities may cause difficulties in
tracheal intubation. Temporomandibular joint
involvement (Heffez et al 1985), micrognathia,
high arched palate, and trismus have been
reported.

3. Difficult venous access.

4. Hypermetabolic responses to anaesthesia
have occurred. As a result of this, some authors
suggested that AMC was associated with an
increased incidence of MH, but the evidence has
been largely anecdotal. In only one case were the
MH criteria convincing (Baudendistel et al
1984).The likelihood of this association was also
challenged in a review of 67 patients with
arthrogryposis who had undergone a total of 398
anaesthetics (Baines et al 1986). No evidence
could be found that an MH episode had
occurred in any of them, although the
temperature was not always recorded. A 7-year-
old child developed a pyrexia of 38.5°C on
sevoflurane, but no hypercapnoea (Kanaya et al
1996). Hopkins et al (1991) reported two cases
of hypermetabolic reactions in AMC that were
distinct from MH and independent of the
anaesthetic agents used. However, they did
observe that it could be possible for two rare
conditions such as AMC and MH to be present
coincidentally in the same patient. Intraoperative
convulsions occurred in a 15-month-old infant,
but without pyrexia (Ferris 1997).

5. Regional anaesthetics may be technically

difficult.

6. Rarely, pregnancy has been reported.
Quance (1988) described the management of
Caesarean section in which failed epidural



anaesthesia was followed by moderate difficulty
in tracheal intubation.

Management

1. Elucidation of the cause of the condition
may be helpful, if only for the future resolution
of anaesthetic risk factors. Conduction studies
and EMG may assist in this.

2. If dysphagia and recurrent aspiration
pneumonitis are features, gastrostomy and
tracheostomy may be required (Cohen & Isaacs
1976).

3. If there are maxillofacial abnormalities, the
possibility of difficult tracheal intubation should
be borne in mind and appropriate precautions
taken. An adaptation of a paediatric mask is
described, with a side port to maintain
anaesthesia, and a rubber cap through which to
perform fibreoptic intubation (Kitamura et al
1999).This was successfully used for an 11
month old with AMC who was known to be
difficult to intubate.

4. During general anaesthesia the patient
should be observed and specifically monitored
for signs of a hypermetabolic response. Should
this occur, it will respond to active cooling
(Hopkins et al 1991). Since the risk of MH is
unproven, it is suggested that the use of volatile
agents in these patients is justified, particularly if
alternative agents may place the child at an even
greater risk (Baines et al 1986).The only
exception might be those in whom the AMC is
secondary to a myopathy. A child with an
arthrogryposis of myopathic origin requiring a
pyelolithotomy, and whose CK was 8801iu 1™,
had an uneventful anaesthetic when ketamine
and pancuronium were used (Oberoi et al 1987).

5. Regional techniques may be successful,
despite problems having been encountered.
Standl and Wappler (1996) inserted a caudal
catheter for intra- and postoperative analgesia
during extensive orthopaedic surgery.
Rozkowski et al (1996) described continuous
spinal bupivacaine through a 22-G catheter for
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Caesarean section. They found that the vertebrae
did not coincide with the anatomical midline.
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Asthma

A condition of hyperreactivity of the
tracheobronchial tree, in which a number of
exogenous and endogenous stimuli can produce
reversible airway obstruction. Histamine and the
leukotrienes (LT) are thought to be the most
active chemical mediators, whilst acetylcholine
may contribute via a disturbance in autonomic
balance. As obstruction worsens, increasingly
smaller airways are affected. Expiration is
prolonged, residual volume and functional
residual capacity are increased, whilst vital
capacity, inspiratory capacity and expiratory
reserve volume are reduced. Widespread
ventilation perfusion inequalities may occur

to produce hypoxia, at a time when the work
of breathing is considerably increased. In
addition to bronchospasm, the pathological
changes include oedema of the bronchial
mucosa, secretion of mucus, and epithelial
desquamation.

The leukotrienes, which are arachidonic acid
derivatives, are proinflammatory agents with
actions that include airway smooth muscle
contraction and bronchoconstriction, increased
mucus secretion and inflammatory cell
infiltrates, increased vascular permeability and
oedema formation. Leukotriene antagonists have
recently been introduced. They reduce the
requirement for beta agonists and steroids, but
their place in the overall management of asthma

has yet to be defined (Drazen 1998, Drazen et al
1999).

New asthma guidelines have been produced to
be read in conjunction with the 1993 guidelines
(Guidelines for the Management of Asthma
1997, Keeley & Rees 1997). Available drugs are
ranked in a series of steps (1-5), and 16%
asthmatics are on step 3 (which is the most
controversial area), or above (Tattersfield &
Harrison 1999).

Preoperative abnormalities

1. There may be a history of wheezing,
dyspnoea, cough, and sputum production. The
chest may be hyperresonant and the breath
sounds diminished, with prolonged expiration
and an audible wheeze. In very severe cases the
wheeze disappears.

2. Therapy in asthma can be aimed at
blocking airway reflexes, relaxing smooth
muscle, inhibiting the release of inflammatory
mediators, and increasing beta adrenoceptor
tone. An increasing appreciation of the role of
the inflammatory component led to a change of
emphasis in drug therapy for long term
treatment (Barnes 1989, Guidelines for the
Management of Asthma in Adults 1990,
Guidelines for the Management of Asthma
1997). Bronchodilators are primarily indicated
for short term relief of bronchospasm, acute
asthma attacks, and the prevention of exercise-
induced asthma.The main bronchodilators are,
in decreasing order of effectiveness, beta,
adrenoceptor agonists, theophylline derivatives,
and anticholinergics. For the chronic state,
emphasis is now placed on the early introduction
of regular inhaled anti-inflammatory drugs such
as corticosteroids (beclometasone dipropionate
or budesonide), sodium cromoglycate, and
nedocromil sodium. Since their onset of action is
slow, long term therapy is required. The use of
the aerosol form of bronchoactive drugs reduces
systemic side effects. In addition, bronchodilators
given by inhalation act more rapidly than oral
ones, and equally as fast as intravenous
preparations. The recently introduced



leukotriene receptor antagonists may replace
inhaled steroids.

3. Chest X-ray may show an increase in
bronchovascular markings and hyperinflation,
and in the later stages, some degree of
emphysema. In an acute asthma attack,a CXR is
essential to exclude pneumothorax.

4. An FEV, of less than 1litre, or an
FEV,/VC ratio of less than 40% and an
increased Paco,, may all indicate the need for
postoperative IPPV.A PEFR of less than
1201 min™' and an MVV of less than 50% of the
predicted level also indicate severe obstruction.

5. There may be an improvement in
pulmonary function tests and blood gases after
administration of bronchodilators.

6. Studies of near fatal episodes of asthma on
arrival in hospital suggest that they were
secondary to asphyxia as a consequence of
undertreatment, rather than overtreatment, of
asthma by beta adrenoceptor agonists, as had
been previously suggested (Molfino et al 1991).

7. Treatment is with inhaled short-acting
beta agonists, long-acting beta agonists
(salmeterol), or inhaled anti-inflammatory agents
(beclometasone, budesonide, fluticasone,
cromoglycate or nedocromil). The recent
introduction of leukotriene antagonists,
montelukast, pranlukast and zafirlukast (Drazen
et al 1999), may decrease the need for rescue
therapy with beta adrenoceptor agonist drugs
and corticosteroids.

Anaesthetic problems

1. The inflammatory component is
particularly significant for the patient needing
anaesthesia (Hirshman & Bergman 1990).The
effect of reflex increases in airway tone depends
upon the initial calibre of the airway. If
inflammation causing mucosal oedema and
secretion of mucus is present, then reflex
bronchospasm may have profound effects on
airway resistance. An apparently asymptomatic
patient who has inflamed airways may thus
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develop complete airway closure after tracheal
intubation, despite having had no audible
wheeze on preoperative examination.

Bwyisy

2. There is an increased sensitivity to airway
manipulations during light anaesthesia. Kim and
Bishop (1999) showed that reversible
bronchoconstriction occurs with tracheal tube
insertion, but not with a laryngeal mask airway.
Tracheal intubation may precipitate acute
bronchospasm. In a computer-aided incidence
study of 136 929 anaesthetics, it was found that
bronchospasm was usually triggered by
mechanical stimuli (Olsson 1987).

3. Cardiac arrhythmias can occur more
frequently in the presence of hypoxia and
acidosis, or following the overuse of
sympathomimetic agents. Sudden spontaneous
deaths in asthmatics have been attributed to the
combination of nebulised high dose beta,
sympathomimetics and long-acting theophylline
derivatives, although doubt has been cast on this
theory (Molfino et al 1991).

4. Halothane can interact with
aminophylline to produce serious arrhythmias,
even when theophylline levels are within the
therapeutic range. This combination was
suggested to have been the cause of ventricular
fibrillation (Stirt & Sternick 1982) and
ventricular tachycardia (Roizen & Stevens
1978).The xanthines are beta adrenoceptor
stimulators that release norepinephrine
(noradrenaline) and inhibit the breakdown of
cyclic AMP.

5. Inhalational agents may worsen ventilation
perfusion inequalities and increase hypoxia, by
reducing hypoxic pulmonary vasoconstriction.

6. Perioperative steroid cover is advisable if
steroids have been used within the previous 3
months.

7. In severe cases, postoperative [IPPV may be
required. It does, however, carry a high risk of
complications such as pneumothorax, cardiac
arrhythmias, pneumonia, and heart failure.

8. An increased incidence of postoperative
pulmonary complications.
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9. The Churg—Strauss syndrome, a systemic
vasculitis with eosinophilia, has been reported to
occur following the start of treatment with
leukotriene antagonists. It is suggested that the
condition is associated with the withdrawal of
steroids. The condition up until then had been
masked by steroid treatment (Stirling & Chung
1999).

Management

1. Elective surgery should not take place in
the presence of infection or untreated
bronchospasm. Preoperative preparation will
include physiotherapy, bronchodilators,
antibiotics and corticosteroid cover, if steroids
have been used within the previous 3 months. A
short course of steroids is also indicated before
surgery if inflammation is present (Hirshman &
Bergman 1990). A study of 71 asthmatics
undergoing 89 surgical procedures who were
treated with steroids showed minimal
complications (Kabalin et al 1995). In severe
cases it is important to assess the likelihood of
the need for IPPV in the postoperative period.

2. Anxiety may be a significant feature in the
asthmatic patient. Care and understanding
should be shown at the preoperative visit, and a
sedative premedication, such as an antihistamine
or benzodiazepine, is advantageous. The
potential seriousness of this disease cannot be
underestimated.

3. Despite having a drying eftect on
secretions, atropine may be desirable for a
smooth induction. It can also improve
dilatation in the larger bronchi by blocking
vagal constrictor effects. Although pethidine has
been promoted as a bronchodilator, it has
recently been shown to be a more common
cause of histamine release than morphine. Even
when bronchospasm is absent, some form of
preoperative bronchodilator therapy is
advisable.

Beta blockers are contraindicated, since even
those with a primarily cardiac action can
aggravate airway obstruction.

4. Induction agent. Bronchoconstriction can
arise from the drug itself, or directly from
tracheal intubation (Kim & Bishop 1999). Even
when attacks are infrequent, tracheal intubation
is one of the commonest causes of intraoperative
bronchospasm in patients who have any history
of asthma.The carina is particularly sensitive to
stimulation. However, in a controlled trial of
asthmatics undergoing induction of anaesthesia,
whilst 45% of patients who received thiopentone
wheezed after intubation, none who received
propofol did so (Pizov et al 1995). A study on
the effect of either propofol or halothane on the
respiratory mechanics of children found no
difference between them (Habre et al 1996).
There are no particular contraindications to the
use of benzodiazepines or etomidate.

5. There is experimental evidence that reflex
bronchospasm is prevented by iv lidocaine
(1 mgkg™), but not that resulting from the
release of allergic mediators (Downes et al
1980). In humans, the cough reflex in response
to tracheal instillation of sterile water was
suppressed by lidocaine 1.5 mgkg™" (Nishino et
al 1990).Thus the use of iv lidocaine
(1-1.5mgkg™) before induction has been
recommended. However, topical lidocaine
(lignocaine) spray is not effective, and may
actually induce bronchoconstriction in asthmatic
patients (McAlpine & Thomson 1989).

6. Use of a laryngeal mask airway has
been shown to avoid the reversible
bronchoconstriction associated with tracheal
intubation (Kim & Bishop 1999).

7. Ketamine has been suggested to be a
suitable induction agent for emergency
anaesthesia in asthmatics, when a rapid sequence
induction is required (Hirshman et al 1979). A
comparison with thiopentone in dogs showed it
to have a protective effect against bronchospasm,
which was abolished by beta adrenoceptor
blockers.

8. Halothane, enflurane and isoflurane are all
effective at reversing antigen-induced
bronchospasm (Hirshman et al 1982).The eftect
of halothane has been shown to be secondary to



blocking of baseline vagal tone (Brown et al
1993). However, halothane sensitises the heart to
the effect of exogenous and endogenous
catecholamines. It also interacts with
aminophylline to produce arrhythmias, even
when theophylline levels are within the
therapeutic range. The choice of isoflurane,
enflurane or sevoflurane may therefore be more
appropriate. An inhalational induction with
sevoflurane was given for emergency Caesarean
section in a patient with status asthmaticus (Que
& Lusaya 1999). However, in severe asthma,
inhalational agents may worsen ventilation
perfusion inequalities and increase hypoxia, by
reducing hypoxic pulmonary vasoconstriction.

9. Neuromuscular blockers. Atracurium
constricts peripheral airways in doses that
produce significant cardiovascular effects, and
this probably results from the release of
histamine acting on H, receptors (Mehr et al
1992).The peak eftects occur 3 min after a dose
of 0.5 mgkg™'. However, in a controlled trial in
asthmatics between atracurium and vecuronium,
atracurium had more adverse cardiovascular
events, but there were no differences in airway
pressures between the two (Caldwell et al 1995).

10. Regional anaesthesia may be used for
surgery or during labour. A retrospective study of
asthmatic parturients (Ramanathan et al 1990), and
a prospective study of suitable patients undergoing
surgery (Tanaka et al 1991), showed that epidural
anaesthesia could be safely administered, even
during acute exacerbations of asthma.

11. Treatment of acute bronchospasm:

a) If this occurs following tracheal
intubation, the easiest initial manoeuvre is
to try and deepen the anaesthetic using a
volatile agent.

b) Give salbutamol 250 L g in 20 ml saline
over 10 min or aminophylline 250 mg
over 20 min.

c) Ifthere is complete airway closure,
epinephrine 1 in 10 000 should be given
in divided doses, 1-10 ml. This may need
to be repeated.

d)

e)
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For continued problems, a salbutamol
infusion, 5t gmin™ (5ml of 1 mgml™
solution added to 500 ml 0.9% saline to
give a final concentration of 10 U gml™).

The use of ketamine in subanaesthetic
doses (bolus dose 0.75 mgkg™, infusion of
0.15mgkg'h™) has been used to treat
intractable bronchospasm in two patients
(Sarma 1992).

Residual bronchospasm can be treated
with aminophylline, as an infusion of
0.5mgkg'h™. In a small patient 750 mg
in 24 h or in a large patient 1500 mg in
24 h. However, the narrow margin
between therapeutic and toxic levels of
theophylline means that the drug is being
used less frequently. If aminophylline is
used, plasma theophylline levels must be
measured if treatment is prolonged for
more than 24 h. The therapeutic range is
1020 mg 1™ but toxic eftects such as fits,
arrhythmias and cardiac arrest have been
described with plasma levels as low as

25 mgl™'. Extreme caution is necessary if
the patient has already been taking
sustained-release theophylline
preparations.

Avoidance of IPPV in a severe asthmatic
was achieved by administration of a
subanaesthetic dose of halothane in 100%
oxygen using a close fitting mask (Padkin
et al 1997).

. Indications for IPPV in asthmatics:

Distress and exhaustion.

Deterioration in arterial blood gases. Pao,
<6.7kPa or Paco,>6.7 kPa, and
increasing metabolic acidosis.

Cardiac arrhythmias or hypotension.

Acute crises such as cardiorespiratory
arrest, decreased conscious level due to
sedatives, or a collapsed lung.

Technique of IPPV in asthmatics.
Inotropes should be available at
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intubation. Patients should be
underventilated and therefore
neuromuscular blockers may be required.
Provided that life-threatening hypoxia is
avoided, it is unnecessary to aim for
normal blood gases. Care should be taken
to prevent hyperinflation.

13. Refractory asthma has been treated on
the I'TU with propofol (Pedersen 1992),
magnesium sulphate (Mills et al 1997), and
halothane (Padkin et al 1997).
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Athletic heart syndrome

A term given to certain cardiac and ECG
changes which occur in some high performance
athletes, and that probably represent
physiological adaptations of the heart and
cardiovascular system to the demands of the
sport. The changes depend upon the nature of
the demand: endurance (isotonic or dynamic)
athletes such as marathon runners have chronic
volume overload because of sustained increases
in cardiac output (as much as seven-fold),
whereas weight lifters (isometric or static
athletes) experience transient episodes of
enormous pressure overload. Both have cardiac
enlargement. Left ventricular mass is increased as
a result of increases in left ventricular diastolic
cavity dimensions, thickness of the ventricular
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wall, or both. However, endurance athletes have
increases in LV end-diastolic volume (from

120 ml in an untrained person to 220 ml in a
resting athlete) and stroke volume (up to 170 ml
during exercise), with proportionate, but mild,
increases in ventricular wall thickness. Although
it was previously thought that pure power
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training considerably increased LV wall
thickness, a recent study showed that although
LV mass was increased, the increase in absolute
wall thickness was modest and rarely exceeded
the upper limits of normal (Pelliccia et al 1993).
From an echocardiographic study of 100
weight-trained, young athletes, the authors
found that increases in LV wall thickness above
12 mm were unusual, and concluded that, if it
was uneven in distribution, and exceeded

16 mm, a pathological cause should be sought.

In either case, when cardiac abnormalities occur,

the main problem is to differentiate these from
pathological heart disease, in particular,
hypertrophic cardiomyopathy (HCM).This is
increasingly recognised as an important cause of
sudden death in young people, a number of
whom have a family history (Editorial 1992).

However, those with ‘athlete’s heart’ are not
immune from problems, since the cardiovascular
changes which prepare athletes for exercise may
be disadvantageous during anaesthesia and
surgery. In a study of normotensive athletes with
cardiac hypertrophy, impairment of
cardiopulmonary receptor reflexes was found
(Giannattasio et al 1990).This indicates a potential
lack of appropriate response to haemorrhage or
orthostatic stress by means of a tachycardia.

Preoperative abnormalities

1. Physical examination may show a resting
bradycardia and displaced LV impulse.
Midsystolic murmurs may be heard in up to 50%
of dynamic athletes and third and fourth heart
sounds are common.

2. Chest X-ray shows an increased
cardiothoracic ratio, a globular heart, and
increased pulmonary vascularity.
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3. ECG changes. Certain rhythm
disturbances are more frequent than in the
general population, but the patients are usually of
an age group, and a degree of fitness, that would
not justify a routine preoperative ECG.
However, an unduly slow, and sometimes
irregular, pulse may lead an observant physician
to perform one. The ECG may show large
voltages, tall T waves and ST elevation, with signs
of right and left ventricular hypertrophy. A sinus
bradycardia will be found in the majority of
athletes and there is a significant correlation
between the heart rate and fitness. There may be
a range of depolarisation abnormalities including
wandering atrial pacemaker, first- and second-
degree heart block, right bundle branch block,
or ST-segment abnormalities. There is a close
relationship between incomplete right bundle
branch block and right ventricular hypertrophy
(Bjornstad et al 1993). Occasionally, third-degree
heart block has been reported (Hernandez-
Madrid et al 1991).

4. Echocardiography can help to differentiate
between the athletic heart and the pathological
heart (Maron et al 1995). In most athletes,
although the calculated left ventricular mass and
the size of the ventricular end-diastolic cavity are
both increased (the latter may be >55 mm), the
absolute ventricular wall thickness is usually
normal or only mildly increased (<13 mm). In
HCM, however, there is usually markedly (and
often unevenly) increased LV wall thickness,
ranging from 16 mm up to 50 mm, but the cavity
dimension is <45 mm (Pelliccia et al 1991).

5. Endurance athletes have poor tolerance to
orthostatic stress. Echocardiographic studies
suggest that the cause is mechanical rather than
autonomic in origin (Levine et al 1991).In
endurance athletes, a greater effective LV
chamber compliance and distensibility was
found compared with non-athletes. This resulted
in a steeper slope to the Starling curve, which
relates LV filling pressure to stroke volume.

6. Elderly male athletes with a lifelong
history of regular, strenuous exercise were shown
to have more complex arrhythmias and

profound bradyarrhythmias than did healthy,
elderly controls (Jensen-Urstad et al 1998).

Anaesthetic problems

1. General anaesthesia. There have been
reports of fit young athletes presenting with
unexpected episodes of arrhythmias or
conduction defects during general anaesthesia
(Bullock & Hall 1985, Abdulatif et al 1987).
However, in these cases, events were not serious
and the problem was one of awareness of the
diagnosis.

2. Whilst reduced heart rate responses to
baroreceptor stimulation may favour
cardiovascular function during exercise, it may
be disadvantageous during haemorrhagic or
orthostatic stress, when the ability to develop a
tachycardia is an important component in the
maintenance of stable cardiovascular
haemodynamics (Giannattasio et al 1990).

3. Regional anaesthesia. One athlete had two
periods of asystole and unconsciousness, from
which he was resuscitated with atropine, 25 min
after induction of spinal anaesthesia (Kreutz &
Mazuzan 1990). Subsequent ECG showed
resting sinus bradycardia, LV hypertrophy, and
ST segment abnormalities. This may have been
related to the recognised intolerance to
orthostatic stress.

4. In the first week after athletic
competition, endurance athletes can have
elevated heart-specific serum CK-MB enzyme
levels. Thus, caution must be exercised in the
interpretation of such investigations. However,
athletes are not immune from heart disease and
sudden deaths during exercise have been caused
by previously undiagnosed cardiomyopathies
(Editorial 1992, Committee on Sports Medicine
and Fitness 1995).

Management

1. In general, a careful preoperative history
will help to distinguish between patients with
physiological and pathological cardiac



abnormalities. ECG and echocardiography may
contribute if the diagnosis is in doubt. Although
both athletic heart syndrome and HCM can
produce a wide range of not dissimilar ECG
changes, the presence of prominent Q waves,
deep inverted T waves and strikingly increased
voltages would suggest a cardiomyopathy.
Exercise ECGs in patients with coronary artery
disease often show progressive abnormalities,
whereas when athletes exercise, arrhythmias
usually disappear.

2. During anaesthesia, if unexpected
arrhythmias occur in young, apparently fit
patients, the first problem is to exclude causes
such as hypercarbia, hypoxia, inhalational agents,
the response to surgical stimuli, and the use of
vasoconstrictors. The second is to be aware of
rarer causes of arrhythmias such as MH,
substance abuse, ankylosing spondylitis,
sarcoidosis, mitral valve prolapse, and
cardiomyopathies.

If the above pathological abnormalities have
been excluded, treatment is not necessarily
indicated. Earlier reports suggested that patients
with ‘athlete’s heart’ remain haemodynamically
stable during anaesthesia, and that conduction
defects respond to atropine. However, not all
arrhythmias during anaesthesia are benign and if
serious conduction defects occur they should be
treated expeditiously.

3. Care should be taken not to subject
athletes to sudden orthostatic stress, particularly
when performing spinal or epidural anaesthesia.
Hypotension, bradycardias and hypovolaemia
should be anticipated and treated.

4. Ttis essential that individuals with athletic
heart syndrome are not labelled as having a
pathological cardiac condition. If doubt persists,
referral to a cardiologist who is known to be
aware of the condition is advised. Extensive
invasive investigations will not usually be
appropriate, but echocardiographic measurement
of LV wall thickness and LV cavity size will
usually discriminate between athlete’s heart and
HCM. Maron et al (1995) have charted the
criteria for discrimination in the small number
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of individuals whose LV wall thickness lies in the
overlap zone between athlete’s heart and HCM.
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Automatic implantable
cardioverter defibrillator (AICD) in

patients requiring surgery and anaesthesia

A device used in the treatment of patients with
recurrent tachyarrhythmias that are unresponsive
to medical treatment. The automatic implantable
cardioverter defibrillator (AICD) sensesV'T or
VF and responds with countershocks to the
heart. Although there are significant
complications from the insertion of this device
and its subsequent aftercare, in this high-risk
group of patients the AICD has been found to
be superior to antiarrhythmic drugs in
prolonging survival (Anonymous 1999).

The newer generation devices will provide high-
energy shocks for VF and rapid VT, and
antitachycardia and antibradycardia pacing as
required (Pinski & Fahy 1999).

In the early days, AICD implantation required a
general anaesthetic, because of the need to
expose the apex of the heart, and anaesthesia was
usually required on at least two occasions.
However, with the newer generation,
lightweight devices, some centres are using local
anaesthesia and sedation, as for pacemaker
implantation.

Increasing numbers of these devices are being
implanted, therefore there is a greater chance of
a patient with an implanted AICD needing
incidental surgery. For a detailed review of the
AICD, see Zaidan (1999).

Description

Modern systems consist of a light weight pulse
generator, a programmer/recorder/monitor
(PRM), software and a telemetry wand (Cardiac
Pacemakers Incorporated). The PRM device
communicates with the AICD system via radio
waves through a handheld wand. The pulse
generator has leads for sensing cardiac rate and
delivering either shocks or pacing pulses. The
metal housing of the pulse generator acts as an
active electrode. There is a single, insulated lead
with two electrodes, proximal and distal. A dual

current pathway sends energy from the lead’s
distal electrode to both the proximal electrode
and the metal pulse generator. The endocardial
cardioversion/defibrillation and pacing lead is
inserted transvenously, via the left subclavian
vein, and positioned such that the tip of the lead
lies against the inner wall of the right ventricular
apex.The pulse generator box can be implanted
in a subcutaneous pocket in the left pectoral
region, or in the abdomen, with the label side
facing towards the skin. Most pulse generators
have an identifier that is visible on X-ray film,
displaying the model and manufacturer’s name.
The leads are usually tunnelled subcutaneously
to the implantation pocket. An AICD can be
programmed for both VE and tachycardia or
bradycardia pacing. At implantation, the lowest
successful shock is recorded. The pulse generator
automatically records information about
arrhythmia detection and therapy for each
detected episode. An ‘episode’ is defined as the
period from the initial detection of an
arrhythmia to its termination and this
information is stored in the pulse generator.

The device can be programmed to detect
tachycardias in certain ranges, to charge and to
deliver a shock, if and when the predetermined
criteria are fulfilled. It can also recharge to a
higher charge, giving, if necessary, up to five
countershocks of 30 joules each.The device can
only be deactivated and reactivated by the
programmer wand. Patients are followed up at an
implantation centre and, from time to time, pulse
generators and electrodes will need replacement.

Surgical diathermy should not be used when an
AICD is active, because the pulse generator may
interpret it as an arrhythmia and deliver a shock
to the patient.

Indications for insertion

1. Recurrent ventricular tachyarrhythmias
that are not controlled by drugs, or in patients
who do not tolerate the appropriate therapy.

2. Recently, the indications have been
extended to certain patients who have one of the



congenital long QT syndromes (eg Romano—
Ward and Jervell, Lange—Nielsen, etc.). AICDs
are now used in the small number of individuals
who cannot tolerate beta blockers. Alternatively,
if this therapy is ineffective in controlling
episodes of syncope, left thoracocervical
sympathectomy, with or without implantation of
AICDs, may be required (Groh et al 1996).

Anaesthetic problems

1. If anaesthesia is required, the patient may
need two anaesthetics, the first for insertion, the
second about 3 months later to test device
function. However, this is not always necessary
(Lee 1992), and local anaesthesia with sedation is
increasingly being used (Stix et al 1999). Patients
with malignant ventricular arrhythmias are high-
risk candidates for anaesthesia and surgery (Kam
1997), and the average operative mortality is
3.5%.Those with long QT syndrome, however,
rarely have significant structural heart disease.

2. Awareness under anaesthesia has been
reported when propofol infusions were
administered on the same side as implantation,
because propofol was lost from the central
venous access site (Moerman et al 1995).

3. Testing of the device. Repeated
intraoperative induction of VF may be needed to
test thresholds, during which haemodynamics
may be compromised, and cerebral oxygen
uptake may be depressed for some time, if two or
more shocks are required (de Vries et al 1998).
The amount of cognitive dysfunction found 5
days later was related to the duration of the
reperfusion interval between shocks (Murkin et
al 1997).Testing with the patient awake is also
necessary, so that he/she can experience the
sensation of a shock. However, if reversion to
sinus rhythm does not occur, an anaesthetist will
be required urgently, so that external
defibrillation can be applied. Each time a test is
performed there is a risk that normal rhythm
will not be restored (Horrow & Pharo 1991).

4. The presence of the AICD patches may
increase the energy requirements for external
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defibrillation, to a level higher than usual with
the paddles in the standard position. In one case,
failure to convert an induced episode of VF was
finally solved by placing the internal paddles
perpendicular to the plane of epicardial patches
and delivering two near-simultaneous
(orthogonal) shocks discharged 50 ms apart
(Horrow & Pharo 1991).

5. Most patients are receiving antiarrhythmic
therapy, usually amiodarone. This drug may
increase the threshold for defibrillation. Possible
amiodarone-induced pulmonary toxicity was
reported in two patients undergoing one-lung
anaesthesia with high oxygen concentrations for
AICD insertion (Herndon et al 1992).

6. Anaesthetic agents, or antiarrhythmics
such as lidocaine (lignocaine) and verapamil, may
alter cardiac conduction or the thresholds for
defibrillation.

7. The AICD can be triggered by any form
of electromagnetic radiation, including
electrocautery (Gaba et al 1985). In one patient
the countershock sequence that precipitated VT
was initiated by the diathermy.

8. The AICD may discharge at any time,
therefore staff handling the patient are advised to
wear gloves (Lee 1992).

9. Poor ventricular function is associated
with an increased mortality at operation.
Ventricular arrhythmias can occur at any time,
with a resultant decrease in cardiac output.

10. Problems associated with certain
procedures:

a) Extracorporeal shock wave lithotripsy
(ESWL). In patients undergoing ESWL
for fragmentation of calculi, there is a
danger of the piezoelectric crystal being
shattered by the shock wave (Horrow &
Pharo 1991, Long & Venditti 1991).

b) ECT needs special precautions. If the
patient is earthed, ECT current may pass
through the heart via the AICD and cause
VE
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¢) Problems of using transcutaneous
electrical nerve stimulation (TENS).

11. Complications of initial AICD insertion
include wound infection, seroma of the pocket
holding the device, pleural eftusion, device
failure, and inappropriate activation.

Management

1. Anaesthesia for implantation of AICD. In
the past, general anaesthesia was usually
employed. However, with the newer generation,
lightweight devices, there is increasing use of
local anaesthesia and sedation. In a controlled
trial of 40 patients undergoing either local
anaesthesia and sedation, or general anaesthesia,
local techniques were found to be safe,
acceptable, cheaper, and less time consuming
(Stix et al 1999). In addition, the use of lidocaine
(lignocaine) did not adversely affect
defibrillation thresholds. When general
anaesthesia was used initially, intra-arterial
monitoring was recommended, because testing
involved induction of VF (Gaba et al 1985). This
can be associated with adverse cardiopulmonary
effects, which sometimes require treatment with
inotropic agents (Hachenberg et al 1991).
However, others have suggested that ETCO,
monitoring may be sufficient to indicate
decreases in cardiac output (Cashman et al
1992). Central venous access is needed for
passage of the pacing wires and for
administration of vasoactive drugs. A comparison
between intravenous anaesthesia with propofol
and inhalational anaesthesia with isoflurane
showed no significant changes in the
defibrillation threshold (Moerman et al 1998). If
propofol infusions are used, they should be
administered on the contralateral side, so that
propofol is not lost through the central venous
access (Moerman et al 1995).

2. Patients are regularly followed up at
implanting centres, for retrieval of data from
memory about therapy episodes, and checking
the integrity of the leads and the battery life of
the pulse generator.

3. Anaesthesia for incidental surgery that
requires surgical diathermy. If incidental surgery
is required for which diathermy is essential, the
AICD must be deactivated first. If a hospital has
neither an implanting centre nor access to an
experienced programmer, the manufacturer will
usually provide a technical service. First of all
the function and frequency of firing needs to
be assessed. The AICD is interrogated by
holding the telemetry wand over the pulse
generator, to access the history and therapy data
stored in memory. The wand is also used to
program, or delivery therapy, as required. The
technician must also be present in theatre, to
deactivate the device, to reactivate it, and to
check it at the end of surgery. Before
deactivation, external adhesive defibrillator pads
are applied to the patient’s chest and attached to
a defibrillator figured in the mode for delivery
through the pads. Should ventricular
arrhythmias occur during surgery, defibrillation
can take place without delay.

4. Interaction with antiarrhythmic drugs.The
minimum energy requirements to deliver an
effective shock may be altered by certain drugs.
This is more likely to be a problem shortly after
insertion of the AICD. For this reason, the
trigger threshold for defibrillation should be
assessed each time antiarrhythmic medication is
changed. It has been shown that verapamil
significantly increases the defibrillation energy
requirement and for this reason it is
recommended that verapamil should be used
with caution in patients with AICDs and a
marginal defibrillation threshold (Jones et al
1991). For anaesthetists managing patients with
AICDs, it is important to remember this fact
when treating perioperative arrhythmias.

5. Anaesthesia for ECT. This frequently
induces transient arrhythmias, therefore current
recommendations are that the AICD should be
deactivated before the administration of each
treatment and reactivated on completion, in
order to minimise the risk of an inappropriate
shock (Tchou et al 1989). However, more
recently, successful use of ECT without
deactivation has been reported (Pornnoppadol et



al 1998). External defibrillator pads and full
resuscitation equipment will again be required.

6. Radiotherapy. lonising radiation,
particularly in high dosage, may adversely affect
pulse generator operation. The device should be
inactivated, shielded, and checked afterwards
(Cardiac Pacemakers Incorporated).

7. Magnetic resonance imaging. Direct
current magnetic fields can exert significant
mechanical forces on an AICD pulse generator
because of its ferromagnetic components
(Menon et al 1992).These can cause physical
pain and injury, and can damage the pulse
generator. Alternating magnetic fields can cause
a pulse generator to: 1) charge and deliver a high-
voltage shock to the patient, ii) inhibit
bradycardia pacing, iii) disable antitachycardia
therapy, or iv) change programmed parameters
(Cardiac Pacemakers Incorporated).

8. Staft handling these patients are advised to
wear gloves, because a shock can occur at any
time (Lee 1992).

9. Extracorporeal shock wave lithotripsy
(ESWL). Previously, this was not recommended
in patients with an AICD, because of the
powerful mechanical and electrical forces
generated during treatment, and the close
proximity of the AICD to the focus of the shock
waves (Vassolas et al 1993). However, recent
studies conclude that ESWL can be performed
safely in selected patients with modern AICDs,
although the device should be shielded, and a
complete test should be performed on it after
treatment (Streem 1997, Chung et al 1999). In
order to investigate methods of protecting the
device from the shock wave, an AICD generator
was strapped to a patient who was undergoing
ESWL. It was protected from the shockwave
with 1inch (2.5 cm) thick, styrofoam board and
was subsequently examined for damage; none
was found (Long & Venditti 1991).

10. Investigations have shown that
emergency, noninvasive transcutaneous pacing is
possible in patients with AICD patches, despite
the fact that there is insulation of the epicardial
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patch electrodes (Kemnitz et al 1992). No
difference in thresholds was found when
compared with patients without them who were
undergoing routine CABG.

11. Access to extracorporeal circulation
facilities may be life saving if refractory VF
occurs (Horrow & Pharo 1991).

12. Further information can be obtained
from:

http://www.implantable.com
http://www:guidant.com

http://www.medtronic.com
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Autonomic failure

Failure, or dysfunction, of the autonomic
nervous system is being increasingly recognised
as a complication of a number of disease
processes. In familial dysautonomia (Riley—Day
syndrome), there is a decrease in all neuronal
populations, as well as a decrease in synthesis of
norepinephrine (noradrenaline). Through its
sympathetic and parasympathetic pathways, the
autonomic nervous system supplies and
influences every organ in the body (Mathias
1997). It 1s therefore not surprising that
autonomic failure can have such widespread
effects. Dysfunction may be secondary to
diabetes, Guillain—Barré syndrome, Parkinson’s
disease, multiple system atrophy (formerly
Shy—Drager syndrome), tetanus, AIDS,
postcerebrovascular states, alpha adrenoceptor
blocking drugs, and the peripheral neuropathy of
amyloid disease. A pure neuropathy can also
occur, which is peripheral in origin (Goldstein et
al 1997). Occasionally, an acute autonomic
neuropathy, of sudden onset, can occur in young
people (Hart & Kanter 1990). Sympathetic or
parasympathetic systems, or the functions of



both, may be affected. Gastroparesis and syncope
are the commonest presenting signs, and the
CSF protein level may be increased.

Autonomic dysfunction can be central or
peripheral in origin, and may affect sympathetic
or parasympathetic nerves. A recent consensus
statement classifying the different types of disease
involving autonomic failure has been made
(Anonymous 1996). Whilst autonomic failure
will produce widespread disturbances of organ
function, it is the cardiovascular and respiratory
effects that are of particular concern to the
anaesthetist.

Preoperative abnormalities

1. General features. The clinical manifestations
of primary, chronic autonomic failure include
the following features: orthostatic hypotension,
anhydrosis, heat intolerance, constipation,
dysphagia, nocturia, frequency, urgency,
incontinence, retention of urine, erectile or
ejaculatory failure, Horner’s syndrome, stridor,
apnoea, Parkinson’s disease, cerebellar and
pyramidal features (Mathias 1997).
Erythropoietin depletion may cause anaemia,
particularly in diabetic neuropathy (Watkins
1998).

2. Cardiovascular. Orthostatic hypotension,
peripheral vasodilatation and an inability, in
response to stress, to produce the normal pressor
response that depends on reflex vasoconstriction
and tachycardia. There is reversal of the usual
diurnal pattern of blood pressure, and also of that
normally produced by postural changes. A
number of clinical features of autonomic
dysfunction have been described:

a) Postural hypotension. The blood pressure
increases when in the supine position at
night, and decreases on standing. A
decrease in the systolic blood pressure of
30 mmHg on standing is significant.

b) Abnormal blood pressure response to the
Valsalva manoeuvre. This manoeuvre
involves taking a maximum inspiration,
blowing into a tube connected to a
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mercury manometer, and elevating the
mercury level to 40 mmHg for 10s. A
slow blow-oft valve in the system requires
the subject to blow continuously to
maintain the pressure. Four phases of
response are described in normal
individuals:

i) A rapid increase in arterial pressure
immediately after the onset of
straining, when the intrathoracic
pressure is added to systemic arterial
pressure.

il) A decrease in blood pressure, with an
associated tachycardia secondary to
diminished venous return. Some
restoration in pressure occurs later in
this phase.

iii) Following the release in straining, there
is a sudden brief reduction in pressure.

iv) Finally there is a terminal elevation of
pressure above control values,
associated with a bradycardia. The
release of the Valsalva manoeuvre
restores venous pressure and cardiac
output at a time when the systemic
vessels are still constricted. The arterial
pressure increases above normal, the
baroreceptors are stimulated, and a
bradycardia occurs until the pressure
returns to its normal value.

Since a patient with autonomic failure cannot
respond with vasoconstriction, the blood
pressure continues to decrease during the Valsalva
manoeuvre. There is no overshoot in blood
pressure when the straining is released, with a
gradual return to normal. No tachycardia or
bradycardia occurs. In clinical practice this has
been difficult to demonstrate without direct
arterial monitoring (Brown 1987); however, a
technique in which a pulse oximeter is linked to
a chart recorder has been described to show this
(Broome & Mason 1988).

3. ECG.The R—R variation on the ECG is
lost, and there are no heart rate changes on
taking six deep breaths.
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4. Fluid and electrolyte homeostasis. This is
disturbed, resulting in a failure to concentrate
urine at night. There is a nocturnal diuresis and
sodium loss (Watson 1987).

5. Central versus peripheral failure. Differences
exist between autonomic failure of central origin
and that of peripheral origin. Central lesions, in
which there is preservation of sympathetic
ganglia, have normal basal serum norepinephrine
(noradrenaline) levels, whereas those with pure
autonomic failure often have low values
(Goldstein et al 1997, Mathias 1997).

6. Sudden death. Sudden death can occur
during sleep in patients with multiple system
atrophy and vocal fold dysfunction. This may be
associated with dyskinesia of the muscles of the
larynx. Sudden death can also occur in young
people with type 1 diabetes mellitus; nocturnal
hypoglycaemia may be compounded by
autonomic dysfunction (Weston & Gill 1999).

Anaesthetic problems

1. Hypotension. Blood pressure is extremely
sensitive to changes in extracellular fluid volume,
and hypotension may occur on induction of
anaesthesia. In a prospective study of 17 diabetic
patients having eye surgery, 35% required
vasopressors, compared with 5% of nondiabetic
controls. They were required more often in those
with the poorest autonomic function (Burgos et
al 1989).Tracheal intubation produces less of a
pressor response than is seen in normal patients
and, in fact, the first few minutes after tracheal
intubation is the period of highest risk for
hypotension and bradycardia.

2. Arrhythmias, bradycardias, and unexpected
cardiac arrest have all been described. Atropine-
induced heart rate increases were found to be
significantly less in diabetics than in nondiabetics
(Tsueda et al 1991).

3. Respiratory arrest and diminished
sensitivity to hypoxia and hypercarbia have been
reported (Page & Watkins 1978).

4. The response to catecholamines is variable

(Stirt et al 1982). In central dysfunction, the
response to indirect-acting catecholamines is
normal, and there is no sensitivity to those acting
directly. With peripheral dysfunction, there may
be lesser response to indirect-acting
catecholamines, but an exaggerated (denervation
hypersensitivity) response to those acting directly.

Management

For the problems of individual diseases, see
Diabetes, Familial dysautonomia, Multiple
system atrophy, Guillain—Barré syndrome,
Parkinson’s disease, Tetanus, AIDS, etc. It is
important to realise that autonomic dysfunction
exists to varying degrees. It is not an all or none
phenomenon (Ewing & Clarke 1986).

1. Awareness of the possibility of localised or
generalised dysfunction in association with
another disease. A wide variety of tests have been
described (Ravits 1997), but for anaesthetic
purposes, screening tests are best directed
towards cardiovascular involvement.

2. Good management lies in the anticipation
of possible problems, close patient monitoring,
and the minimisation of cardiovascular changes
by judicious fluid and drug therapy.

3. ECG and blood pressure should be
monitored from the outset of the anaesthetic.

4. All drugs should be given with caution.
Hypotension may require a fluid load and
intropic agents.

5. The patient’s lungs should be ventilated, or
respiration closely monitored, particularly in the
postoperative period.

6. Patients with multiple system atrophy and
vocal cord abductor paralysis probably require
tracheostomy (Isozaki et al 1996).
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Becker muscular dystrophy
(BMD)

A muscle dystrophy which is less severe than
Duchenne muscular dystrophy (DMD) and ten
times rarer. The two dystrophies share the same
locus, Xp21, and the protein product of the gene
is dystrophin. DMD has an absence of
dystrophin, whereas BMD has an alteration in
the size or quantity of dystrophin (Dubowitz
1992). Dystrophin is located to the inner surface
of the sarcolemmal membrane. It probably forms
a complex with other proteins, and is important
in maintaining the integrity of the sarcolemma
(Ohlendieck et al 1993, Dubowitz 1997).As a
result of these abnormalities, the muscle
becomes extremely susceptible to necrosis.

Preoperative abnormalities

1. May present with muscle cramps on
walking long distances, or episodes of red-
coloured urine following exercise.

2. Itis a progressive muscle dystrophy similar
to DMD, but less severe. It runs a parallel clinical
course, but at a slower rate, and is more variable.
Whereas the majority of boys with DMD are
wheelchair bound by the age of 12 years, BMD
patients are usually mobile until 16 years, and
some still ambulatory in their 60s (Dubowitz
1992).

3. Cardiac disease in mild cases is more
frequent than previously thought. In 28 patients
with only subclinical or ‘benign’ BMD,
myocardial involvement occurred in 72% and
60% respectively. The right ventricle was affected
early by the cardiomyopathic process, and the
left ventricle later (Melacini et al 1996).
Mechanical stress could occur if individuals,
unaware of the cardiac disease, exercised
strenuously. Life-threatening arrhythmias
complicate the later stages of BMD. A recent
study of BMD carriers has shown that more than
60% had abnormalities on echocardiography
(Hoogerwaard et al 1999).

4. The presence of a hypercoagulable state in

X-linked dystrophic patients has been suggested
(Porreca et al 1999).

5. The diagnosis can usually be confirmed by
a combination of clinical features, family history,
tests that examine the dystrophin protein, and
those that examine the gene.

Anaesthetic problems

1. Serious or fatal events in BMD patients
may have been preceded by apparently normal
anaesthetics, or ones that were followed by
myoglobinuria, or other evidence of
rhabdomyolysis. Hyperkalaemic cardiac arrest
and death during dental anaesthesia, 80 min after
halothane and suxamethonium, has been
reported in a 6-year-old boy with known BMD.
A previous anaesthetic with halothane alone had
been followed by myoglobinuria (Bush &
Dubowitz 1991). Cardiac arrest occurred 25 min
after halothane and suxamethonium for post-
tonsillectomy bleeding in an 11 year old.
Postmortem showed myopathy and evidence of
several preceding episodes of muscle necrosis.
Retrospective questioning revealed a history of
leg cramps on walking, a family history of BMD,
and a probable episode of myoglobinuria after a
previous anaesthetic (Farrell 1994).

2. The diagnosis may be unknown, and the
event associated with anaesthesia can be the first
sign of the disease. Hyperkalaemic cardiac arrest
occurred after halothane induction followed by
suxamethonium in a 3-month-old boy.
Resuscitation was successful, and muscle biopsy
showed BMD (Sullivan & Thompson 1994).

3. Evidence of rhabdomyolysis alone may
occur (Shoji et al 1998). Myoglobinuria followed
maxillofacial surgery using enflurane in a 22-
year-old man with BMD. Further anaesthesia 35
days later, but without volatile agents, showed no
evidence of thabdomyolysis (Umino et al 1989).

4. Evidence of metabolic stimulation, similar
to that seen in MH, has been described.
Hyperthermia, masseter spasm, rhabdomyolysis,
and heart failure occurred in a 17-year-old boy
following a GA (Ohkoshi et al 1995).



Management
1. Examination for possible cardiac disease.

2. In a patient with known BMD, there
should be careful questioning about red-
coloured urine following previous anaesthetics.

3. Volatile agents and suxamethonium should

probably be avoided.

4. If sudden cardiac arrest occurs when
suxamethonium has been used, hyperkalaemia
must be assumed to have occurred, and
treatment directed towards reduction in serum
potassium. ECG will show peaked T waves and
wide QRS complexes.

For a 70-kg adult give glucose 50% 50 ml
with insulin 10—20 u. Calcium chloride 10%
10—20ml over 5—10 min and sodium
bicarbonate 8.4% 50 ml.

For a child give glucose 0.5 gkg'h™! and
insulin 0.05 u kg'h". Calcium gluconate 10%
0.5ml kg™ and repeat twice if necessary. Sodium
bicarbonate 8.4% 2.5 ml kg™'.

5. Calcium acts immediately and its effect
lasts for 15—30 min. Sodium bicarbonate and
insulin/glucose act in 15-30 min and their
effects last for 3-6 h.
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Beckwith—-Wiedemann syndrome

A congenital overgrowth syndrome. Anaesthesia
may be required for closure of omphalocoele,
tongue reduction, tracheostomy, embryonic
cancers, adenotonsillectomy, or renal
investigations.

Preoperative abnormalities

1. Macroglossia (97%), abdominal wall
defects (80%), >90% percentile on the growth
chart (88%)), ear creases (76%), facial naevus
flammeus (62%), nephromegaly (59%),
hypoglycaemia (63%), hemihypertrophy, and
visceromegaly were found in a study of 76
patients (Elliott et al 1994). Congenital heart
disease may occur.
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2. Associated with an increased risk of
embryonal cancers such as Wilm’s tumour,
neuroblastoma, hepatoblastoma, adrenocortical
carcinoma, and rhabdomyosarcoma (DeBaun &
Tucker 1998).

3. A high incidence of nonmalignant renal
abnormalities; renal cysts, hydronephrosis, and
nephrolithiasis (Choyke et al 1998).

4. Monitoring is required for tumours
(Beckwith 1998).

Anaesthetic problems

1. Upper airway obstruction can occur in
the presence of macroglossia, particularly when
the patient is supine. Anterior tongue
reduction surgery may be needed (Menard et
al 1995, Morgan et al 1996). However, this
may not necessarily improve the airway
problems if the predominant anatomical
feature is tongue base enlargement, in which
case tracheostomy may be required (Rimell et
al 1995). In addition, regrowth has been
reported (Kopriva & Classen 1998). Accidental
trauma of the large tongue may produce
problems (Thomas & McEwan 1998).
Extubation difficulties occurred secondary to
upper airway obstruction in a neonate who
had undergone omphalocoele repair (Suan et
al 1996).

2. Obstruction may also be associated
with adenotonsillar hypertrophy, which is
common in these children. In these patients,
adenotonsillectomy will improve the situation
(Rimell et al 1995).

3. Severe hypoglycaemia may occur.
Hypoglycaemic fits have been reported in early
life (Suan et al 1996). Subtotal pancreatectomy
was performed in an infant whose blood sugar
was difficult to control (Gurkowski & Rasch
1989).

4. Preoperative polycythaemia required
partial exchange transfusion before closure of an
omphalocoele (Tobias et al 1992).

Management

1. Assessment of potential airway or
intubation difficulties.

2. Monitoring of blood sugar for
hypoglycaemia. For hypoglycaemia, a bolus dose
of 10% dextrose, 2ml kg™ is required.

3. Postoperative respiratory monitoring for
obstruction and respiratory insufficiency.

4. Tracheostomy may be required in the
presence of tongue base obstruction.
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Budd-Chiari syndrome

A syndrome caused by obstruction to the
hepatic venous outflow and resulting in a clinical
picture of hepatomegaly and portal
hypertension. It may be secondary to
haematological disorders, malignancy, oral
contraceptives, heart failure, or constrictive
pericarditis. The three main sites of obstruction
are: i) inferior vena cava, ii) large hepatic veins,
and iii) small intrahepatic venules. The condition
may be acute or chronic. Acute Budd—Chiari
syndrome with hepatocyte necrosis may require
urgent portosystemic, decompressive, surgical or
interventional radiological procedures.
Untreated hepatic venous thrombosis usually
results in progressive liver failure and death.
Medical treatment is of little help, therefore
shunt procedures or liver transplantation will be
needed (Gupta et al 1986, Klein et al 1990).

Preoperative abnormalities

1. Abdominal pain and swelling were the
commonest symptoms in a review of 44
patients (Mahmoud et al 1996). Ascites and
hepatomegaly will be present in the majority.
Vomiting, splenomegaly, jaundice, or bleeding
from oesophageal varices may also occur. If the
vena cava is involved there will be dependent
oedema.

2. Liver function abnormalities depend on
the site and severity of the obstruction. Liver
biopsy may show outflow obstruction, hepatic
necrosis, and fibrosis.

3. Aectiological factors include
polycythaemia, paroxysmal noctural

Medical disorders and anaesthetic problems

haemoglobinuria, antiphospholipid syndrome,
protein C deficiency, factorV Leiden,
myeloproliferative disorders, and mechanical
factors, such as webs and tumours. Hepatic
venous thrombosis has been reported in
association with ulcerative colitis, but in the
patient described, iron deficiency had concealed
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an underlying polycythaemia vera (Whiteford et
al 1999).

4. Treatment is aimed at the preservation of
liver function and includes thrombolysis,
angioplasty, stent placement, portacaval shunt,
mesoatrial shunt, and liver transplantation
(Henderson et al 1990).

Anaesthetic problems

1. Hepatic function may be compromised.

2. Surgery may be required for portacaval
or mesoatrial shunt, or liver transplantation.
This has been described in a patient with
paroxysmal nocturnal haemoglobinuria (Taylor
et al 1987).

3. Patients may present during pregnancy,
when the condition must be distinguished from
HELLP syndrome and acute fatty necrosis of the
liver. Antiphospholipid syndrome and
preeclampsia in a primipara presented with
Budd—Chiari syndrome from thrombosis of the
right hepatic veins (Segal et al 1996). Caesarean
section and liver transplantation took place in a
patient at 32 weeks of pregnancy (Valentine et al
1995, Salha et al 1996). FactorV Leiden was the
basis for the Budd—Chiari syndrome presenting
at 20 weeks’ gestation in another patient.
Caesarean section at 31 weeks’ gestation was
followed by acute hepatic failure 6 weeks
postpartum, and liver transplantation corrected
the coagulopathy (Fickert et al 1996).
Thrombotic thrombocytopenic purpura resulted
in postpartum hepatic venous thrombosis (Hsu
et al 1995). Paroxysmal nocturnal
haemoglobinuria has been associated with
haemolytic crises and Budd—Chiari syndrome
during pregnancy (Bais et al 1994). Maternal
deaths have been reported.
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Management

1. Haematological examination is important
because, in the absence of mechanical causes for
hepatic vein thrombosis, there is a high
incidence of underlying haematological
abnormalities (Boughton 1991); these include
myeloproliferative disorders, paroxysmal
nocturnal haemoglobinuria, systemic lupus
erythematosus, and antithrombin III deficiency.

2. Assessment of liver function, including
coagulation.

3. Low-dose heparin infusion from the first
postoperative day has been recommended
(Henderson et al 1990), with subsequent low-
dose aspirin and long-term anticoagulation to
reduce the risks of graft thrombosis.

4. Liver transplantation will cure the
inherited thrombophilias, for example factorV
Leiden, protein C and S, etc. (Fickert et al 1996).

5. Inaboy with paroxysmal nocturnal
haemoglobinuria who developed Budd—Chiari
syndrome, resolution was achieved following
bone marrow transplantation (Graham et al

1996).

6. Pregnant patients with paroxysmal
nocturnal haemoglobinuria should be carefully
monitored for the onset of Budd—Chiari
syndrome (see Paroxysmal nocturnal
haemoglobinuria).
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Buerger’s disease

A type of occlusive peripheral vascular disease
which, until recently, predominantly aftected
young men. Some changes in the disease pattern
have been observed (Olin et al 1990). An
increasing number of women, more common



involvement of the upper extremity, and its
occurrence in older patients are being reported
(Sasaki et al 1999).There is a strong association
with smoking. The disease primarily affects small
vessels of the feet, legs, and hands, and is
exacerbated by vasospasm.The aetiology is not
fully understood, but there may be an
immunological component. Abnormal responses
to type I and III collagen have been
demonstrated. The intense inflammation of the
early stages progresses to fibrous encasement of
the whole neurovascular bundle.

Preoperative abnormalities

1. Clinical criteria are: 1) a smoking history,
i1) onset before the age of 50 years, ii1)
infrapopliteal arterial occlusions, iv) either upper
limb involvement or phlebitis migrans, and v)
absence of risk factors for atherosclerosis, other
than smoking (Shionya 1998).

2. Raynaud’s disease, nonhealing ulcers or
gangrene of the feet may occur, even in the
presence of femoral and popliteal pulses. The
hands may be similarly affected. Frequently there
is preceding or accompanying phlebitis.

3. Peripheral pulses are reduced or absent.
Allen’s test may show a poor collateral
circulation to the hand.

4. Patients may be improved by stopping
smoking, the use of iloprost LD injections, and
sympathectomy.

Anaesthetic problem

1. Intra-arterial cannulation for blood
pressure monitoring is not usually
recommended, and indirect Doppler methods
are advised. However, in major procedures there
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may be overriding indications for direct pressure

measurements. %
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2. Analgesia may be needed for peripheral ©
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Management

1. Axillary artery pressure monitoring in a
patient with Buerger’s disease and an intracranial
aneurysm has been described (Yacoub et al
1987).A continuous axillary brachial plexus
block was established before cannulation of the
axillary artery with a 20-G catheter. Care was
taken to maintain the patient’s core temperature
with a warming blanket, and there was minimal
reduction in arterial pressure during clipping of
the aneurysm.

2. Continuous local anaesthesia via a silastic
catheter inserted in the region of the median
nerve has been reported (Saddler & Crosse 1988).
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Carcinoid syndrome

Carcinoids are gastrointestinal tumours that arise
from the fore-, mid- and hindgut (Kulke &
Mayer 1999). Midgut tumours are the
commonest, 36—-46% occurring in the appendix.
Less than 25% of tumours produce the carcinoid
syndrome, and the symptoms are probably
proportional to the amount of secreting tissue
present. Serotonin and the bradykinins are the
commonest hormones produced. More recently,
the role of the tachykinins (neuropeptides, which
include substance P, neurokinin A, and
neuropeptide K) has become apparent. Elevated
plasma tachykinin levels have been found in
nearly 80% of carcinoid tumours.

The majority of patients with the carcinoid
syndrome have liver metastases. Exceptions to
this are tumours from which the venous blood
passes directly into the systemic circulation (eg
bronchial and ovarian). In most cases, the liver
inactivates the hormones, and no symptoms are
produced.

The advent of somatostatin analogues has
dramatically improved the medical control of
carcinoid symptoms, and the management of the
perioperative period (Janmohamed & Bloom
1997). In general, patients treated with
octreotide, and prepared for surgery or
embolisation, showed decreased basal and
provoked release of 5HT and had no
intraoperative complications. Two patients who
had not initially been given octreotide,
developed severe crises on induction of’
anaesthesia, which responded to iv octreotide
(Ahlman et al 1988).The crises correlated well
with extremely high levels of 5-HT in the
arterial blood. However, even with preoperative
sc octreotide, complications can occur. Severe
refractory bronchospasm occurred following
tracheal intubation after fentanyl, etomidate,
lidocaine (lignocaine), and suxamethonium.
Octreotide 200 (L g resolved the crisis within 15
(Quinlivan & Roberts 1994).

Carcinoid heart disease still carries a poor
prognosis, and since the advent of successful
symptomatic medical treatment, the heart disease

has had more impact on mortality rates
(Anderson et al 1997).

Preoperative abnormalities

1. Serotonin can cause diarrhoea,
hypertension and tachycardia, mild
hyperglycaemia, hypoproteinaemia, and possibly
flushing.

2. Bradykinin, if secreted, causes flushing,
hypotension, bronchospasm and increased
capillary permeability. The latter results in
oedema and loss of electrolytes from the vascular
compartment. A careful history may help to
indicate whether significant amounts of
bradykinins are being secreted.

3. Tachykinins cause vasodilatation, and
possibly play a role in bronchospasm and fibrosis
of the cardiac valves.

4. Other vasoactive peptides such as
histamine and prostaglandins may be involved,
but their part in the syndrome has not, as yet,
been elucidated.

5. Preoperative investigations should include
urinary 5-hydroxyindole acetic acid levels,
which will be increased, and blood glucose,
which may be increased. Liver scan and LFTs
may be abnormal, with elevated liver enzyme
levels and hypoproteinaemia.

6. In some cases there may be tricuspid or
pulmonary valve disease secondary to chronic
serotonin secretion.

7. Severe intrapulmonary shunting has been
described in a patient with metastatic carcinoid
in the absence of liver involvement (Lee &
Lepler 1999).

8. Pharmacological treatment may involve
inhibitors of 5SHT synthesis, peripheral 5SHT
antagonists, and inhibitors of 5SHT release.
Ondansetron may improve gastrointestinal
symptoms and slow gastric emptying. The main
therapeutic indications for octreotide are: failure
to control symptoms with surgery or other
drugs, unfitness of the patient for surgery, and as



prophylaxis before surgery or investigative
procedures (Woods et al 1990). Newer, longer-
acting somatostatin analogues are being
investigated. Initial reports of lanreotide, which
can be given im, once a fortnight, suggest that it
may be effective in reducing symptoms
(Ruszniewski et al 1996).

Anaesthetic problems

A small number of patients with carcinoid
syndrome have developed serious cardiovascular
and respiratory complications during anaesthesia,
thought to be secondary to secretion of hormones
by the tumour, and provoked by mechanical,
biochemical, or pharmacological stimuli.
Symptoms may be proportional to the amount and
nature of the hormone produced, and certainly the
prognosis has been found to be related to the level
of 5-HIAA (5-hydroxyindoleacetic acid) excreted
at the time of diagnosis. This is poor if excretion is
greater than 1000 L g 24 h™'. General anaesthesia is
not always implicated. A fatal acute crisis has
occurred immediately after fine-needle liver biopsy
of liver metastases (Bissonnette et al 1990),and a
nonfatal one after bronchial biopsy (Sukamaran et
al 1982). Both of these procedures were performed
under local anaesthesia.

1. Serotonin is invariably produced, and if
secreted in excess during anaesthesia, is thought
to cause hyperkinetic states of hypertension and
tachycardia (Casthely et al 1986, Hughes &
Hodkinson 1989), certain types of flushing, and
prolonged recovery.

2. Bradykinins may or may not be secreted.
Their possible effects include hypotension
(Marsh et al 1987), secondary to both
vasodilatation and increased capillary
permeability, flushing, and bronchospasm (Miller
et al 1980, Quinlivan & Roberts 1994).The
bradykinin eftects seem to be the most life
threatening.

3. Tachykinins (substance P, neurokinin A,
and neuropeptide K).These primarily cause
vasodilatation, but in some cases they may be
associated with flushing. However, the flush may

Medical disorders and anaesthetic problems

occur in the absence of a detectable increase in
circulating tachykinins.

4. Other vasoactive substances such as
prostaglandins and histamine may be secreted,
but their significance is still unknown.
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Management

1. Treatment of heart failure,
hypoproteinaemia, or electrolyte imbalance, if
present.

2. Drugs used to block the release of
mediators from the tumour, or to block the
actions of the mediators. The mainstay of
treatment is now the somatostatin analogue,
octreotide. However, most authors still report the
supplementary use of other drugs with
antiserotonin and antihistamine properties.

a) Somatostatin analogues have been found to
inhibit the release of active mediators from
carcinoid tumours. Octreotide (Sandostatin,
Sandoz SMS 201-995) has been used both
prophylactically as a preparation for surgery,
and for emergency treatment of a carcinoid
crisis (Marsh et al 1987, Quinlivan &
Roberts 1994,Veall et al 1994).

i) Preoperative: octreotide 100 L g sc bd or
tds prior to surgery.

il) Intraoperative: octreotide 50-100 (L g iv,
diluted to 10 L gml™, to treat a
carcinoid crisis.

b) Specific antiserotonin or antihistamine
therapy. Cyproheptadine is a nonspecific
antihistamine. Ketanserin is a selective
antagonist at 5HT, receptors, alpha,
adrenoceptors, and H, histamine receptors.

i) Preoperative: EITHER cyproheptadine
4 mg tds for 3 days and 4 mg with the
premedication OR ketanserin 40 mg
bd for 3 days (if available). Recent
studies have shown that ondansetron
improves gastrointestinal symptoms in
carcinoid by slowing gastric emptying
(Wymenga et al 1998).
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i) Intraoperative: In attempts to treat
hypertension and tachycardia arising
during anaesthesia, a variety of
antiserotoninergic drugs have been
used. These have included
levomepromazine
(methotrimeprazine) 2.5 mg iv,
cyproheptadine 1 mg iv (Solares et al
1987), ketanserin 10 mg given over a
period of 3 min and then an infusion
of 3mgh™" (Fischler et al 1983,
Hughes & Hodkinson 1989).The
choice is often governed by the
availability of the drug.

3. Anaesthetic drugs. Etomidate and propofol
have both been used (Veall et al 1994).
Suxamethonium fasciculations may increase
intra-abdominal pressure and release tumour
hormones.Vecuronium or pancuronium are
probably the most appropriate muscle relaxants.

4. Vasopressors of the catecholamine type, or
those that act by the release of catecholamines,
may activate tumour kallikrein which is the
inactive precursor of bradykinin. However, the
successful use of epinephrine (adrenaline) has
been reported following cardiopulmonary
bypass, when the hypotension was thought not
to have been related to the carcinoid tumour
(Hamid & Harris 1992).

5. Regional anaesthesia does not block the
effects of the hormones on the receptors, and
hypotension may precipitate a bradykininergic
crisis. However, uneventful epidural anaesthesia
for transurethral resection of the prostate has
been reported in a patient treated with
octreotide and other antihormonal drugs
(Monteith & Roaseg 1990).

6. For postoperative pain,Veall et al (1994)
have used both PCA systems and low-dose
epidural fentanyl and bupivacaine infusions.
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Cardiac tamponade (see also Section 2)

This can occur when a pericardial eftusion (or a
collection of blood within the pericardial
cavity), restricts, by the effect of external
pressure, cardiac filling during diastole. When the
pericardium can be distended no further, small
volume increases produce a rapid increase in
pericardial pressure. There is a fixed, decreased
diastolic volume of both ventricles. In
inspiration, the right ventricle fills at the expense
of the left, and the left ventricular stroke volume
decreases, producing pulsus paradoxicus, a
cardinal sign. A tachycardia and systemic
vasoconstriction will compensate initially for the
decrease in cardiac output. Signs of respiratory
distress supervene, and sudden cardiac arrest may
occur. The mortality rate is 100% when the
volume of pericardial fluid is >500 ml. As the
tamponade develops, it is the right, rather than
the left ventricle, that is compressed. On release
of tamponade, there is sudden overload of the
left ventricle, while the PVR (pulmonary
vascular resistance) remains high.
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Malignant disease is the commest cause;
infection, trauma, postcardiac surgery, pacemaker
or CVP line insertion, intracardiac injection, and
anticoagulants are others. The long-term
prognosis is related to the cause, irrespective of
treatment (Markiewicz et al 1986).
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Preoperative abnormalities

1. An elevated CVP, rapid, low-volume pulse,
hypotension, and reflex systemic arterial and
venous vasoconstriction. The fixed, low cardiac
output may be aggravated by straining at stool,
or on the assumption of the supine position.
Straining may cause syncope (Keon 1981).In a
study of 36 patients, the majority had respiratory
distress, jugular venous distension, heart rate
>90 beat min™!, cardiomegaly, and pulsus
paradoxicus (Markiewicz et al 1986).The
combination of tachycardia, increased CVP, and
hypotension is known as Beck’s triad. Infants
with pericardial tamponade may not show
Beck’s classical signs (Musumeci & Hickey
1994).

2. Pulsus paradoxicus. Normally on
inspiration there is a slight decrease in systolic
blood pressure. In cardiac tamponade this
decrease is accentuated, usually to >10 mmHg,
and sometimes to >20 mmHg. Pulsus
paradoxicus is easily detected by palpation, but
may be measured by an auscultation method
(Lake 1983). With a sphygmomanometer, the
cuft pressure should first be reduced until the
sound is intermittent, then deflation
continued until all the beats are heard. The
difference between the two pressures is then
measured.

3. Respiratory distress occurs, especially
when lying down.

4. If the collection of fluid is greater than
250 ml, the CXR may show an enlarged,
globular cardiac outline, the left border of which
may be straight or even convex. The right
cardiophrenic angle will be less than 90 degrees.
The lung fields are clear. The diagnosis can be
confirmed by echocardiography.
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Anaesthetic problems

1. Induction of anaesthesia in the presence of
cardiac tamponade may be fatal. Abolition of the
vasoconstrictor compensation will cause
cardiovascular collapse. Cardiac arrest and death
during a halothane induction has been reported
in a 9-year-old boy, who was about to have a
cervical node biopsy (Keon 1981).The child had
had a mild degree of respiratory distress, worse in
the supine position. Before admission, an episode
of loss of consciousness with cyanosis had
occurred while straining at stool. Postmortem
examination showed a large malignant
lymphoma that enveloped the heart and
infiltrated the pericardium. Profound
hypotension following induction was the first
sign of tamponade in a patient involved in a
mountaineering accident (Cyna et al 1990).
Immediate restoration of arterial pressure
occurred after incision of the pericardium.An
asymptomatic pericardial effusion in a young
woman with seropositive rheumatoid arthritis
presented with cardiovascular collapse after
induction of anaesthesia for abdominal surgery
(Bellamy et al 1990). Fenestration of the
pericardium decreased the CVP from 24 mmHg
to 10 mmHg.

2. Tamponade may result from central
venous cannulation. This occurred in a 7 month
old who presented with Beck’s triad of
tachycardia, hypotension, and increased CVP
(Leech et al 1999). However, Beck’s triad may
not always occur in an infant (Musumeci &
Hickey 1994). In a 3-day-old child following
surgery for Hirschsprung’s disease, parenteral
nutrition was given via a right internal jugular
catheter. Three hours later, the infant
deteriorated abruptly, with cardiac arrest and
severe metabolic acidosis. The infusion was
stopped, the CVP measured as 22 cmH,O and
12 ml milky fluid was aspirated from the
pericardium (Cherng et al 1994). Perforation
occurs most commonly in the right atrium,
followed by the right ventricle, and finally the
superior vena cava (Jiha et al 1996).

3. Sudden drainage of a chronic cardiac
tamponade may cause acute haemodynamic

changes and pulmonary oedema (Vandyke et al
1983, Downey et al 1991, Hamaya et al 1993).
This gradually resolves over 24 h. In one patient,
a volume of 500 ml had been removed. Full
haemodynamic monitoring was being
undertaken, and there was a sudden increase in
pulmonary artery pressure after
pericardiocentesis. In cardiac tamponade, it is the
right rather than the left ventricle that is
compressed. After release of the tamponade there
is sudden overload of the left ventricle while the
PVR is still high. Acute dilatation of the thinner
walled right ventricle, and a temporary
mismatch between the outputs of the two
ventricles were thought to have been responsible
for the pulmonary oedema in these patients.
Other complications of drainage include
laceration of the ventricular wall or a coronary
artery, a pneumothorax, or perforation of a
viscus (John & Treasure 1990).

4. Occasionally, isolated right atrial
compression, which may be difficult to diagnose,
can occur following cardiac surgery (Skacel et al
1990). A pulmonary artery catheter was in use
and normal pressures were found in all
chambers, except the right atrium. There was
also a CVP to right ventricular end-diastolic
gradient. The chest was reexplored and right
atrial compression from bleeding was found. In
this case, the pulmonary artery catheter helped
to exclude other causes.

Management

1. Monitor direct arterial and central venous
pressures.

2. Minimise any factors that can worsen the
haemodynamic situation.

3. These are:

a) An increase in intrathoracic pressure. If
IPPV is already being undertaken, for
example after cardiac surgery, then PEEP
should be avoided. This further reduces
cardiac output, especially at slow rates of
ventilation (Mattila et al 1984). Otherwise,
the maintenance of spontaneous



respiration, until relief of the tamponade is
imminent, has been recommended
(Moller et al 1979). High-frequency jet
ventilation (HFJV) was found to produce
less decrease in stroke volume in
experimentally induced cardiac
tamponade than continuous mandatory
ventilation (CMV) (Goto et al 1990).

Low intravascular volume. The blood
volume must be maintained with iv fluids,
given according to the haemodynamic
responses.

Decreased myocardial contractility.
Dopamine is thought to have a favourable
effect on haemodynamics, even in the
presence of severe tamponade (Mattila et
al 1984). Awake tracheal intubation was
used for a patient with blunt chest trauma,
followed by a gentle induction with
isoflurane and fentanyl (Breen & MacVay
1996). If general anaesthesia is essential,
diazepam has been recommended to
prevent the reduction in ventricular filling
pressure caused by other induction agents
(Jain 1998).

Urgent relief of tamponade. If possible,
needle pericardiocentesis, with or without
catheter insertion should be performed
under local anaesthesia. ECG and
radiological screening should be used,
with facilities for emergency thoracotomy
available. A subxiphoid approach can be
used. Local anaesthesia is infiltrated
between the xiphisternum and the left
costal margin. With the patient 30—45
degrees head up, a long, 16- or 18-G
needle is directed towards the left
shoulder. Safety may be increased by the
use of a sterile ECG lead attached to the
needle.When the epicardium is located,
there is elevation of the ST segment. A
Seldinger technique with insertion of a
soft catheter should be used. Continuous
gentle aspiration assists identification of
the pericardial sac. A sample of blood is
injected onto a gauze swab; defibrinated
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pericardial blood does not clot. More
recently a technique of percutaneous
balloon periocardiotomy has been
described. This involves passage of a
guidewire into the pericardium via a
subxiphoid approach, draining the
effusion with a pigtail catheter, then
dilating the pericardium with a balloon
dilating catheter. The pigtail catheter can
be left in place for 24 h. This technique
may have a place in the management of
malignant pericardial eftusions, since it
carries less risk than open surgery (Keane
& Jackson 1992). It has been suggested
that in chronic tamponade, fluid be
removed gradually, with close monitoring
of haemodynamics to prevent the
occurrence of pulmonary oedema
(Vandyke et al 1983). A maximum rate of
50 mlmin™' has been suggested (Hamaya
et al 1993). Symptomatic improvement
occurs with the removal of the first
50—200 ml of fluid withdrawn, so there is
no urgency to fully decompress the heart.

5. Prevention of pericardial tamponade in
association with central venous catheter
insertion. The two risk factors are catheter
tip location and the angle of incidence
made by the catheter against the wall (Jiha
et al 1996). It has been suggested that the
tip of the catheter should not be more
than 2 cm inferior to a line drawn
between the lower borders of the medial
ends of the clavicles on an upright CXR.
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Cardiomyopathies

A group of diseases of unknown aetiology,
affecting cardiac muscle. There are three main
pathophysiological groups, diagnosed by
echocardiography:

1. Dilated (congestive) cardiomyopathy, in which
there is a decrease in contractile force in the left
or right ventricle, resulting in systolic failure. It
may be associated with a number of conditions
including those of toxic (eg alcohol), metabolic,
neurological, and inflammatory origins.
Peripartum cardiomyopathy is a dilated form
specifically associated with late pregnancy or the
first 5 months of the puerperium. A small group
remain who have idiopathic dilated
cardiomyopathy, and in whom no obvious cause
can be found (Caforio et al 1990).

2. Hypertrophic cardiomyopathy (HCM) is an
autosomal dominant, inherited condition
involving a variety of mutations of genes that
encode proteins of the sarcomere. The term
‘obstructive’ is now omitted because many cases
are nonobstructive. Left ventricular hypertrophy
is asymmetrical, and the left ventricle is
nondilated.Ventricular wall thicknesses vary
from mild (13-15 mm) to massive (>30 mm up



to 60 mm). Impaired left ventricular diastolic
function may be associated with increased filling
pressures and outflow obstruction (Maron 1997).
Intermittent arrhythmias are common. It is a
dynamic disease and progression occurs.

3. Restrictive cardiomyopathy is characterised by
a loss of ventricular distensibility, secondary to
either endocardial or myocardial problems. There
is restriction to diastolic filling, resembling
constrictive pericarditis, but systolic function is
usually normal. Heart failure occurs in the
absence of cardiomegaly or systolic function.
This is a rare form (Wilmshurst & Katritsis 1990,
Kushawa et al 1997).

Preoperative abnormalities

1. Dilated cardiomyopathy. There is significant
reduction in ejection fraction (often <0.4 when
heart failure supervenes). The heart becomes
dilated and there is often increased systemic
resistance to compensate.Vasodilators and ACE
inhibitors therefore form part of the treatment,
with the aim of reducing myocardial work.
Systemic embolism can occur, and when
arrhythmias (chronic AF or nonsustained
ventricular tachycardia) supervene, the patient
should be anticoagulated indefinitely. In
idiopathic dilated cardiomyopathy there is a high
incidence of sudden deaths, which suggests an
arrhythmic cause (Caforio et al 1990).

2. Hypertrophic cardiomyopathy (HCM,
idiopathic hypertrophic subaortic stenosis). The
hypertrophy and fibrosis mostly affects the
septum, but may involve the whole of the left
ventricle. There is resistance to inflow, therefore
in advanced disease, diastolic failure is the main
problem. The patient may present with
dyspnoea, dizziness, syncope or near-syncope,
angina, or palpitations. Sudden death can occur,
particularly during physical exercise. The
strongest risk factors are previous cardiac arrest,
multiple sudden deaths in the family, recurrent
syncope, massive LVH, and repetitive
nonsustained VT (Maron 1997). Whilst sinus
rhythm is usual, the late onset of atrial
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fibrillation is ominous. An apical and left sternal
edge systolic murmur may occur. The patient
may be taking beta blockers to prevent
tachycardias, or calcium channel blockers to
improve myocardial relaxation, and hence

saiyyedoAwoipien H

pressure/volume relationships (Lorell et al 1982).
Once again, the risks of systemic embolism may
necessitate anticoagulation. The ECG shows left
ventricular hypertrophy, and often Q waves and
ST and T wave changes. Chest X-ray usually
shows slight cardiomegaly. It may occur as part
of Noonan’s syndrome. Treatment includes beta
blockers, verapamil, diuretics, disopyramide,
diltiazem, DDD pacing, septal myectomy, or
heart transplantation. Those with risk factors for
sudden death may need an AICD.

3. Restrictive cardiomyopathy. The individual
teatures of this rare condition are very variable,
and depend on the underlying cause. The main
feature is the loss of ventricular distensibility

secondary to rigidity imposed by endocardial or
myocardial disease. One type is associated with
marked eosinophilia. In this, there is a reduction
in the ventricular cavity size and distortion of
the AV valves. Again, there are diastolic filling
problems, with a picture resembling that of
constrictive pericarditis. It may be associated
with Noonan’s syndrome, Fabry’s disease,
sarcoid, and amyloid. The endocardial disease
may produce thromboembolic problems, and
patients may need anticoagulants. Treatment is
with diuretics and amiodarone, and possibly a
pacemaker.Vasodilators may be deleterious, and
digitalis and beta blockers should only be used
cautiously.

The table below provides a summary.

Anaesthetic problems

In advanced cases of these three disease types, the
pathophysiology is extremely variable, and the
effect of anaesthesia unpredictable. If the
diagnosis is known in advance, expert
cardiological assessment is essential. However, in
many cases, the condition mimics ischaemic or
hypertensive heart disease, or may be
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Dilated Hypertrophic Restrictive
Primary problem systolic diastolic diastolic
Presents with heart failure dyspnoea eosinophilia
arrhythmias syncope heart failure
systemic embolism angina
arrhythmias
Principle treatment diuretics amiodarone steroids
anticoagulants anticoagulants cytotoxics
vasodilators beta blockers
ACE inhibitors Ca antagonists
Avoid myocardial depressants digoxin morphine
beta stimulators vasodilators
vasodilators diuretics

hypotensives

unrecognised until an anaesthetic causes
decompensation. More detailed advice should be
obtained from the references, but a broad outline
is given.

1. Dilated cardiomyopathy.

a) Myocardial depressants may precipitate
acute cardiac failure.

b) Arrhythmias are common, and sudden
death can occur. Cardiac arrest followed
SVT after induction of anaesthesia in a
young man having day case surgery
(Hanson 1989). A mild tachycardia and
infrequent ventricular ectopics had been
present on induction, and anaesthesia was
induced with thiopentone 600 mg,
atropine 1 mg and lidocaine 400 mg.
Subsequent investigation showed a dilated
cardiomyopathy. Cardiac arrest on
induction for Caesarean section for fetal
distress was also the first sign in a 32-year-
old woman. Pulmonary oedema occurred
on recovery and she was found to have a
dilated, poorly contractile left ventricle.
Anaphylaxis was excluded (McIndoe et al
1995).

c) Peripartum cardiomyopathy. Although this
is associated with pregnancy, it is difficult
to know whether or not it is a distinct
disease entity, or an unmasking of a pre-

existing condition by the haemodynamic
stresses of pregnancy (Witlin et al 1996).
In a study of 28 patients, the prognosis was
guarded, and recurrence at an early stage
in subsequent pregnancies was common.
In women presenting for the first time,
decompensation usually occurs in
association with the periods of maximum
haemodynamic change. The peak increases
in blood volume (35-40%), and cardiac
output (30-40%), occur in the third
trimester. In labour and immediately
postpartum, there is a further increase in
venous return and cardiac output. Thus,
peripartum cardiac failure may occur,
either in late pregnancy (Lavies & Turner
1989, Dodds et al 1991, Brown et al
1992), or at delivery. Three patients with
unexpected peripartum cardiomyopathy
presented with acute pulmonary oedema
at Caesarean section (Malinow et al 1985,
Brown et al 1992). One occurred during
spinal anaesthesia, and two after a general
anaesthetic. Postoperative
echocardiography showed dilated,
hypokinetic ventricles, that subsequently
returned to normal. In general, the
prognosis in the dilated form is poor, but
that in the peripartum disease is variable.
Some patients die in the acute phase, some
have chronic cardiac problems, while



d)

others will make a complete recovery, but
may relapse in subsequent pregnancies
(O’Connell et al 1986, Witlin et al 1996).
If cardiomegaly persists at the onset of the
next pregnancy, the mortality may be as
high as 60%. In a study of myocardial
function, at a mean of 10.5 months after
delivery, in apparently ‘recovered’ patients
who had regained normal resting left
ventricular size, dobutamine challenge
testing revealed decreased contractile
reserve (Lampert et al 1997).

Hypertrophic cardiomyopathy (HCM).

Patients with HCM undergoing
noncardiac surgery have an increased risk
of perioperative cardiac events, often
manifested as cardiac failure. However, in a
review of 77 patients, there were no
perioperative deaths (Haering et al 1996).

Tachycardias from emotion, exercise and
pain, and drugs such as digoxin and beta
stimulators, will all increase the outflow
tract gradients and may considerably
reduce the cardiac output to essential
organs, such as the myocardium and brain.
Patients are often already taking beta
blockers to prevent tachycardias.

Pulmonary oedema was reported in a
patient during recovery after immersion
in a bath for ESWL.Transient dynamic
obstruction was thought to have occurred,
secondary to a reduction in CVP and
decrease in preload (Wulfson & LaPorta
1993).

Hypotension from blood loss, regional
anaesthesia, or vasodilator drugs, cause
similar reductions in cardiac output and
can worsen obstruction. A series of 52
general and four spinal anaesthetics in
patients with HCM was reviewed
(Thompson et al 1985). One of the
patients having a spinal anaesthetic
sustained a myocardial infarction and
subsequently died. Severe bradycardia and
hypotension has been reported in patients
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with hypertrophic cardiomyopathy
during spinal anaesthesia (Baraka et al
1987), and epidural anaesthesia (Loubser
et al 1984).

e) Pregnancy may be associated with
increasing shortness of breath which
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responds to diuretics, and occasionally
with angina.

f) A systolic murmur may be present, which
increases in intensity when blood loss
occurs, and decreases when intravascular
volume is increased (Lanier & Prough
1984).These authors thought that HCM
should be considered in any elderly
patient who developed a systolic murmur
during longstanding hypertension.

g) Arrhythmias. The patient may already be
taking amiodarone for these.

h) Anticoagulant therapy.
3. Restrictive cardiomyopathy.

a) A reduction in intravascular volume will
decrease the ventricular filling pressure
and accentuate the existing restriction to
diastolic filling.

b) Changes in heart rate in either direction
will impair diastolic filling.

¢) Frequently the systolic function is normal.
In some cases there is an additional
impairment of ventricular function. In
these, myocardial depressants may cause
cardiovascular collapse.

Management

In advanced cases, careful cardiological
assessment is required. The presence of cardiac
failure will necessitate the monitoring of direct
arterial blood pressure and ventricular filling
pressures. Facilities for temporary pacing should
be immediately available. The anaesthetist should
understand the pathophysiology of the condition
and the cardiovascular effects of the drugs and
anaesthetic agents used.
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b)

d)

. Dilated cardiomyopathy.

Myocardial depressants such as
thiopentone, halothane, and enflurane
should be avoided. A nitrous oxide,
oxygen, narcotic, benzodiazepine, muscle
relaxant technique is preferred.

The ECG should be carefully observed for
ventricular arrhythmias and heart block, so
that treatment can be instituted rapidly.

R egional anaesthesia may be considered
for appropriate surgical procedures,
provided the filling pressures are well
controlled, and there is no myocardial
ischaemia. An epidural anaesthetic was
given for hip replacement, to a patient
with severe dilated cardiomyopathy caused
by alcohol (Amaranath et al 1986). PAP
was measured, and the only complication
was an episode of pulmonary
hypertension after insertion of the femoral
prosthesis. Epidural anaesthesia has also
been used for Caesarean section using an
impedance cardiograph for
haemodynamic monitoring (Gambling et
al 1987).Two episodes of hypotension
were treated with ephedrine. If epidural
anaesthesia 1s to be used in labour, it
should be induced slowly, with time to
make adjustments to fluid and inotrope
therapy (George et al 1997).

Caesarean section was performed under
infiltration anaesthesia in a 30-week-
pregnant woman who presented with
gross pulmonary oedema and an enlarged
heart. Initial dramatic improvement after
delivery was not sustained. Her
echocardiograms showed deteriorating left
ventricular function and she died at 72 h,
despite intra-aortic balloon pumping
(Mellor & Bodenham 1996).

Patients in heart failure require diuretics,
and may need dobutamine or dopamine if
there is a low cardiac output state.
Occasionally isoprenaline may be
necessary. Sodium nitroprusside can

improve cardiac output by reducing the
ventricular afterload. The use of
continuous arteriovenous haemofiltration
has been described to urgently treat
refractory congestive heart failure, in
preparation for Caesarean section under
epidural anaesthesia (Dodds et al 1991).

2. Hypertrophic cardiomyopathy.The
obstruction is dynamic (Maron et al 1997).
Management should aim to decrease the
obstruction, by reducing myocardial contractility,
and increasing preload and afterload.

a) A tachycardia from premedication,
intubation, too light anaesthesia, ketamine,
or cardiac stimulants must be avoided.
Preoperative beta blockers should be
maintained. An infusion of esmolol was
used for the management of cerebral
aneurysm surgery (Freilich & Jacobs
1991), for postbypass treatment (Ooi et al
1993), and for vaginal delivery under
epidural anaesthesia (Fairley & Clarke
1995).

b) Drugs and techniques that cause
vasodilatation and hypotension must be
avoided, therefore regional anaesthesia is
generally contraindicated. However, with
the greater ability to control the onset of
epidural and spinal blocks by the use of
continuous infusions and opiates, it has
been suggested that regional blocks are no
longer contraindicated. Ho et al (1997)
describe the use of a fentanyl and 0.1%
bupivacaine infusion and invasive
monitoring for vaginal delivery.

¢) An adequate preload should be given and
blood loss should be replaced promptly.
An intraoperative diagnosis of HCM was
made during hip replacement in a patient
with a history of hypertension (Lanier &
Prough 1984). Blood loss was associated
with a sudden increase in intensity of her
systolic murmur and the appearance of a
systolic click. Subsequent
echocardiography confirmed the
diagnosis.



d) Since isoflurane and morphine produce
veno-dilatation, halothane or enflurane,
and opiates such as fentanyl, alfentanil or
remifentanil, should be used in preference
(Campbell & Bousfield 1992). Harley et al
(1996) used fentanyl and isoflurane in two
patients undergoing orthotopic liver
transplant. Intraoperative transoesophageal
echocardiography was used to assist the
management of haemodynamics and fluid
therapy. A propofol infusion was used for
clipping of a cerebral aneurysm, and
phenylephrine was given whenever the
systolic and pulmonary artery pressures
decreased below 100 mmHg and
24/12 mmHg respectively (Edmends &
Ghosh 1994).

Isoflurane, despite apparent
contraindications, was used for a
neurosurgical procedure (Freilich & Jacobs
1990), and again, in their patient,
phenylephrine was used to control
hypotension. Provided the pulse is slow,
and the vascular volume maintained,
halothane will minimise the severity of
the obstruction by decreasing the force of
ventricular contraction. A propofol
infusion has been described for cardiac
surgery (Bell & Goodchild 1989).

e) Caesarean section should be managed
with general anaesthesia rather than
epidural anaesthesia (Oakley et al 1979).
The routine use of ergometrine has been
recommended (Oakley et al 1979),
although an infusion of syntocinon
produces less vasodilatation than a bolus
dose.

f) Hypotension should be treated by
restoring vascular volume. If
vasopressors are required, an alpha,
agonist, such as phenylephrine (Freilich
& Jacobs 1990), or methoxamine, is the
most suitable.

3. Restrictive cardiomyopathy. Maintenance of
the compensatory mechanisms for the impaired
diastolic filling are essential.
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a) Adequate ventricular filling. Blood
volume is maintained, and morphine and
isoflurane avoided because of venous
dilatation.

b) Adequate heart rate. Pancuronium may be
advantageous.

saiyyedoAwoipien H

¢) Myocardial contractility. In severe disease,
fentanyl, ketamine, and benzodiazepines
should be used rather than thiopentone or
halothane.

d) Avoid the use of vasodilators and diuretics.

4. Some patients with end-stage cardiac
failure require cardiac transplantation or
dynamic cardiomyoplasty (Lehmann et al 1999),
and these patients may subsequently appear for
surgery.
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Carnitine palmitoyl transferase
deficiency (CPTD)

An autosomal recessive, metabolic myopathy
involving an inability to use fatty acids for
energy production in muscle. It is secondary to
deficencies of CPT1 or CPT?2, enzymes
involved mitochondrial fatty acid oxidation
(Schaefer et al 1997). It is thought to be an
underdiagnosed condition, because episodes of



muscle cramps and red urine following intense
exercise may be ignored (Katzir et al 1996). It is
characterised by episodes of rhabdomyolysis,
myoglobinuria, and lipid accumulation.
Carnitine palmitoyl transferase (CPT) is present
on both sides of the mitochondrial membrane,
CPT1 on the outer,and CPT2 on the inner
(Schaefer et al 1997). It converts acyl-CoA to
acylcarnitine, to enable it to cross the membrane,
and on the inner side converts it back again.
Thus, CPT deficiency impairs the entry of long
chain acyl-CoA compounds from the cytosol
into mitochondria, with the result that
mitochondria are unable to utilise long chain
fatty acids for energy production. Muscle
requires 50% of its energy from fatty acids and
ketone bodies, even at rest. During fasting or
exercise, glucose becomes depleted and if fatty
acids cannot be used, energy production is
reduced, the ATP which is needed to maintain
the integrity of the sarcoplasm is depleted, and
rhabdomyolysis ensues (Kelly et al 1989). A high
fat diet may also cause problems by overloading
the system.

An alternative theory is that the disease involves
alteration in the regulatory properties of CPT
rather than a deficiency (Zierz & Schmitt 1989),
and these authors have shown that CPT is
abnormally inhibited by malonyl Co-A or by
increasing the substrate/product concentration.
The enzyme is vulnerable if lipid metabolism is
stressed, and they suggest that general
anaesthetics may initiate rhabdomyolysis by
interfering with the lipid matrix.

Preoperative abnormalities

1. There are different forms of the disease.
Infantile forms are usually associated with early
death and will not be considered further here.

2. The adult ‘benign’ form involves CPT2
deficiency and the patient may be totally
asymptomatic, or episodes of muscle pains,
weakness, and rhabdomyolysis, may occur after
exercise, with asymptomatic periods between
(Faigel 1995, Katzir et al 1996).
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3. A fatal attack of thabdomyolysis and renal
failure occurred in a child in association with a
severe viral infection (Kelly et al 1989).
Investigation of the child and her sister showed
the unsuspected abnormality.

4. During an attack, patients are advised to
rest, and maintain fluid intake and a suitable diet.

Anaesthetic problems

1. An adult male, given suxamethonium for
gastrectomy, passed dark brown urine
postoperatively, became oliguric, and

subsequently developed renal failure (Katsuya et
al 1988).

2. Starvation and dehydration may precipitate
acute rhabdomyolysis and myoglobinuria.

3. A few patients have been described during
pregnancy. In one, Caesarean section was
performed because of failure to progress. Biopsy
of uterine and abdominal wall showed an
absence of CPT enzyme activity. However,
glucose was given during her second labour and
delivery was normal (Dreval et al 1994). Spinal
anaesthesia has been used for vaginal delivery
(Madirosoff et al 1997).

Management

1. Give glucose and fluids during periods of
starvation. Avoid overloading with triglycerides.

2. Avoid the use of suxamethonium, in case
it precipitates rhabdomyolysis.
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Carotid body tumour

A tumour of ectodermal origin. One of a group
known as the paraganglionomas, which are
associated with the sympathetic nervous system.
The cells of the carotid body normally act as
chemoreceptors, but in common with other
APUD cells, can secrete a variety of amines and
peptides. Most carotid body tumours are
nonfunctional, but occasionally they secrete
norepinephrine (noradrenaline), dopamine,
calcitonin, or ACTH. They may be malignant,
may enlarge and invade locally, and can produce
metastases. Surgery is, therefore, the treatment of’
choice (Bernard 1992, Bastounis et al 1999).

Preoperative abnormalities

1. The tumour usually presents as a mass in
the neck.

2. Arteriography or DVI is essential to
delineate the blood supply.

3. Radioisotope scans may show tumours
elsewhere.

4. Clinical signs of catecholamine secretion
should be sought, and if these are suggestive,
biochemical tests may be required. However,
endocrine activity is rare, except in the case of
familial carotid body tumours, when the
incidence has been shown to be 31.8%
(Grufferman et al 1980, Netterville et al 1995).

Anaesthetic problems

1. Those of catecholamine secretion, if the
tumour is functional. Patients with multiple
carotid body tumours, or a family history, often
have associated phaeochromocytomas (Campeau
& Graves 1991), and these are detectable by
mIBG scan. A patient with a previous resection
of carotid body tumour, and a father with the
same diagnosis, had severe hypertension during
excision of the second tumour. He had a stormy
perioperative period and was later found to have
an adrenal mass secreting norepinephrine
(noradrenaline) (Connelly & Baker 1995).
Episodes of severe hypertension and tachycardia
during anaesthesia for biopsy of undiagnosed
neck masses have also been recorded (Clarke et
al 1976, Newland & Hurlbert 1980). Both
patients were found to have increased
catecholamine levels, and were treated as for
phaeochromocytoma during their subsequent
tumour resection.

2. Blood loss may be brisk and heavy. In one
operation, 11 litres were lost (Connolly & Baker
1995).

3. Heparinisation is occasionally required.

4. Reflex bradycardia, and occasionally
cardiovascular collapse, secondary to carotid
sinus stimulation (Kraayenbrink & Steven 1985).

5. Postoperative complications are not
uncommon and include cranial nerve palsy,
cerebrovascular accident (Wright et al 1979),
severe hypertension, and aspiration pneumonia.

6. Postoperative baroreceptor failure. Patients
with bilateral resection have had large
fluctuations in blood pressure and sustained
increases in heart rate (Netterville et al 1995).



On occasions, serious hypertensive events
occurred, one of which resulted in a massive
stroke. Baroreflex failure is recognised as a labile
blood pressure associated with plasma
catecholamine fluctuations, and clonidine
attenuates the pressure surges and tachycardias
(Robertson et al 1993).

7. It has been suggested that those patients
who undergo resection on both carotid bodies
may also lose their reflex respiratory stimulation
to hypoxia. This was thought to have
contributed to respiratory arrest in one patient
receiving PCA morphine on return to the ward
from ITU, although in his case, obstructive sleep
apnoea may have contributed (Connolly &
Baker 1995).

Management

1. Look for evidence of phacochromo-
cytoma. If present, see management of
phaeochromocytoma.

2. Embolisation of the tumour before
surgery has been reported to reduce
intraoperative blood loss (LaMuraglia et al 1992).

3. The use of nasotracheal intubation
improves surgical access (Bernard 1992).

4. Atropine may be required for bradycardias,
although this may not protect the patient from
cardiovascular collapse, even when the carotid
sinus is only lightly stimulated. A technique has
been proposed in which the dissection to expose
the carotid bifurcation is performed so that it
avoids pressure on the sinus. Lidocaine is
irrigated locally, before infiltration with further
lidocaine (Boyd 1980).

5. The surgeon may require to use a nerve
stimulator to reduce the risk of nerve injury, in
which case, only partial neuromuscular blockade
should be employed.

6. In patients who have had resections to
both sides, careful monitoring of postoperative
blood pressure is required because of
baroreceptor failure. Netterville et al (1995)
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suggested that in those patients who have
undergone vascular repair, sodium nitroprusside
should be used initially, whilst waiting for the
effects of an oral agent, such as clonidine or
phenoxybenzamine, to take effect.
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Central core disease (CCD)

A nonprogressive, congenital myopathy, usually
inherited as autosomal dominant. Pathological
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abnormalities of the sarcoplasmic reticulum and
the t-tubules have been shown. There is a strong
association with malignant hyperthermia (MH),
although the conditions are not the same.
Genetic studies suggest that the gene responsible
is situated on chromosome 19 close to one of
the MH genes (Haan et al 1990). However, not
all individuals are susceptible to MH. Halsall et al
(1996) studied six families; three were screened
for MH because of they were known to have
CCD, and three were diagnosed as having CCD
as a result of investigation for a malignant
hyperthermia reaction. Out of 19 patients, eight
were MH susceptible, nine were negative and
two were equivocal. Surgery may be required for
correction of hip or other orthopaedic
deformities.

Preoperative abnormalities

1. Can present with infantile or childhood
hypotonia (floppy infant), motor delay, and
proximal muscle weakness. However, in general
the myopathy is mild and nonprogressive, and
there is a broad range of clinical expression. In
some the myopathy is clinically undetectable,
whereas in a small number of patients it is severe
(Halsall et al 1996).

2. Deep tendon reflexes may be reduced or
absent.

3. Orthopaedic abnormalities included
congenital dislocation or subluxation of the hip
(probably secondary to muscle weakness), pes
planus, and joint hypermobility (Gamble et al
1988). Scoliosis and patellar dislocation were also
seen. Patients are prone to develop joint
contractures.

4. An increased incidence of mitral valve
prolapse has been reported (Shuaib et al 1987).

5. The diagnosis is made on muscle biopsy;
type 1 fibres show ‘cores’ within the fibres,
amorphous-looking areas, that have a deficiency
of mitochondria and lack of oxidative enzyme
activity (Loke & MacLennan 1998).

Anaesthetic problems

1. Some patients with central core disease are
susceptible to malignant hyperthermia, a
condition with which it is closely associated
(Frank et al 1980, Halsall et al 1996), and death
has occurred. Status epilepticus, a temperature of
42°C,and a pH of 7.1 developed in a patient 4 h
after meningioma resection. Suxamethonium
was given for subsequent evacuation of blood
clot and the next day he developed
myoglobinuria and renal failure from which he
died (Prescott et al 1992). Histological
examination of muscle showed central core
disease. Sevoflurane was the triggering agent in
one patient who had a nonfatal episode of MH
that responded to dantrolene (Otsuka et al
1991). Harriman (1986) showed that seven out
of eight patients with central core disease were
susceptible to malignant hyperthermia on in vitro
contracture testing. Another study confirmed
that 11 patients from four families were found to
be susceptible (Shuaib et al 1987). Halsall et al
(1996) found that eight out of 19 individuals in
three families with central core disease were
susceptible to MH.

2. One 19-year-old patient developed an
increase in ETCO,, 30 min after
suxamethonium and desflurane anaesthesia.
Subsequent investigation showed a congenital
myopathy and central core disease (Garrido et al

1999).

3. A patient with a psychiatric disorder given
haloperidol developed hyperthermia, rigidity
and hypertension. Muscle biopsy suggested
central core disease (Calore et al 1994).

Management
1. Assessment of severity of myopathy.

2. It had been suggested that all patients with
central core disease should be considered to be at
risk for malignant hyperthermia unless in vitro
contracture tests show that the particular patient
is free from the trait (Shuaib et al 1987). Not all
patients with central core disease are susceptible



to MH, and the disease is genetically
heterogeneous (Curran et al 1999).The
importance of all individuals with CCD being
screened, regardless of the MH status of their
relatives, has therefore been stressed (Halsall et al
1996, Curran et al 1999). If testing is not
undertaken, individuals and their families will
have to be treated as for MH, with all its
implications.

3. Examination for mitral valve prolapse.

4. Avoidance of suxamethonium.
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C1 esterase inhibitor deficiency
(acquired)
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This may be a familial (see Hereditary
angioneurotic oedema) or, more rarely, an
acquired disorder involving the complement
system. The acquired form is mostly associated
with a B-lymphocyte malignancy, and antibodies
have been dete.cted against abnormal.
immunoglobulins present on the malignant B-

cells. R eaction between the two cause C1
activation, which in turn produces a secondary
reduction in the concentrations of C1, C2 and
C4 and a reduced functional activity of C1
esterase inhibitor (Geha et al 1985).This form
must be distinguished from the physical forms of
angioedema that occur in response to food,
drugs or insect bites, or in association with
connective tissue disorders. Recently, a number
of patients have developed angioedema in
response to treatment with ACE inhibitors,
particularly enalapril and captopril (Barna &
Frable 1990). Substantial increases in plasma
bradykinin have been demonstrated during
attacks of hereditary, acquired, and captopril-
induced angioneurotic oedema (Nussberger et al

1998).

Preoperative abnormalities

1. Intermittent attacks of angioneurotic
oedema that can involve any part of the body,
and result from extravasation of intravascular
fluid and protein into subcutaneous and mucosal
structures (Gelfand et al 1979).

2. As with hereditary angioneurotic oedema,
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there is a low level of C1 esterase inhibitor, and
sometimes life threatening episodes of oedema
of the upper airway may develop in response to
stress or local trauma, particularly dental
treatment (Frigas 1989). However, attacks of
oedema may occur without any obvious reason,
and recurrent abdominal pain may be a
presenting feature.

3. As with the hereditary form, epinephrine
(adrenaline), antihistamines, and steroids are
ineftective for prophylaxis, and for treatment of
these attacks.

4. The two conditions may be distinguished
by the fact that in the acquired form the onset is
late, no family history is elicited, no complement
abnormalities are found in the patient’s blood
relatives, and the underlying malignancy may
already have been diagnosed.

5. Differentiation may now be made on
measurement of the C1q subunit of C1; patients
with acquired deficiency have a decreased level
of Clq, compared with those with the
hereditary form, in whom the C1 level is normal
(Alsenz et al 1987).

Anaesthetic problems

1. Tracheal intubation and manipulation of
the upper airway may precipitate local
angioneurotic oedema, for which treatment with
epinephrine (adrenaline), steroids, and
antihistamines is ineftective. Oedema may also
occur after dental extractions.

2. Although tranexamic acid has been
recommended to prevent attacks in both forms,
venous thrombosis has been reported after its
prophylactic use during surgery in the acquired
disease (Razis et al 1986).

3. A patient with acquired C1 esterase
inhibitor deficiency undergoing
cardiopulmonary bypass had massive activation
of the common pathway, coagulation problems,
pulmonary oedema, and circulatory collapse
(Bonser et al 1991).

Management

1. Danazol is a progestogen derivative that
probably increases the hepatic synthesis of C1
esterase inhibitor. Its prophylactic value in the
acquired and hereditary disorders has been
reported (Razis et al 1986). Danazol 200 mg tds
should be given preoperatively, but may take
several days to become effective. Alternatively,
stanozolol 0.5-8 mg day™! can also be used
(Frigas 1989).The lower levels will be required
for maintenance, whilst higher levels may be
needed in the initial stages. A patient with
autoimmune C1 EI, who was known to be
carrying a male fetus, was given short-term
therapy at 40 weeks’ gestation (Marescal et al
1999).

2. Tranexamic acid should probably be
avoided in the acquired form, especially in the
presence of a thrombocytosis.

3. The preoperative prophylactic use of fresh
frozen plasma, and C1 esterase inhibitor
concentrate has been reported (Plenderleith et al
1988). Purified C1 esterase inhibitor can be
obtained from Immuno Limited (Rye Lane,
Dunton Green, Sevenoaks, Kent TN14 5HB, UK).
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Charcot—Marie—Tooth disease

(Peroneal muscular atrophy)

An autosomal dominant, chronic peripheral
motor and sensory neuropathy starting in
childhood. Anaesthesia is most commonly
required for orthopaedic procedures, muscle or
nerve biopsies.

Preoperative abnormalities

1. Distal muscle weakness and wasting with a
sensory ataxia, initially producing walking
difficulties in the second decade. Later there may
be involvement of the hand and forearm, with
distal muscle atrophy.

2. A mild glove and stocking sensory loss.

3. Orthopaedic abnormalities include high
pedal arches, club feet, and foot drop.

4. Respiratory problems may be more
common than previously thought. In a study of
patients with respiratory symptoms a correlation
was found between proximal upper limb
involvement and respiratory muscle dysfunction
(Nathanson et al 1989). Diaphragmatic weakness
has been reported (Laroche et al 1988). If
respiratory insufficiency occurs, it is usually
secondary to restrictive lung disease, and only
appears late in the disease.

5. Although cardiac involvement has been
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suggested, a study of 12 patients with CMT
disease showed that cardiomyopathy was no
more frequent than in unaffected relatives (Dyck
et al 1987).

6. The kidney is sometimes involved (Paul et
al 1990).

7. Diagnosis on abnormal nerve conduction
velocities and sural nerve biopsy.
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Anaesthetic problems

1. In patients with upper limb involvement,
there may be respiratory impairment. Those with
diaphragmatic weakness may be unable to lie
down, therefore regional anaesthesia is not
always feasible (Hardie et al 1990).

2. A study of dose requirements of
thiopentone found that patients with serious
impairment of motor and sensory function
required significantly lower doses for induction

of anaesthesia (Kotani et al 1996).

3. The possibility of suxamethonium
precipitating hyperkalaemia has been raised, but
its uneventful use has been reported in 41
patients in one series (Antognini 1992), and
seven in another (Greenberg 1992).

4. Although postoperative respiratory
complications are rare, a perioperative death after
spinal fusion secondary to restrictive lung disease
and pneumonia has been reported (Antognini
1992).

5. Exacerbations of the disease may occur in
pregnancy. In a study of 21 patients, 81% noticed
increasing weakness, and the neurological
disabilities persisted in 65% (Rudnik-
Schoneborn et al 1993). In patients with
respiratory complications, increasing support
may be required in the third trimester. A 26 year
old with a tracheostomy, who was receiving
IPPV at night, had to increase her periods of
ventilatory support towards term (Byrne et al
1992). Respiratory failure after Caesarean
section necessitated prolonged IPPV (Brian et al
1987).
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Management

1. Assessment of respiratory function,
particularly in those patients with upper limb
involvement.

2. Cautious use of neuromuscular blockers,
especially in the more affected patients.
However, Naguib & Samarkandi (1998) found
normal responses to both atracurium and
mivacurium in a 17-year-old man.

3. Epidural anaesthesia was used for vaginal
delivery with no untoward sequelae (Scull &
Weeks 1996). A continuous spinal technique has
been described for elective Caesarean section at
35 weeks’ gestation, in a patient with decreasing
respiratory function (Reah et al 1998).

Bibliography
Antognini JF 1992 Anaesthesia for

Charcot—Marie—Tooth disease: a review of 86 cases.

Canadian Journal of Anaesthesia 39: 398—400.

Brian JE, Boyles GD, Quirk JG et al 1987 Anesthetic
management for Cesarean section of a patient with
Charcot—Marie—Tooth disease. Anesthesiology 66:
410-12.

Byrne DL, Chappatte OA, Spencer GT et al 1992
Pregnancy complicated by Charcot—Marie—Tooth
disease, requiring intermittent ventilation. British
Journal of Obstetrics & Gynaecology 99: 79-80.

Dyck PJ, Swanson CJ, Nishimura RA et al 1987
Cardiomyopathy in patients with hereditary motor
and sensory neuropathy. Mayo Clinic Proceedings
62:672-5.

Greenberg RS, Parker SD 1992 Anesthetic
management for the child with
Charcot—Marie—Tooth disease. Anesthesia &
Analgesia 74: 305-7.

Hardie R, Harding AE, Hirsch NP et al 1990
Diaphragmatic weakness in hereditary motor and
sensory neuropathy. Journal of Neurology,
Neurosurgery & Psychiatry 53: 348-50.

Kotani N, Hirota K, Anzawa N 1996 Motor and
sensory disability has a strong relationship to
induction dose of thiopental in patients with the
hypertrophic variety of Charcot—Marie—Tooth
disease. Anesthesia & Analgesia 82: 182—6.

Laroche CM, Carroll N, Moxham J et al 1988
Diaphragmatic weakness in Charcot—Marie—Tooth
disease. Thorax 43:478-9.

Nathanson BN,Yu D-G, Chan CK 1989 Respiratory

muscle weakness in Charcot—-Marie—Tooth disease.
A field study. Archives of Internal Medicine 149:
1389-91.

Naguib M, Samarkandi AH 1998 Response to
atracurium and mivacurium in a patient with
Charcot—Marie—Tooth disease. Canadian Journal of
Anaesthesia 45: 56-9.

Paul MD, Fernandez D, Pryse-Phillips W et al 1990
Charcot—Marie—Tooth disease and nephropathy in
a mother and daughter, with a review of the
literature. Nephron 54: 80-5.

Reah G, Lyons GR,Wilson RC 1998 Anaesthesia
for Caesarean section in a patient with
Charcot—Marie—Tooth disease. Anaesthesia 53:
586-8.

Rudnik-Schoneborn S, Rohrig D, Nicholson G
et al 1993 Pregnancy and delivery in
Charcot—Marie—Tooth disease type 1. Neurology
43:2011-16.

Scull T, Weeks S 1996 Epidural analgesia for labour in
a patient with Charcot—Marie—Tooth disease.
Canadian Journal of Anaesthesia 43: 1150-2.

CHARGE association

An association of congenital abnormalities
characterised by Coloboma of the eye, Heart
disease, Atresia of the choanae, Retarded growth
development and/or central nervous system
abnormalities, Genital hypoplasia in males, Ear
anomalies and/or deafness. Diagnosis is made on
the presence of at least four of the criteria. A
retrospective study of 50 patients showed that,
apart from choanal atresia and cleft lip and
palate, 56% of patients had some other upper
airway abnormality (Stack & Wyse 1991).
Muscular hypotonia is common. Anaesthesia
may be required for choanal atresia repair,
cardiac surgery, tracheo-oesophageal fistula, ear
surgery, Nissen’s fundoplication, and
tracheostomy. Treatment requires a
multidisciplinary approach.

Preoperative abnormalities

1. In an analysis of 50 patients, more than
90% had colobomata, 56% had choanal atresia,
84% had congenital heart disease, 96% males had



external genital abnormalities, and 100% had ear
abnormalities. Of those who were old enough to
be assessed, 76% had developmental delay (Blake
et al 1990). Similar figures were found in 45
patients described by Roger et al (1999), and in
47 cases by Tellier et al (1998). Severe
sensorineural visual and vestibular deficits are
suggested as the cause of delay in walking
development, rather than retardation (Guyot &
Vibert 1999).

2. Other abnormalities include facial palsy,
tracheo-oesophageal fistula, and laryngeal
malformations. Sixty-nine percent of 32 patients
studied had genitourinary anomalies (Ragan et
al 1999).

3. There is a high incidence of abnormal
blood gas levels and sleep problems.
Cardiorespiratory arrest is common in this group
of patients (Roger et al 1999).

4. Gastro-oesophageal reflux has been
reported in 80%.

Anaesthetic problems

1. An increased risk of airway obstruction, so
that tracheal intubation or tracheostomy may be
required in early life (Coniglio et al 1988). Fifty
six percent had choanal atresia or stenosis, 40%
micrognathia, 8% laryngomalacia, 6% subglottic
stenosis, and 8% had other upper airway
abnormalities.

2. Upper airway collapse. Stack & Wyse
(1991) attributed the tendency for the airway to
collapse during light anaesthesia to
laryngomalacia. However, Roger et al (1999) felt
that the inability to maintain the patency of the
pharyngolaryngeal passage that could be seen on
endoscopy would be better termed
‘pharyngolaryngeal hypotonia’, rather than
laryngomalacia. The obstruction is variable, and
becomes more pronounced during sleep and
during inspiration. Oedematous arytenoids may
result from gastro-oesophageal reflux.

3. Tracheal intubation difficulties have been
recorded in 25—40%, and intubation problems
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appeared to increase with increasing age (Stack
& Wyse 1991, Roger et al 1999).

4. Patients require multiple anaesthetics, and
in one series there was a significant postoperative
mortality.
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5. Feeding difficulties and a high incidence
of gastro-oesophageal reflux (50-80%).
Postoperative deaths were frequently associated
with pulmonary aspiration.

6. Congenital heart disease, predominantly
conotruncal abnormalities or patent ductus
arteriosus. About 60% of these will require
surgery.

Management

1. Careful preoperative assessment for upper
airway abnormalities and cardiac disease.

2. A range of sizes of tracheal tube should be
available.

3. If micrognathia present,a gaseous
induction may be advisable.

4. Tracheostomy may be required for long-
term management. In a review of 45 patients, 13
required tracheostomy, and the authors felt that
early tracheostomy helped to avoid hypoxaemic
events in infancy (Roger et al 1999).

5. Precautions should be taken against
aspiration of gastric contents.

6. Careful postoperative observation for
apnoea.
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Cherubism

A benign, familial condition, transmitted as
autosomal dominant, which may present during
childhood with progressive mandibular, and
sometimes maxillary, enlargement. It is named
after renaissance cherubs, who gazed heavenwards
(Kalantar Motamedi 1998). It usually regresses
spontaneously during adolescence (Katz et al
1992), but sometimes facial or incidental surgery
is required before regression.

Preoperative abnormalities

1. Bilateral swelling involves the mandible
and sometimes the maxilla, usually starting at the
age of 2—4 years. Skull X-ray shows multilocular
cysts, expanding the bone, and leaving only a
thin layer of cortex. Progression of the lesions
slows down towards puberty, and sometimes they
regress.

2. Speech, deglutition and mastication may
be affected in gross cases.

3. There may be dental abnormalities and
premature loss of teeth.

Anaesthetic problems

1. Intubation difficulties have been
encountered. In one patient, visualisation of the
vocal cords was made impossible by enlargement

of the mandible, such that it displaced the area of
soft tissue bounded by the lower jaw (Maydew &
Berry 1985).

2. A limited range of jaw movements may
contribute to intubation difficulties (Faircloth et
al 1991).

3. Surgery for gross deformities may be
associated with considerable blood loss and
postoperative IPPV may be required (Kaugers et
al 1992).

Management

1. Difficult intubation should be anticipated.
An awake intubation technique is the safest but,
if the patient refuses, a spontaneously breathing
induction should be used. Facilities must be
available for an immediate tracheostomy, should
it be required.

2. Postoperative IPPV may be required and
occasionally tracheostomy.
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Christmas disease (haemophilia B)
(see Haemophilia A)

Churg-Strauss syndrome

A syndrome of asthma, allergic rhinitis,
pulmonary and systemic small-vessel vasculitis
and extravascular granulomas. Reid et al (1999)
reported organ systems involvement as follows:
lungs (48%), heart (44%), kidney (48%), nervous
system (78%), skin (48%), bowel (30%), joints
(57%), and muscle (57%).The presence of severe
gastrointestinal disease or myocardial
involvement is associated with a poor prognosis
(Guillevin et al 1999). It has sometimes been
associated with the new leukotriene antagonists
used for asthma. However, it is thought that the
disease is unmasked when these drugs replace
corticosteroids for treatment, rather than being
the cause of it (Churg & Churg 1998, Stirling &
Chung 1999).

Preoperative abnormalities

1. Asthma, hypereosinophilia (>1.5x10°1™"),
necrotising vasculitis, extravascular granulomas,
and allergic rhinitis. The vasculitis involves two
or more extrapulmonary organs.The
combination of late onset asthma with severe,
recurrent sinusitis that requires surgery,
particularly if there are abnormal paranasal sinus
X-rays, may give a clue to the presence of the
disease (D’Cruz et al 1999).

2. Lung. Pulmonary infiltrates, alveolar
haemorrhage, and pleural effusions.

3. Renal. Proteinuria, haematuria, impaired
renal function.

4. Gastrointestinal tract. Diarrhoea and
bleeding.

5. Myocardial involvement. Pericarditis,
myocardial infarction, and cardiomyopathy.

6. Neurological involvement is common, and
usually presents as mononeuritis multiplex or a
polyneuropathy (Sehgal et al 1995).
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7. Bronchoalveolar lavage in severe cases
shows involvement of neutrophils as well as
eosinophils (Schnabel et al 1999).

8. Treatment is with corticosteroids, alone or
in combination with cyclophosphamide or
plasma exchange (Guillevin et al 1999).
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Anaesthetic problems

1. The problems of the management of
asthma.

2. In one asthmatic patient, sudden
withdrawal of steroid therapy in pregnancy was
associated with development of bilateral
pulmonary infiltrates, pleural infusion and
eosinophilia (Priori et al 1998).

3. Rarely, a dilated cardiomyopathy may be
present.

4. Two patients have been reported with
decreased plasma cholinesterase levels (Taylor et
al 1990). However, both were receiving
immunosuppressive agents and had multiple
organ involvement.

Management
1. Treatment of asthma.

2. Look for organ involvement and treat
appropriately.
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Coarctation of the aorta, adult

A congenital narrowing of the aorta that may be
pre- or post-ductal. The preductal form is usually
a long, narrow segment, and is associated with
other cardiac defects. This type generally presents
with heart failure before the age of 1 year and
requires treatment in a paediatric cardiac surgical
unit. It will not be considered further here. The
postductal form, however, is often asymptomatic,
and the patient may present in later life for
surgery of some other condition, or for
correction of the coarctation itself. Even after
correction of coarctation, abnormalities can
continue (Moskowitz et al 1990). Those who
have undergone repair show persistent
alterations in left ventricular function and left
ventricular mass, together with resting gradients
between the arm and leg. There is a higher
incidence than normal of ischaemic heart disease
and sudden death.The optimal time for repair is
disputed (Brouwer et al 1994). Hypertension is
more common in late correction, but repair at a
young age is associated with a higher risk of
recoarctation. In addition, persistent
abnormalities in aortic stiffness have been found
(Ong et al 1992). Adult repairs are associated
with a higher incidence of significant aortic
valve disease (58%), compared with 37% of those
repaired in childhood (Findlow & Doyle 1997).

Preoperative abnormalities

1. There may be moderate hypertension, the
arm blood pressure being higher than that in the
leg. If the left subclavian arises at or below the

constriction there may be an absent or reduced
left radial pulse. If both radial and femoral pulses
are felt together, the small volume and delay of
the femoral pulse will be obvious.

2. Collateral circulation develops in the
internal mammary, intercostal, and subscapular
arteries. The latter may be seen if the scapula is
illuminated from the side.

3. A systolic murmur is usually heard along
the left sternal edge radiating up into the neck.

4. Chest X-ray may show notching of the
undersides of the ribs, secondary to intercostal
artery dilatation. There may be pre- and
poststenotic dilatation of the aorta.

5. Occasionally, cerebral berry aneurysms
coexist with coarctation. In such cases, the high
arterial pressure increases the risk of
subarachnoid haemorrhage.

6. There is a 25-50% incidence of bicuspid
aortic valve, and some aortic regurgitation.

7. Unusually, angina or left ventricular failure
may present late in untreated adult coarctation.
Other factors are often contributary.

8. Patients may require surgical resection or
balloon dilatation. There is evidence that balloon
angioplasty should be undertaken initially in
discrete aortic coarctation in adolescents and
adults (Fawzy et al 1999).

Anaesthetic problems

If, before elective surgery, a previously
undiagnosed coarctation is found, treatment of
the coarctation may be considered to be the
priority. Even if coarctation has been treated,
the possibility of residual cardiovascular
abnormalities should be considered, since there
is an increased risk of premature death compared
with the normal population (Bobby et al 1991).
Causes include aneurysms (cerebral, at the
operative site, other parts of the aorta and
intercostal arteries), hypertension, myocardial
infarction, and cardiac failure (Editorial 1991).
Balloon angioplasty may carry less risk.



1. Patients may present with hypertension-
related complications. A 30-year-old man, who
had been rejected for army service because of
hypertension, presented with severe epistaxis and
a blood pressure of 210/110. He had prominent
rib notching on CXR,LVH on ECG, and
decreased femoral pulses (Pulli 1999).

2. Any operation in the area of the dilated
collateral vessels may result in heavy bleeding,
especially when the chest is opened.

3. Hypoperfusion of the spinal cord.This
may cause paraplegia, and is more likely in those
patients with few collaterals. Induced
hypotension for clipping of cerebral aneurysm
may compromise spinal cord perfusion (Goodie
& Rigg 1991).

4. Susceptibility to bacterial endocarditis.

5. If there are left subclavian abnormalities,
the left arm cannot be used for blood pressure
monitoring.

6. Patients may present during pregnancy
with hypertension, which may be confused with
preeclampsia. Three patients were described
whose clinical signs (ejection systolic murmur
and delayed or absent leg pulses) had gone
unnoticed. Two required balloon dilatation and
the third resection and aortoplasty (Lip et al
1998). A rare case of abdominal coarctation was
diagnosed by MRI in a 26 year old with a 15-
year history of hypertension (Dizon-Townson et
al 1995).The patient had a Caesarean section
under general anaesthesia at 36 weeks’ gestation
because of failure to control the hypertension
with labetalol. One patient was noted to have a
systolic murmur at 28 weeks’ gestation. Cardiac
assessment showed severe pulmonary
hypertension and coarctation. Decompensation
occurred at 35 weeks and Caesarean section
under general anaesthesia was performed.
Intensive care management included the use of
glyceryl trinitrate and prostacyclin (O’Hare et al
1998). A patient with recurrent coarctation, with
50% narrowing of the aortic arch, developed
chest pain, dyspnoea and claudication during late
pregnancy. Caesarean section under general

Medical disorders and anaesthetic problems

anaesthesia was performed using a remifentanil
infusion and isoflurane (Manullang et al 2000).

Management

1. Antihypertensive therapy should be used
until the day of operation. Beta adrenoceptor
blockers may reduce the hypertensive response
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to intubation.

2. Appropriate prophylaxis for endocarditis
should be given.

3. During clipping of an intracranial
aneurysm, monitoring of the femoral artery
pressure was undertaken to assess spinal cord
perfusion during induced hypotension. A mean
distal aortic pressure in excess of 50 mmHg has
been suggested as adequate for spinal cord
perfusion.
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Cocaine abuse

Cocaine is an alkaloid present in the shrub,
Erythroxylon coca. It has an onset of action of
about 11 min and a half-life of 78 min, and
produces CNS stimulation, euphoria and
hallucinations. As a sympathetic stimulant, it acts
by preventing the uptake of catecholamines into
sympathetic nerve endings. In addition, it may
release catecholamines from body stores. Whilst
there is evidence that it has been used as a
euphoriant in the Central Amazon from as early
as the ninth century, the last 30 years has seen a
notable increase in its use. It has been said to
produce emotional, but not physical
dependence. However, more recently, the use of
chemically modified forms (paste, crack and
freebase) for inhalation or smoking, has resulted
in higher blood concentrations. These forms
appear to be producing dependence.The
consumption of cocaine for recreational
purposes has been more prevalent in the USA
than in the UK.The greatly increased
production and illicit trade from South America
is changing this.

Cocaine is a toxic drug. A series of 68 deaths
were associated with its illicit use in Florida
(Wetli & Wright 1979). Analysis of the cases
showed that the eftects after intravenous use
included immediate respiratory collapse and
death, or death after up to 3h in coma. After
nasal or oral ingestion a delay of up to an hour
occurred before convulsions and death. Average
blood levels were highest in those with oral
intake (average 0.92 mgdl™), lowest in those after
iv (0.3 mgdl™), and intermediate after use of the
nasal route (0.44 mgdl™). Oral ingestion is an
uncommon route for those seeking euphoria.
The majority of deaths were deliberate, or
accidental when packages of cocaine which were
swallowed for concealment (body packing), burst
in the gut.That cocaine is potentially dangerous
even when given nonintravenously, has been
confirmed (Isner et al 1986). Seven patients had
acute cardiac events that bore a temporal
relationship to intranasal cocaine use. These
included myocardial infarction, ventricular
tachycardia and fibrillation, myocarditis, and two
sudden deaths. Existing heart disease was not a
prerequisite. Large doses of cocaine were not
essential, and seizures did not necessarily occur
before cardiac toxicity. A further 19 case reports
were analysed.

Cocaine is frequently taken in combination
with other drugs (Birnbach 1998). Drug
mixtures include speedballs (a combination of
heroin laced with cocaine). Patients often do
not admit to drug use, but may present with a
variety of cardiopulmonary (40%), psychiatric
(22%), and neurological (13%) symptoms
(Brody et al 1990). Anaesthetists may be
involved, often unknowingly, with anaesthesia
for chronic users, or in the resuscitation of
those with acute toxicity. Cocaine causes
central and peripheral adrenoceptor
stimulation, by blocking presynaptic uptake of
norepinephrine (noradrenaline) and dopamine,
and increasing postsynaptic concentrations.
Cocaine is hydrolised by plasma cholinesterase
into two major metabolites, which can be
detected in urine for 14-60h after
administration.



Presenting problems

1. The cardiovascular effects of cocaine are
biphasic. An initial increase in blood pressure and
a tachycardia, secondary to sympathetic
stimulation, precedes the pronounced depression
of the CNS. Sweating, vomiting and restlessness
may occur. Sympathetic vasoconstriction can be
intense, with increased metabolism,
hyperthermia, hypoxia, and convulsions.
Ventricular fibrillation or asystole has occurred
with doses as low as 30 mg. Tachycardia and
hypertension occurred during anaesthesia, when
a patient injected two speedballs into his infusion
just before surgery (Samuels et al 1991).

2. ECG abnormalities may be
misinterpreted. Tachycardia, chest pain and large
inferior Q waves on ECG in a young cocaine
user led to the incorrect diagnosis of myocardial
infarction (Lustik et al 1999). In the event she
had WPW syndrome and successful ablation of
the accessory pathway was accompanied by
return to normal of the short PR interval and
disappearance of the Q wave.

3. Toxic doses produce an initial tachypnoea
and increased depth of respiration. This may be
rapidly followed by central respiratory
depression.

4. When taken nasally, the vasoconstrictor
effects on the mucosa may eventually lead to
nasal ulceration and septal perforation.

5. Anaesthetics may interact with cocaine
when toxic levels exist. An animal study of a
cocaine infusion in the presence of 0.75-1.5
MAC isoflurane showed reduction in cerebral
and spinal cord blood flow and increased
systemic vascular resistance, diastolic pressure,
and coronary perfusion pressure (Boylan et al
1996). Arrhythmias and altered ventricular
conduction also occurred. Ketamine
potentiates strongly the cardiovascular toxicity
of cocaine.

6. Vasoconstrictors, such as phenylephrine
and felypressin, can precipitate hypertensive
crises, ventricular tachycardia, and myocardial
ischaemia during acute cocaine toxicity.
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7. Intraoperative pulmonary oedema
occurred after instillation of phenylephrine
(0.5ml 0.25%) into the nose of a 24-year-old
man (Singh et al 1994). Echocardiography, whilst
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he received IPPV, showed right ventricular
hypokinesia and an ejection fraction of 30%.
When he had recovered, his echocardiogram
became normal. Pulmonary oedema has also
being reported after ketamine 50 mg, given for
traction pain during tubal ligation under spinal
anaesthesia (Murphy 1993). In both of these
cases, a history of cocaine use was later obtained.
The mechanism of the oedema is unclear.
Contributing factors may be damaged
pulmonary endothelium, or transient left
ventricular dysfunction secondary to myocardial
ischaemia or pulmonary vasocontriction.

8. There have been a number of reports of
chronic rhabdomyolysis in association with
cocaine abuse, and acute renal failure has 103
occurred (Singhal et al 1989). In a study of
cocaine users presenting to an emergency

department, 24% had evidence of
rhabdomyolysis (Welch et al 1991). One
developed multiorgan failure and died.

9. A greatly increased risk of endocarditis in
iv cocaine users (Chambers et al 1987).

10. Intravenous users are at risk of
contracting hepatitis B, sexually transmitted
diseases, and AIDS.

11. Hot cocaine fumes, when smoked or
inhaled, may cause pulmonary damage, as may
the chemicals used in the processing (Gossop
1987).Two patients presented with acute
respiratory distress for which they eventually
required tracheal intubation and IPPV. In both
patients, superficial white plaques, mucosal
ulceration, and severe supraglottic oedema had
been found on fibreoptic laryngoscopy. Each
patient finally admitted to aspirating hot
fragments while smoking crack (Reino &
Lawson 1993). A third patient had sudden airway
obstruction whilst smoking crack. Following a
CT scan for a confusional state, he developed
stridor and upper airway obstruction. Numerous
polyps, oedema, and a narrowed aperture were
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found. Tracheostomy was required until the
polyps healed at the end of 6 days (White &
Reynolds 1999).

12. Plasma cholinesterase is essential for the
metabolism of cocaine. Individuals with enzyme
abnormality or deficiency are therefore at risk
from sudden death (Cregler & Mark 1986).
There is now definite evidence that those with
cocaine-induced complications have a
significantly lower level of plasma cholinesterase
than those without complications (Om et al

1993).

13. Thrombocytopenia is associated with
cocaine abuse (Orse 1991). It may be
autoimmune in origin. Antibodies to platelets
may be common in drug addicts.

14. Organophosphate insecticides have been
used to prolong the action of cocaine by
inhibiting plasma cholinesterase (Herschman &
Aaron 1991). Under these circumstances the
recovery from suxamethonium may be delayed.

15. In late pregnancy, some of the eftects of
cocaine may be mistaken for preeclampsia or
eclampsia (Birnbach 1998). Eleven women were
reported with signs typical of preeclampsia and a
positive urine drug screen for cocaine. However,
there was no laboratory evidence of
preeclampsia, and, as the drug wore off, the
symptoms resolved (Towers et al 1993). Another
patient, admitted with haemolytic anaemia,
thrombocytopenia, renal impairment, and
intermittent episodes of pulmonary oedema, was
found to have been smoking crack cocaine on
the ward (Campbell et al 1996).

16. Cocaine crosses the placenta and has a
direct effect on fetal vasculature. Experimentally,
there is evidence that pregnancy increases the
cardiovascular toxicity caused by cocaine.
Cocaine-induced hypertension in gravid ewes
was modified by hydralazine, but caused
profound maternal tachycardia and failed to
restore the cocaine-induced reduction in uterine
blood flow (Vertommen et al 1992). It causes
uterine contractility and an increased incidence
of preterm labour. In the USA, where cocaine

abuse is said to be common among parturients,
myocardial infarction and cardiovascular
instability, which was temporally related to
‘crack’ use prior to delivery, has been reported
(Liu et al 1992). Maternal death has occurred,
and prematurity and perinatal mortality are
increased (Neerhof et al 1989).The incidence of
abruptio placenta is almost doubled and uterine
rupture, hepatic rupture, and cardiac arrest, have
all been reported. A patient had an abruptio
placenta at 34 weeks’ gestation, 18 h after using
cocaine. She was oliguric on admission and this
persisted after Caesarean section, despite
hydration, dopamine, and frusemide. She
developed myoglobinuria and required
haemodialysis (Lampley et al 1996). Birnbach et
al (1993) studied 25 cocaine users who required
Caesarean section and found that general
anaesthesia was associated with a greater number
of complications than regional anaesthesia.
Another study of Caesarean section showed that
parturients are at a higher than normal risk for
hypertension, hypotension, and wheezing (Kain
et al 1996).

17. Medical complications include
myocardial infarction, ventricular arrhythmias,
aortic rupture, seizure, stroke, hyperthermia,
bowel ischaemia, and malnutrition.

Management

1. Resuscitation may involve airway
protection, and control of haemodynamic
abnormalities, seizures, or hyperthermia (Cheng
1994).

2. Beta adrenoceptor blockers have been
used to counteract the sympathetic effects of
cocaine, but an alpha adrenoceptor blocker, such
as phentolamine, should be available in case of
severe hypertension. Regimens have included
propranolol (1 mg iv each min up to a total of
8 mg) to obtain a decrease in heart rate within
1-3 min (Gay et al 1976). However, it has been
suggested that beta blockade alone may worsen
hypertension by unopposed alpha stimulation
(Gay & Loper 1988). Labetalol (20 mg iv bolus,



followed by an infusion of 60 mgh!), may be
more appropriate. That the beta effects of
labetalol are much greater than the alpha effects,
must not be overlooked. A bolus of esmolol 20
mg followed by an esmolol infusion (1%) was
used to treat toxicity from epinephrine
(adrenaline) and cocaine given before nasal
polypectomy (Pollan & Tadjziechy 1989).

3. Calcium channel blockers have been used
for arrhythmias (Cregler & Mark 1986), and may
be more effective than adrenoceptor blockers in
the management of cocaine cardiovascular
toxicity (Nahas 1991). However, it has been
suggested that for protection, nifedipine needs to
be given before cocaine use.

4. For the treatment of convulsions, either a
benzodiazepine or incremental doses of
thiopentone are indicated. Immediate attention
should be paid to oxygenation and control of the
airway. A profound metabolic acidosis occurs in
association with convulsions, and their
immediate control might decrease the cardiac
effects of cocaine (Jonsson et al 1983).Treatment
with sodium bicarbonate may be required for
metabolic acidosis.

5. Restlessness or agitation in the chronic
cocaine abuser can be treated with
benzodiazepines. Increasing the usual dosage by
50% has been recommended (Gay et al 1976).

6. Phenothiazines are contraindicated because
they potentiate cerebral depressant drugs.

7. The platelet count returns to normal 1-6
weeks after termination of drug exposure.
Bleeding time is the best indicator of platelet
function. If this is normal, no treatment is
required.

8. The possibility that rhabdomyolysis might
occur should be remembered. Since clinical
symptoms do not predict rhabdomyolysis,
laboratory evaluation may be necessary.
Treatment with mannitol, intravenous fluids and,
occasionally, dialysis may be required.

9. In the pregnant patient, regional
anaesthesia produced fewer serious
complications than general anaesthesia.
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However, platelets and coagulation status should
be checked first. Phenylephrine was found to be
superior to ephedrine for treatment of
hypotension after spinal anaesthesia (Birnbach et
al 1993).
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10. Avoid using direct-acting
sympathomimetics and vasoconstrictors, because
they may precipitate hypertension and
arrhythmias.
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Cockayne syndrome

An autosomal recessive condition in which there
is a defect in the repair of oxidative DNA
damage in nuclear DNA. Sensitivity to
ultraviolet light leads to premature aging and
neurological abnormalities. It is associated with
patchy demyelination in the cortex and
cerebellum, with calcium deposition in basal
ganglia and white matter (Woods 1998). Patients
may need anaesthesia for cataract extraction,
feeding gastrostomy, and Nissen’s fundoplication.

Preoperative abnormalities

1. In astudy of 25 patients there was
dwarfism, microcephaly and mental retardation,



photosensitivity (84%), gait disturbance (84%),
progeroid appearance (84%), and eye
abnormalities (Ozdirim et al 1996). Facial
features are dysmorphic, and limb contractures
occur.

2. Eyes. Retinal dystrophy, enophthalmos,
squint, cataract, and nystagmus.

3. Neurological abnormalities. Include
sensorineural deafness, progressive
arteriosclerosis, slowed neural conduction, and
abnormal brainstem evoked responses (Nance et
al 1992).

4. Patients may be receiving H, receptor
antagonists, proton pump inhibitors, and
cisapride, a gastrointestinal stimulant.

Anaesthetic problems

1. Difficult tracheal intubation is reported
(Cook 1982, Wooldridge et al 1996). Attempted
intubation under light inhalational anaesthesia
produced coughing and laryngospasm. A patient
may require a smaller sized tube than would be
anticipated. A 3.0-mm tube was used in a 13-
year-old girl, and a 4.5-mm one in a 19 year old
weighing 12.9kg.

2. Gastro-oesophageal reflux and aspiration
pneumonia.

3. Postoperative treatment of systolic
hypertension with sublingual nifedipine caused a
pressure decrease to 138 mmHg and the patient
became unconscious and developed convulsive-
like involuntary movements in extremities
(Sasaki et al 1997). Nifedipine was thought to
have produced cerebral ischaemia.

Management

1. Assessment of potential intubation
problems.

2. A range of tube sizes is necessary. In one
patient, the laryngeal mask airway helped to
deepen anaesthesia before intubation. In another
who had a failed intubation, a laryngeal mask
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airway was used as a conduit for the passage of a
guidewire (Wooldridge et al 1996).

3. Precautions against gastro-oesophageal
reflux, if present.
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Conn’s syndrome (primary
aldosteronism)

Excess aldosterone production may be caused by
an adrenal adenoma, adrenal hyperplasia, or a
carcinoma. For a differential diagnosis of the
different features, see Ganguly (1998).
Aldosterone is a mineralocorticoid secreted by
the zona glomerulosa of the adrenal cortex. It
promotes sodium reabsorption and potassium
exchange, mainly in the renal tubules, but to a
lesser extent in the intestine, and salivary and
sweat glands. The final stage of aldosterone
secretion is controlled by the renin-angiotensin
system. Activation of this system occurs in
response to sodium or water depletion. Primary
aldosteronism should be suspected if
spontaneous hypokalaemia occurs in association
with untreated hypertension (Young 1997,
Stewart 1999).

Preoperative abnormalities

1. The main features are hypertension,
hypokalaemia, and alkalosis. Symptoms, should
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they occur, are usually secondary to
hypokalaemia, and may include muscle
weakness, polyuria, polydipsia, and tetany. A
patient who presented with a flaccid
quadriparesis, had the condition reversed by a
potassium infusion (Gangat et al 1976). In
contrast to the original belief that serious
hypertension was not a problem in Conn’s
syndrome, malignant hypertension may
sometimes occur (Sunman et al 1992, Winship et
al 1999).That it is not a benign condition is
shown by the fact that cardiovascular
complications, especially stroke and proteinuria,
are relatively common (Nishimura et al 1999).

2. Urinary potassium is high, despite a low
total body potassium, and the serum sodium may
be in the upper range of normal or be slightly
elevated. Plasma renin levels are low and plasma
aldosterone is elevated. Conn’s syndrome should
be suspected if a hypertensive patient has a
serum sodium >140 mmol I"! and a plasma
potassium below the normal range for the
laboratory. The diagnosis can be confirmed by an
elevated aldosterone:renin ratio in excess of 800
(Brown & Hopper 1999).

3. Tumours must be distinguished from
bilateral adrenal hyperplasia, with radionuclide
imaging, or occasionally by adrenal vein
sampling. In adrenal hyperplasia, surgery is
inappropriate.

4. The ECG may show mild left ventricular
hypertrophy, prolonged ST segment, T-wave
flattening, and U waves.

5. Glucose tolerance may be abnormal in up
to 50% of patients.

6. The diagnosis of Conn’s syndrome may be
masked in patients receiving calcium channel
blockers, because they can suppress the increased
aldosterone secretion and consequent
hypokalaemia (Brown & Hopper 1999).

7. Treatment is either medical or surgical.
Adrenalectomy is increasingly being performed
by the laparoscopic route, which has been
associated with fewer complications (Shen et al
1999).

Anaesthetic problems

1. Hypertension and sodium retention.
Hypertensive peaks may occur at intubation.
Patients may be receiving multiple
antihypertensives, with potential for drug
interactions.

2. Low total body and plasma potassium
levels cause muscle weakness and increased
sensitivity to nondepolarising muscle relaxants. A
pregnant woman presented at 29 weeks’
gestation with muscle weakness, hypertension,
and severe hypokalaemia (Fujiyama et al 1999).
Intraoperative arrhythmias may also be
produced. A patient in whom tonic muscle
contractions occurred during induction, and
whose subsequent potassium balance studies
suggested that the potassium stores had been
depleted by 30-40%, has been described (Gangat
et al 1976). Sudden ventricular fibrillation was
reported in a 37-year-old, otherwise healthy,
woman. A serum potassium of 1.4mmol 1™ and a
right sided adrenal tumour were found (Abdo et
al 1999).

3. Pregnancy occurred in a patient being
investigated for probable Conn’s syndrome.
During the first trimester, blood pressure and
serum potassium were so difficult to control
that adrenalectomy was performed at 15
weeks’ gestation (Solomon et al 1996).
Another patient presented with weakness,
hypertension and severe hypokalaemia at 29
weeks’ gestation (Fujiyama et al 1999). There is
dispute about the appropriate time to perform
resection in the pregnant patient. Since the
condition is difficult to treat at this time, and
medical therapy is probably more risky than
surgery, it has been suggested that surgery
should be performed early in the second
trimester (Baron et al 1995, Harrington et al
1999).Two patients who had been
normotensive during their pregnancies
developed severe postpartum hypertension,
one at at 18 days, the other at 1 month. Both
patients had mild hypokalaemia, and adrenal
tumours were demonstrated and subsequently
resected (Nezu et al 2000).



Management

1. Hypertension must be controlled
preoperatively. An aldosterone antagonist, such as
spironolactone 100 mg tds, should be given for
3—4 weeks before surgery, since both the
hypertension and potassium loss will be
improved (Ganguly 1998).

2. A potassium infusion is required both pre-
and intra-operatively. Total body potassium is
depleted, and ECG and plasma potassium levels
are both unreliable guides (Gangat et al 1976).

3. Preoperative beta blockers may reduce the
hypertensive peaks on intubation.

4. Normocapnoea should be maintained to
prevent potassium returning to the cells. An
initial period of IPPV may be required after
surgery, to counteract the compensatory
respiratory acidosis.

5. Following removal of the tumour, the
reversal of the electrolyte abnormalities occurs
earlier than the correction of hypertension.

6. Glucocorticoid replacement should not be
required, provided the other adrenal is intact.

7. If a patient presents in the first two
trimesters of pregnancy, consideration should be
given to the risks of surgery versus those of
medical treatment (Baron et al 1995).
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Creutzfeldt—Jakob disease (CJD)

A rare spongiform encephalopathy, classified as a
prion (proteinaceous infective particle) disease.
Kuru, linked with ritual cannibalism in Papua
New Guinea, Gerstmann-Straussler-Schenker
disease, usually inherited, and new variant CJD,
are the other three human prion diseases. Four
such diseases have been defined as occurring in
animals, bovine spongiform encephalopathy
having achieved substantial notoriety in the UK
(Hughes 1993).All are widespread degenerative
diseases of the CNS with long incubation
periods, but, once manifested, there 1s rapid
progression to death. Treatment is to no avail.
Patients of late middle age are usually affected
and death typically occurs within 6 months. The
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infective agent can be isolated from the brain,
spinal cord, and many other tissues, and can be
experimentally transmitted to animals. There is
no detectable immune reaction. It is difficult to
destroy by either physical or chemical methods
(Johnson & Gibbs 1998).

Tatrogenic transmission of prions can occur in
neurosurgical procedures, corneal grafts
(MacMurdo et al 1984), and when growth
hormone from cadaveric pituitaries is used
(Buchanan et al 1991). In the latter, it usually
follows an incubation period of about 18
months. Patients who have received human
growth hormone are now excluded from being
blood donors.

Variant CJD is associated with a distinct prion
type 4 PrP<. At present, the risks of transmitting
prions causing variant CJD are not yet known. It
is known, however, that they can be found in the
lymphoreticular system and can be diagnosed by
tonsillar biopsy (Collinge 1999, Petersen 1999).
Studies on tonsillar material are in progress, and
the results could have implications for the reuse
of surgical instruments.

Preoperative abnormalities

1. With classical CJD, there is dementia of
rapid onset, and mutism in the 50-70 age group.
However, variant CJD may appear in young
people and have an unusual neurological profile.
Cerebellar dysfunction with ataxia, increased
tone and sometimes myoclonus, is common.
Cortical blindness may occur. Deterioration to
decerebrate or decorticate states is usually rapid.
Epilepsy can occur.

2. The EEG has nonspecific changes, but
there are often periodic discharges of slow waves
and spikes.

3. Diagnosis is usually made on clinical
grounds. It can only be confirmed by brain
biopsy, but this is now not advised because of the
risks of accidental transmission.

4. Treatment is symptomatic and the patient
may be taking anticonvulsants.

Anaesthetic problems

1. Any tissue or body fluid should be
considered as potentially infectious, although in
reality the main danger probably lies in
accidental inoculation. However, there is nothing
to suggest that routine nursing care carries a risk,
therefore barrier nursing is unnecessary.
Accidental transmission has occurred by
contaminated instruments, and a cadaveric dural
graft (Lane et al 1994), or by pituitary hormones
from cadavers before the use of recombinant
growth hormone (Holmes et al 1996). Martinez-
Lage et al (1994) have described four patients
who developed CJD from lyophilised dura mater
grafts.

2. Occasionally patients may have autonomic
dysfunction.

3. Rarely, there are abnormalities of liver
function.

Management

1. Particular care should be taken during
brain biopsies in undiagnosed cases of presenile
dementia (du Moulin & Hedley-Whyte 1983),
although if Creutzfeldt—Jakob disease or its
variant are suspected, biopsy is inadvisable. The
anaesthetist should wear gown, gloves and mask.
These should all be waterproof (Hernandez-
Palazon et al 1998). Patients with dementia
should not be used as organ donors.

2. Equipment, in particular surgical
instruments, should preferably be disposable and
should be incinerated at the end. Linen and
instruments should be soaked in 1% sodium
hypochlorite before being bagged (du Moulin &
Hedley-Whyte 1983, Hernandez-Palacon et al
1998).

3. The virus is difficult to destroy by physical
and chemical means. Experiments have shown
that soaking in 5% sodium hypochlorite for 1h,
autoclaving for 1h at 132°C (103.4 kPa), or a
combination of these, will inactivate it (Brown et
al 1982). Hands should be washed (not
scrubbed) with aqueous povidone iodine, if



penetration of the skin has occurred. Equipment
surfaces should be washed with 0.5% sodium
hypochlorite.
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Cri du chat syndrome

A chromosomal abnormality secondary to short
arm deletion on chromosome 5. It is associated
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with a number of characteristic features.
Malformations have been observed in the sella
turcica, the clivus, the cerebellum, and the larynx.
Most patients die in childhood. Anaesthesia may
be required for Nissen’s fundoplication, or
correction of congenital heart disease.

ALOIPUAS Jeyd Np 1Y H

Preoperative abnormalities

1. The infant has microcephaly,
micrognathia, hypertelorism, severe mental
retardation, epicanthic folds, strabismus,
hypotonia, and a cat-like cry.

2. There may be a number of other
abnormalities, including congenital heart disease.

3. Obstructive sleep apnoea may occur.

Anaesthetic problems -

1. Dithculties in intubation have been
reported (Yamashita et al 1985).There are
thought to be structural differences in the larynx
from normal, and the epiglottis is long, curved
and floppy. Failed intubation, in a 15 month old
having Nissen’s fundoplication, was followed by
failed fibreoptic intubation. Eventually an ILMA
was placed (Castresana et al 1994). Although the
characteristic cry may be partially neurogenic in
origin, a number of upper airway abnormalities
have been described. These include a small,
narrow larynx, a long floppy epiglottis, and
retrognathia.

2. The babies are hypotonic and may be
sensitive to non-depolarising muscle relaxants.

3. Gastro-oesophageal reflux and a tendency
to pulmonary aspiration may lead to chronic
respiratory infections.

4. Obstructive apnoea has followed surgery
(Brislin et al 1995).

Management

1. Investigation for the presence of
congenital heart disease. Antibiotic prophylaxis, if
appropriate.
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2. Awake intubation or inhalation induction
has been suggested, although a laryngeal mask
airway may be of assistance. Examination of the
laryngeal view can sometimes be performed
first, with mild sedation. In a 33-month-old
child, fentanyl 4 L gkg™" was administered in
increments, after which gentle laryngoscopy
revealed a grade 2 laryngeal view. Rapid
sequence induction was then performed with
confidence (Brislin et al 1995).

3. Minimal doses of relaxants, or controlled
ventilation without relaxation, may be advisable.

4. Care with nursing and feeding may reduce
aspiration problems. Observation for obstructive
sleep apnoea.
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Cushing’s syndrome and
Cushing’s disease

Cushing’s syndrome is the general term used for
a disorder caused by excess circulating
glucocorticoid. Cushing’s disease specifies one of
its causes; that of pituitary-dependent adrenal
hyperplasia, secondary to ACTH secretion. This
accounts for about 70-80% of cases of Cushing’s
syndrome. Other important causes are adrenal
cortical tumour (5—10%), and ectopic ACTH
producing tumour (5-10%).The diagnosis and
treatment of Cushing’s syndrome, particularly
during pregnancy, is more complex than
previously thought. For further details, see Invitti
et al (1999) and Newell-Price & Grossman
(1999).The complications following surgery are
higher than those with other endocrine diseases,
and surgery does not necessarily reverse the
cardiovascular complications.

Preoperative abnormalities

1. A review of 31 patients with Cushing’s
disease showed that the commonest clinical
features, in order of frequency, were: weakness,
thin skin, obesity, easy bruising, hypertension,
menstrual disorders, hirsutism, impotence, striae,
proximal muscle weakness, oedema,
osteoporosis, mental disorders, diabetic GTT,
backache, acne, hypokalaemia and fasting
hyperglycaemia (Urbanic & George 1981).
Fractures occur, and wound healing is poor.

2. Biochemical abnormalities include
hypokalaemic alkalosis, sodium and water
retention, hyperglycaemia, lack of diurnal
variation in plasma cortisol with failure to
decrease at night, and increased urinary free
cortisol.

3. Cushing’s syndrome is associated with
severe left ventricular hypertrophy, with
disproportionate hypertrophy of the
interventricular septum (Sugihara et al 1992).
The cause is unknown.

4. Patients have an increased incidence of
infections.

5. Screening by overnight dexamethasone
test and 24-h urinary excretion of cortisol
(Klibanski & Zervas 1991).

6. Occasionally patients become pregnant, in
which case the commonest complications are
hypertension and diabetes (Aron et al 1990,
Prihoda & Davis 1991). A patient with Cushing’s
syndrome and a phaeochromocytoma
underwent laparoscopic adrenalectomy at 17
weeks’ gestation (Finkenstedt et al 1999).

7. Cushing’s disease is more difficult to
diagnose during pregnancy because of
gestational changes in the HPA axis.

8. Patients with treated Cushing’s disease
who are considered ‘cured’ still have an increased
risk of cardiovascular disease and atherosclerosis,
despite having normal cortisol levels (Colao et al

1999).

9. Treatment of Cushing’s syndrome may
unmask other diseases. A patient treated with



adrenalectomy developed sarcoidosis 6 weeks
later (Walmsley & Bevan 1995).

Anaesthetic problems

1. Venous access may be difficult because the
veins are extremely fragile.

2. Hypertension, with or without heart
failure, may be present. Left ventricular
hypertrophy, particularly of the interventricular
septum, has been reported (Sugihara et al 1992).
Acute left ventricular failure was the initial
presentation of Cushings in a 22-year-old
woman (Younge et al 1995).

3. Hypokalaemia. There may be severe
depletion of potassium stores.

4. Diabetes mellitus. In pregnancy, this may
be difficult to control, and in one patient, a mid-
trimester trans-sphenoidal pituitary
adenomectomy was performed because high
levels of insulin were required (Mellor et al
1998). Another patient presented with acute
heart failure, hypertension, and glucose
intolerance, and adrenalectomy was performed at
24 weeks’ gestation. Emergency Caesarean
section was required at 31 weeks’ for severe
preeclampsia and HELLP syndrome (Lo & Lau
1998). Another patient, who had experienced a
2-year history of weakness, was only diagnosed
during pregnancy from routine glucose
screening (MacGibbon & Brieger 1995).

5. Anatomical changes and obesity may
contribute to either difficult intubation or
difficult mask ventilation. A 30-year-old woman
developed severe iatrogenic Cushing’s syndrome
from steroid treatment of autoimmune idiopathic
thrombocytopenic purpura during pregnancy.
Superimposed preeclampsia at 33 weeks resulted
in massive oedema of the face, lips and neck. She
was unable to tolerate lying supine, therefore
awake blind nasal intubation was performed in
the sitting position before GA for Caesarean
section (Rosenberg & Gross 1993).

6. Muscle weakness may contribute to
postoperative respiratory failure.
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7. There is an increased risk of deep vein
thrombosis, infection, and postoperative
pneumonia. In a series of 105 patients
undergoing transsphenoidal surgery, four patients
developed deep venous thrombosis, and one
pneumonia (Semple & Laws 1999).

Management

1. Hypertension and heart failure, if present,
must be treated.
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2. Diabetes must be controlled.

3. Hypokalaemia requires identification and
correction.

4. In florid cases, drug control of
adrenocortical function with metyrapone, an 11-
beta-hydroxylase inhibitor, may be advisable
before operation (Lo & Lau 1998). However, this
is only available in oral form.A patient who

developed severe peritonitis and underwent
IPPV on ITU whilst waiting for adrenalectomy
was unresponsive to octreotide. However, a low
dose infusion of etomidate reduced the serum
cortisol from 2500 to 500 mmol I"!.
Dexamethasone was given im so as not to
interfere with the serum cortisol monitoring
(Drake et al 1998).

5. To avoid fractures of osteoporotic bone,
careful positioning of the patient is required.

6. Steroids should be maintained during and
after surgery.

7. Awake fibreoptic intubation (Mellor et al
1998), and awake blind nasal intubation
(Rosenberg & Gross 1993), have been described
in obese patients.

8. Presentation during pregnancy may
necessitate surgery.

9. Thromboprophylaxis should be given in
the perioperative period.
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Cystic fibrosis

An autosomal recessive syndrome primarily
involving the exocrine glands, and producing a
variable pattern of the disease. Glandular
secretions are relatively concentrated, with excess
electrolytes and altered mucus glycoproteins.
Faulty regulation of the movement of salt and
water across cell membranes results in excessive
sodium absorption and deficient chloride
secretion. This leads to abnormal mucociliary
transport, although ciliary function is normal. As
a result, gland ducts become blocked. This
predisposes to infection, hyperplasia, and
hypertrophy.

The patient may develop progressive chronic
respiratory problems in childhood,
malabsorption, and cirrhosis of the liver.
Progressive lung damage can lead to pulmonary
hypertension and right heart failure. Death is
usually caused by widespread pulmonary
infection leading to respiratory failure. Advances
in the management of the disease have extended
life-expectancy, therefore more patients are likely
to present for surgery, and pregnancy now
occurs. Provided there is not severe disease,
pregnancy does not have adverse effects
(Frangolias et al 1997). Increasing numbers of
patients are undergoing heart-lung and lung
transplantion for advanced disease (Shale 1996).
However, even after surgery, patients still have
cystic fibrosis in other organs. Operative
mortality has decreased dramatically during the
last 20 years. In a review of 77 patients
undergoing 126 procedures, of which 86% were
operations directly related to the disease itself, no



evidence was produced that anaesthesia had any
deleterious effect on lung function (Lamberty &
Rubin 1985). In a more recent review of 144
anaesthetics for 74 patients, only one patient
died.This was secondary to respiratory failure 10
days after laparoscopic cholecystectomy (Weeks
& Buckland 1995).

Some improvement in sputum viscosity and
elasticity has been shown using aerosolised
amiloride, a potassium-sparing diuretic, which
blocks sodium uptake and increases the water
content of sputum (Knowles et al 1990).
Nebulised recombinant DNase reduces sputum
viscoelasticity in vitro, by lysis of neutrophil
DNA, but there are wide variations in clinical
response (Ramsey 1996, Innes 1998).The effect
of extracellular nucleotides on induction of
chloride secretion in nasal mucosa is also being
assessed (Knowles et al 1991). Recently, the gene
responsible for cystic fibrosis has been identified
and sequenced. It is located on chromosome 7
and encodes for a chloride channel. The
abnormal protein is the cystic fibrosis
transmembrane conductance regulator (CFTR).
There is evidence that care in a specialist unit
improves outcome (Mahadeva et al 1998).
Clinical guidelines for cystic fibrosis care have
been produced by the British Paediatric
Association and the British Thoracic Society (see
Jackson 1996).

For detailed reviews of anaesthesia and cystic
fibrosis, see Walsh & Young (1995), Weeks &
Buckland (1995).

Preoperative abnormalities

1. Sweat test. High sodium (>60 mmol 1! in
infants; >65 mmol I"! suggestive, and
>90 mmol I"! diagnostic in children), and high
chloride levels.

2. Abnormal viscoelastic properties of
sputum, defective mucociliary transport and
altered lung mechanics produce severe chest
infections. The main organisms responsible are
Haemophilus influenzae, Staphylococcus aureus,
pseudomonas aeruginosa and Burkholderia cepacia.
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Bronchiectasis, pulmonary fibrosis, and
emphysema follow. Bronchopulmonary
aspergillosis, aspergilloma, and haemoptysis are
other complications. Bronchial reactivity is
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greater than in normal individuals.

3. Pneumothorax, which is difficult to treat,
is common in adults (Spector & Stern 1989).A
study of 243 adults showed that 46 (18.9%) had
at least one pneumothorax, from which seven
had died (Penketh et al 1982).This
complication is much less frequent in children
(2-7%).

4. Nasal polyps and sinusitis occur in 10-15%
of cases. Surgery improves the symptoms, but has
no effect on pulmonary function (Madonna et al
1997).

5. Pulmonary hypertension, secondary to
hypoxia, may develop in advanced lung disease.
Cor pulmonale finally supervenes. 115

6. A certain number of adults develop
abnormal liver function, proceeding to portal
hypertension, oesophageal varices, and
cirrhosis.

7. Pancreatic insufficiency occurs in 80-90%
of patients. Malabsorption, hypoproteinaemia,
and low body weight result. The incidence of
diabetes is high and increases with age.
Prothrombin time may be prolonged as a result
of loss of fat soluble vitamins.

8. Distal intestinal obstruction syndrome is
the commonest gastrointestinal complication.
This can usually be managed medically (Smith &
Stableforth 1992). It may be associated with the
use of concentrated pancreatic enzymes.
Gallstones, peptic ulceration, and oesophageal
reflux occur more commonly than in normal
people.

9. Superior vena cava syndrome can occur,
secondary to the use of long-term indwelling
catheters (Chow et al 1998).

10. Osteoporosis is universal in adults with
late stage cystic fibrosis and its complications
include increased fracture rates and severe
kyphoscoliosis (Aris et al 1998).
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Anaesthetic problems

1. Despite the improvement in prognosis,
when lung disease is severe, mortality is
increased.

2. Gaseous induction is both slow, because of
low ventilation perfusion ratios, and stormy.

3. Gastro-oesophageal reflux is a feature of
both the childhood and adult disease, and there
is an association between asthma and gastro-
oesophageal reflux (Ledson et al 1998).In 60%
of patients studied, the lower oesophageal
sphincter pressure was subnormal. This factor
may predispose to respiratory complications.

4. The tracheal tube is easily blocked by
secretions.

5. There is a high incidence of perioperative
respiratory complications. These include
pneumothorax, pneumonia, airway obstruction,
atelectasis, respiratory failure, and arrest.

6. Bronchoscopy and lung washout is
associated with episodes of profound hypoxia
(Harnik et al 1983).

7. Periods of oxygen desaturation during
sleep may occur postoperatively.

8. Nasal polyps can cause airway obstruction.

9. There is a high sodium loss, especially
when hot.

10. With aggressive treatment, more patients
are surviving to become pregnant (Canney et al
1991). In a survey of 38 pregnancies in 25
patients, pregnancy was found to be well
tolerated by most. However, the patients in this
study had less severe disease, since half were
pancreatic sufficient. In other series, mother and
fetus fared less well. Maternal complications
included pulmonary, liver, cardiac, and pancreatic
insufticiency. There was poor fetal nutrition and
oxygen delivery, and an increased perinatal
mortality. Edenborough et al (1995) reported
that an FEV, of <60% predicted was associated
with an increased risk of premature delivery,
Caesearean section, loss of lung function, and
early maternal death. Recurrent infections may

require continuous antibiotics and oxygen
therapy. Parenteral nutrition may be necessary. In
an older study, 12% of patients died within 6
months, and 18% within 2 years, of pregnancy,
but this death rate was no more than that
expected in nonpregnant patients (Cohen et al
1980). Death was reported 10 days postpartum
in a patient in respiratory failure whose chest
was colonised with Burkholderia cepacia (Bose et
al 1997).

Management

1. Patients and/or their parents are usually
knowledgeable about their disease and will need
to be closely involved in discussions on
management, to which they can contribute
useful information. It is most important to listen
to them, and to gain their confidence.

2. Respiratory and cardiovascular function
must be carefully assessed. Active infection
should be excluded when elective surgery is
taking place. FEV, and arterial blood gases
appear to have the best predictive value. An FEV,
<30%, a decreased Pao,, or an increased PaCO,,
are all ominous signs. Diabetes, hyponatraemia,
and hypokalaemia should also be excluded. In
the presence of hepatic involvement, a
coagulation screen is necessary.

3. Regular, intensive physiotherapy is
mandatory. This includes percussion and forced
expiration, and encouragement to exercise.
Positive expiratory pressure, with a mask, one
way valve and resistor, was found to be superior
to conventional postural drainage with
percussion (Coates 1997). Some parents are
taught to do physiotherapy at home, which
minimises the necessity for admitting the child
early for surgery. The use of head down tilt for
postural drainage is now controversial. There is
evidence that gastro-oesophageal reflux may
cause aspiration and bronchospasm (Coates
1997). 1t has been suggested that surgery be
timed to take place mid-morning, so that
overnight secretions can be cleared.

4. Infections, especially those with



Pseudomonas aeruginosa, require iv treatment with
an aminoglycoside, such as tobramycin and a
beta lactam (azlocillin) combination. However,
the drugs required depend on the culture and
sensitivity. There is increasing use of regular
nebulised antibiotics given via high powered air
compressors (Mukhopadhya et al 1998,
Campbell & Saiman 1999). However, it is
difficult to know how much is delivered, or to
which parts of the lung. In addition, many
patients now have implantable venous access
devices and are managed at home for as long as
possible to reduce exposure to hospital infection
(Yung et al 1996).

5. Continue nebulised steroid and
bronchodilator drugs, which reduce bronchial
hyperreactivity.

6. Parenteral vitamin K will be needed if the
prothrombin time is prolonged.

7. Local or regional anaesthesia should be
employed if possible. Recently, laparoscopic
cholecystectomy under continuous epidural
anaesthesia in a 30—40 degrees sitting position,
has been reported (Edelman 1991).

8. Sedative premedication should be avoided.
Anti-sialogogues may be used if essential, but
preferably immediately before induction.An H,
antagonist may be used in the presence of reflux.

9. Since gaseous inductions are slow and
stormy, they should be avoided. Total intravenous
anaesthesia, with propofol and remifentanil, is an
ideal technique.

10. All patients require tracheal intubation to
facilitate intermittent of aspiration of secretions,
oxygenation, and ventilation, and to avoid
gastro-oesophageal reflux.

11. Anaesthetic gases must be humidified and
tracheal secretions aspirated regularly during
surgery. The viscidity of secretions is reduced by
keeping the patient well hydrated, but not
overloaded.

12. Care must be taken to provide adequate
pain relief after surgery, so as to minimise
pulmonary complications. For abdominal
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surgery, postoperative epidural analgesia allows
coughing and physiotherapy. A patient with
pleuritic pain and pneumonia had excellent pain
relief from an infusion of fentanyl via an epidural
catheter sited at a T7-8 level (Cain et al 1994).
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13. The role of bronchial washouts in the
management of cystic fibrosis is controversial. Its
benefit in some patients has been supported
(Harnik et al 1983). Repeated aliquots of up to
20 ml 5% acetylcysteine in saline were instilled
into the main divisions of the bronchial tree, to a
total volume of 200—300 ml, over a period of
20-30 min. Concomitant monitoring with a
transcutaneous oxygen analyser enabled
oxygenation to be restored before dangerous
hypoxia occurred.

14. Pneumothorax in the adult, treated by
simple drainage, is associated with a high
incidence of recurrence (Penketh et al 1982). A

. 117
persistent leak for 7 days was suggested as an

indication for surgical intervention, and
recurrence of a pneumothorax within 6 months
of surgery was found to denote a very poor
prognosis (Robinson & Branthwaite 1984).
However, in decisions about treatment now, the
possibility of future lung transplantation must be
considered. Pleurectomy results in surgical
problems, therefore suture of the bleb alone has
been suggested (Noyes & Orenstein 1992).
Ditficulties may also occur in locating the site
for drainage, because of the complex appearance
of the lungs, and partial adherence to the chest
wall. The benefit of a CT scan for diagnosis and
the selection of the optimum site for drainage
has been shown (Phillips et al 1997).

15. Haemoptysis requires location of the
bleeding point with fibreoptic or rigid
bronchoscopy. Life-threatening haemoptysis has
been treated using desmopressin 4 L g followed
by vasopressin 20 u over 15 min then an infusion
of 0.2umin™ for 36 h (Bilton et al 1991). More
invasive therapy includes embolisation of the
bronchial artery, bronchial artery ligation, or
lobectomy. However, many adults are not fit
enough for major surgery.

16. Lung transplantation may be considered



siso.qly onsAD H

118

Medical disorders and anaesthetic problems

in patients with progressive disease (Smyth et al
1991). After an analysis of serial investigations to
study prediction of mortality in 673 patients,
Kerem et al (1992) concluded that patients
should be considered as candidates for lung
transplantation when the FEV, decreased below
30% of the predicted value.

17. If pregnancy occurs, and the patient does
not accept its termination, a multidisciplinary
team must be assembled at an early stage.
Assessment of activity, physical findings,
nutrition, and CXR should be undertaken.
Patient-controlled epidural analgesia has been
used for labour (Howell et al 1993), and in
another patient who had undergone double lung
transplantation, epidural anaesthesia was
described for vaginal delivery and tubal ligation
(Deshpande 1998).
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Cystic hygroma or lymphangioma

A spectrum of rare developmental anomalies of
the lymphatic system, consisting of
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sequestrations of lymphatic tissue that fail to join
up with the venous system. Endothelially-lined,
thin walled, lymphatic cysts penetrate and
canalise, their spread being dependent on the
space available for expansion. Fifty percent are
present at birth, and 80% appear before the age
of 2 years. Surgery is the treatment of choice but
carries a high morbidity from the disease itself,
and from surgery. Recurrence is common, even
after apparently total resection, and it usually
occurs within the first postoperative year.
Mortalities of 2—6%, and permanent nerve
palsies in 12—33%, have been quoted.The
postoperative complication rate is high and
varies from 19-33% (Hancock et al 1992).
Surface CO, laser photocoagulation has been
used for suitable cases. Rarely, the condition may
present in adult life (Scally & Black 1990, Wiggs
& Sismanis 1994). Recently, the use of suction
and injection of fibrin sealant has been assessed
(Castanon et al 1999).

Preoperative abnormalities

1. Lymphangiomas are mostly sited in the
head and neck, including the larynx. The
shoulder, axilla, arm, chest wall, mediastinum,
abdomen, inguinal region, and leg can also be
involved. In a study of 193 cases, the distribution
was as follows: cervical 31.4%, craniofacial
18.9%, extremity 18.9%, intra-abdominal 9.2%,
cervico-axillothoracic 4.9%, multiple 3.8%,
cervicomediastinal 2.2%, and intrathoracic 1.6%
(Hancock et al 1992).

2. They transilluminate, are multilocular, and
can range from 1 mm to 20 cm in size. There is
no skin attachment, but fixation to deep tissues
occurs.

3. Those in the head and neck may cause
airway obstruction, dysphagia, feeding
difficulties, and speech problems. If the tongue is
involved there may be protrusion beyond the lip
margin (Balakrishnan & Bailey 1992). Recurrent
enlargement may occur secondary to infection,
trauma, or bleeding. Suprahyoid lesions are more
of a problem than infrahyoid ones, and more
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likely to recur. Any child with tongue or floor of
mouth lesions is at risk from sudden airway
compromise.

4. Infiltrates vessels and nerves.

5. The lesion may rapidly expand as a result
of haemorrhage or infection, particularly in
association with either trauma or respiratory
tract infection.

6. Recurrence is common, particularly with
the suprahyoid lesions.

Anaesthetic problems

1. Airway problems. In a survey of 37 cases,
41% suftered airway obstruction at some stage.
Tracheostomy may be required. Lymphangiomas
may also involve the larynx (Cohen &
Thompson 1986) and the epiglottis (Weller
1974). Out of a series of lymphatic
malformations of the head and neck, 17 patients
had extensive involvement of the lower face,
tongue, floor of mouth, and mandible. Of these,
11 (65%) patients required tracheostomy for a
threatened airway (Padwa et al 1995).

Airway problems may sometimes become
evident in utero. Prenatal diagnosis of a cystic
hygroma involving the chin, neck and anterior
thoracic wall posed a challenge for delivery
(Tanaka et al 1994). Airway control had to be
achieved as soon as possible after uterine
incision, but before interruption of maternal-
fetal circulation. One fetus had a neck mass
aspirated in utero, followed by surgery at 2 days.
On day 5, the infant developed stridor, and the
lymphangioma was found to extend from the
skull base into the mediastinum (Chen 1999).

2. Lymphangiomas of the tongue may
suddenly increase in size secondary to bleeding,
trauma, or infection. R ecurrent infection is a
common problem.

3. Induction, airway maintenance, or
intubation problems (MacDonald 1966, Scally &
Black 1990).

4. Surgery is often prolonged and difficult

because the tumour infiltrates and destroys
normal dissection planes.

5. Lingual oedema can occur after resection
of submandibular lesions. Postoperative swelling
of the tongue and floor of mouth may be
alarming in the rapidity of its development.

6. Obstructive sleep apnoea and hypoxaemia
may occur.

7. Infection is a danger because of impaired
lymphatic drainage.

Management

1. Accurate diagnosis and anatomical
localisation is essential to safe surgery and
prediction of airway problems. MRI scans
produce the best pictures (Fung et al 1998).

2. The patient may need a tracheostomy
either pre- or postoperatively. Forty-one percent
of children with cystic hygroma involving the
neck suffered significant upper airway or feeding
problems, and two-thirds of those with airway
problems required tracheostomy (Emery et al
1984).Thus, it is essential to perform surgery
where there are adequate facilities for paediatric
intensive care.

3. May need a feeding gastrotomy.

4. Intralaryngeal tumours may require laser
treatment (Cohen & Thompson 1986).

5. Infections will need prompt antibiotic
therapy.

6. Sudden swelling in an adult cystic
hygroma recurrence responded to emergency
tracheostomy and corticosteroids (Scally & Black
1990).

7. 1In the case of prenatal diagnosis of
potential airway obstruction in the fetus, a
multidisciplinary approach must be planned.
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Dandy-Walker syndrome

The Dandy—Walker syndrome or complex
describes abnormalities of the posterior fossa
that usually present in infancy with
hydrocephalus. Occasionally it is found
incidentally in adult life. Anaesthesia may be
required for CT or MRI scan,
ventriculoperitoneal shunts, cystoperitoneal
shunts, or resection of cyst membranes.

Preoperative abnormalities

1. Hypoplasia or absence of the cerebellar
vermis, and a posterior fossa cyst in continuity
with the fourth ventricle. Obstructive
hydrocephalus develops in about 90% of infants.
There is a gradual increase in intracranial
pressure until a shunt is required. Other CNS
anomalies may occur and patients are often of
low 1Q.

2. A large head may result from the
hydrocephalus, or from the cyst. Other
craniofacial abnormalities can include cleft
palate, macroglossia, and micrognathia.

3. An association has been described
between facial haemangiomas and posterior fossa
anomalies. Four out of the nine infants described
also had haemangiomas involving the larynx or
pharynx (Reese et al 1993).

4. Cardiac defects, such as PDA and septal
defects.

5. Renal and skeletal abnormalities.

6. An MRI scan will delineate the
abnormalities.

Anaesthetic problems

1. Central ventilatory abnormalities occur,
possibly involving the brainstem, with apnoeic
episodes.

2. Potential difficult intubation. A 5-month-
old infant with cleft lip and palate, micrognathia,
and hydrocephalus had a failed intubation (Selim
et al 1999).

3. A child with a blocked shunt developed
hypertension, tachycardia and pulmonary
oedema on induction of anaesthesia (Ashley
1998). Aspiration of CSF from the Holter valve
relieved the tachycardia, but IPPV was required
for 24 h.

4. Presentation may be delayed until
adulthood.The abnormality was found
incidentally in a 39 year old who had sustained a
head injury (Cone 1995).

5. Multiple anaesthetics may be required for
shunt surgery (Ewart & Oh 1990).
Complications of posterior fossa shunts may
occur, in particular the development of cranial
nerve damage (Lee et al 1995). Brainstem
tethering and formation of a posterior fossa cyst
caused cranial nerve deficits in a 5-year-old
child, who had undergone multiple shunt
revisions for Dandy—Walker syndrome from the
age of 2 months (Liu et al 1995).

Management

1. Assess intubation problems. MRI was used
to view the relationship between the tongue and
glottic opening in a 3-kg child with partial
upper airway obstruction and a large
Dandy—Walker cyst. A laryngeal mask airway was
inserted under local anaesthesia (Abouleish &
Mayhew 1998). Use of a laryngeal mask airway
was reported in a 5 month old with failed
intubation (Selim et al 1999). Fibreoptic
bronchoscopy ascertained the position of the
vocal cords and a 2.5-mm tube was used to
railroad a 3-mm tube through the vocal cords.

2. Upper airway obstruction may be relieved
by nasal CPAP (Abouleish & Mayhew 1998).

3. Close respiratory monitoring in the
perioperative period.
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Demyelinating diseases

A general name for a group of neurological
diseases involving myelin sheath abnormalities,
of which multiple sclerosis (MS) is the most
common. The myelin surrounding an axon may
develop normally and be lost later, but leaving
the axon preserved. Alternatively, there may be
some defect in the original formation of myelin
as a result of an error of metabolism. Multiple
sclerosis is thought to be autoimmune in nature.

Susceptibility to MS may be genetically
determined.Viral and immune factors are
possibly involved. It is characterised by a
combination of inflammation, demyelination,
and axonal damage in the CNS (Whitaker
1998). Disruption of the blood—brain barrier is
an early event (McFarland 1998). Plaques of
demyelination are scattered throughout the
nervous system, usually in the optic nerve,
brainstem, and spinal cord. The peripheral nerves
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are not involved. Only the problems of MS will
be discussed further.

Preoperative abnormalities

1. The diagnosis is made on clinical grounds,
when neurological lesions are disseminated both
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in time and space. Consequently the clinical
picture is highly variable.

2. The commonest presenting symptoms, in
order of frequency, are limb weakness, visual
disturbances, paraesthesiae, and incoordination.
Legs are more commonly involved before the
arms, with signs of spasticity and hyperreflexia.
Urinary symptoms may occur.

3. Progression, with remissions and relapses,
is very variable. Infection, trauma, and stress may
be associated with relapses. A small increase in
body temperature can cause a definite
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deterioration in neural function. The third

trimester of pregnancy is associated with a 70%
decrease in relapse rate, but this is followed by an
increase of about 70% in the first 3 months
postpartum (Confavreux et al 1998).This may
impair the ability of a mother to care for her
child.

4. Pain may be a prominent feature,
occurring at any one time in 45% of patients.

5. Mild dementia and dysarthria may appear
as the disease progresses.

6. In advanced disease, and sometimes earlier
during acute relapses, respiratory complications
may occur secondary to a variety of causes; they
were, in decreasing order of importance,
respiratory muscle weakness, bulbar weakness,
and central control of breathing (Howard et al
1992).

7. MRI now plays an important part in the
diagnosis, and abnormalities in the white matter
can be seen in 99% of cases. Gadolinium
enhancement seems to reflect areas of
inflammation where the blood—brain barrier has
broken down. However, there appears to be little
relationship between the extent of the lesions
seen on MRI and the clinical picture.
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8. Patients may be receiving baclofen,
gabapentin, or beta interferon.

Anaesthetic problems

Reports of anaesthetics given to patients with
MS are both numerous and conflicting. Advice
regarding the avoidance of particular drugs or
techniques is inconsistent, and is often based on
small numbers of patients. In the event of a
relapse, major difficulty exists in the separation of
the effects of drugs, surgery, pyrexia, or stress. An
analysis of 88 general anaesthetics given to 42
patients did not show a relapse rate greater than
that which would have been expected to have
occurred spontaneously (Bamford et al 1978).

1. Both experimentally and clinically, an
increase in body temperature has been shown to
cause a deterioration in nerve conduction and
neurological signs.

2. Spinal anaesthesia. A review of the medical
literature, and a limited personal experience, led
one group to the conclusion that spinal
anaesthesia was associated with an increased
incidence of neurological complications
(Bamford et al 1978).

3. Epidural anaesthesia. A recent study of 256
pregnancies in 241 women with MS showed
that there was no difterence between those who
had been given an epidural and those who had
not (Confavreux et al 1998).This confirms
previous experiences of uncomplicated epidural
anaesthetics in pregnant MS patients (Crawford
et al 1981). Another study showed that epidural
anaesthesia for delivery was not associated with a
significantly higher incidence of relapses than
local infiltration (Bader et al 1988). Temporary
neurological deficits have, however, been
reported. One patient developed localised
paraesthesiae lasting 7 h and 7 weeks respectively
following two epidurals, in consecutive labours
(Warren et al 1982).The longer deficit followed
a total dose of bupivacaine of 562.5 mg during a
15-h period. It was postulated that neurotoxicity
might have resulted from the diffusion of the
anaesthetic into the dural space. There is no

reason to deny a patient the benefits of an
epidural anaesthetic, should it be considered
necessary. However, it has been suggested that
concentrations of bupivacaine of not greater
than 0.25% should be used, since postpartum
relapse has been reported with those in excess of
this (Bader et al 1988).

4. Local anaesthesia. One thousand
procedures performed under local anaesthesia in
98 patients did not significantly increase the
relapse rate (Bamford et al 1978). However, early
disuption of the blood—brain barrier in MS
means that local anaesthetics can cross more
readily, and toxicity is more likely to occur.

5. Neuromuscular blockers. Resistance to
atracurium, in association with an abnormally
high concentration of skeletal muscle
acetylcholine receptors, has been reported in a
patient with MS and spastic paraparesis (Brett et
al 1987).

6. There is an increased incidence of epilepsy
in MS patients.

Management

1. TItis vital to know, either from the notes or
from staft, whether or not the patient is aware of
the precise diagnosis. Appropriate discussions can
take place with the patient in the light of this
knowledge.

2. Elective surgery should not be undertaken
in the presence of fever.

3. Spinal anaesthesia should probably be
avoided (Bamford et al 1978), although the use
of local anaesthetic and diamorphine given
through an intrathecal catheter has been used for
sigmoid colectomy, in a patient with advanced
disease involving paralysis of his intercostal
muscles (Leigh et al 1990).

4. If aregional block is required, epidural
anaesthesia is preferable, and should not be
denied. It is essential to document existing signs
and symptoms accurately, and have a full
discussion with the patient. Epidural anaesthesia



has been performed for Caesarean section in a
patient with MS and von Hippel-Lindau disease
associated with a small haemangioblastoma of
the spine (Wang & Sinatra 1999). Following
MRI of the spine, the needle was sited distal to
the lesion.

5. Fourteen patients were given intravenous
gamma globulin immediately after delivery, and
none relapsed in the first 6 months postpartum
(Orvieto et al 1999).

6. The maximum dose of local anaesthetic
should be reduced below that normally
recommended. Techniques that require large
doses should be avoided.

7. Patients may require treatment for pain
and spasticity. Kim and Ferrante (1998) describe
relief of adductor spasticity for 5 months after a
cryoprobe was applied to the obturator nerve
under fluoroscopic control.

Bibliography

Bader AM, Hunt CO, Datta S et al 1988 Anaesthesia
for the obstetric patient with multiple sclerosis.
Journal of Clinical Anesthesia 1: 21—4.

Bamford C, Sibley W, Laguna J 1978 Anesthesia in
multiple sclerosis. Le Journal Canadien des Sciences
Neurologiques 5: 41—4.

Brett RS, Schmidt JH, Gage JS et al 1987
Measurement of acetylcholine receptor
concentration in skeletal muscle from a patient with
multiple sclerosis and resistance to atracurium.
Anesthesiology 66: 837-9.

Confavreux C, Hutchinson M, Hours MM et al 1998
Rate of pregnancy-related relapse in multiple
sclerosis. New England Journal of Medicine 339:
285-91.

Crawford JS, James FM, Nolte H et al 1981 Regional
analgesia for patients with chronic neurological
disease and similar conditions. Anaesthesia 36: 821.

Howard RS, Wiles CM, Hirsch NP et al 1992
Respiratory involvement in multiple sclerosis. Brain
115:479-94.

Kim PS, Ferrante FM 1998 Cryoanalgesia: a novel
treatment for hip adductor spasticity and obturator
neuralgia. Anesthesiology 89:534—6.

Leigh J, Fearnley SJ, Lupprian KG 1990 Intrathecal
diamorphine during laparotomy in a patient with
advanced multiple sclerosis. Anaesthesia 45: 640-2.

McFarland HF 1998 The lesion in multiple sclerosis:

Medical disorders and anaesthetic problems

clinical, pathological, and magnetic resonance
imaging considerations. Journal of Neurology,
Neurosurgery & Psychiatry 64 (suppl 1): S26-30.

Orvieto R, Achiron R, Rotstein Z et al 1999
Pregnancy and multiple sclerosis: a 2-year
experience. European Journal of Obstetrics,
Gynecology, & Reproductive Biology 82: 191—4.

Wang A, Sinatra RS 1999 Epidural anesthesia for
cesarean section in a patient with von
Hippel-Lindau disease and multiple sclerosis.
Anesthesia & Analgesia 88: 1083—4.

Warren TM, Datta S, Ostheimer GW 1982 Lumbar
epidural anesthesia in a patient with multiple
sclerosis. Anesthesia & Analgesia 61: 1022-3.

Whitaker JN 1998 Effects of pregnancy and delivery
on disease activity in multiple sclerosis. New
England Journal of Medicine 339: 339—40.

x8|dwod sisoAwA|od/snisoAwolewssq

Dermatomyositis/polymyositis

complex s

A group of autoimmune chronic inflammatory
disorders primarily affecting muscle and skin,
although there may be multisystem
involvement. The related diseases include
primary idiopathic polymyositis, primary
idiopathic dermatomyositis, dermatomyositis
associated with malignancy, a childhood form
of dermatomyositis, and a form of the complex
which is associated with other collagen
diseases.

Preoperative abnormalities

1. A rash is a presenting feature in 100% of
cases. A violaceous appearance of the eyelids and
upper part of the face is caused by the cutaneous
lesions. The rash may also be seen on the knees,
knuckles, elbows, and periungually.

2. The inflammatory myopathy may present
with muscle aches, tenderness, and weakness,
involving proximal and distal muscles and the
limb-girdle muscles. Contractures and muscle
atrophy may occur later. R espiratory muscle
weakness can occur simultaneously.

3. There is an increased risk of malignancy, in
particular nasopharyngeal (Peng et al 1995) and
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colonic cancer, and both carry a higher mortality
rate than normal.

4. There may be patchy infiltration of the
lungs with interstitial fibrosis, peripheral
oedema, alveolitis, and soft-tissue calcification. A
restrictive ventilatory pattern is seen and 40% of
patients develop lung disease within a mean of
17 months of onset (Marie et al 1998).

5. Although all muscle enzymes may be
elevated, the CK is said to be the most sensitive
indicator of disease activity. Serum myoglobin
may be better, but is not routinely measured. The
patient may be anaemic.

6. Attendance at an ENT department is a
common mode of presentation (Metheny 1978).
Voice changes and upper oesophageal dysphagia
were found to be the most frequent problems.
Laryngo-oesophageal tone is reduced, with
dysfunction of the tongue and soft palate. Saliva
pools in the pyriform fossa, and regurgitation and
aspiration leading to pneumonia, may occur.
Aspiration pneumonia is a frequent cause of death.
Nasopharyngeal carcinoma is also common.

7. Up to 40% of patients have cardiac
problems; these include ECG changes and
congestive heart failure. The presence of cardiac
involvement is associated with a less good
prognosis. Necrotising vasculitis and cardiac
involvement may sometimes appear in the

childhood form.

8. The patient may be taking steroids or
immunosuppressives.

9. Pregnancy may be associated with fetal
loss, particularly in active disease, but reports are
contradictory (King & Chow 1985).

10. An abnormal EMG and evidence of a
necrotising inflammatory process on muscle
biopsy.

Anaesthetic problems

1. Dermatomyositis is associated with an
increased incidence of malignancy (Richardson
& Callen 1989, Sigurgeirsson et al 1992).

2. Prolonged neuromuscular blockade after
vecuronium has been reported (Flusche et al
1987), but the reason for this is obscure since an
inflammatory myopathy should not aftect the
neuromuscular junction. However, neuromuscular
monitoring in two patients receiving atracurium
(Ganta et al 1988), one having vecuronium
(Saarnivaara 1988), and another having both
suxamethonium and atracurium (Brown et al
1992), did not suggest sensitivity. However, one
child had an abnormal response to
suxamethonium. Before muscle relaxation
occurred, fasciculations were followed by a short
period of muscle contraction (Johns et al 1986).
Nevertheless, marked increases in muscle tone
following suxamethonium may occur in some
normal patients, so the significance of this is
uncertain (Leary & Ellis 1990).

3. Swallowing and vocal cord dysfunction
may cause pooling of secretions and aspiration of
gastric contents (Metheny 1978).

4. Aspiration pneumonia is the commonest
pulmonary problem and postoperative
respiratory insufficiency may occur.

5. Dermatomyositis presented in the first
trimester with a painful, inflammatory myopathy,
rhabdomyolysis (CK 3974 u 1), and fetal loss
(Kofteridis et al 1999).

Management

1. A careful assessment of the systems
involved in the disease, and in particular for signs
of malignancy.

2. Monitoring of neuromuscular function is
essential.

3. In view of the problems with swallowing
and pooling of secretions, tracheal intubation
may be advisable.
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Diabetes insipidus

The result of a failure of arginine vasopressin
secretion by the posterior part of the pituitary. In
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the presence of low levels of ADH, the kidney is
unable to conserve water, and large volumes of
dilute urine are excreted. It may be secondary to
pituitary or hypothalamic surgery, head injury,
tumour, multiple sclerosis, or in pregnancy.
Diabetes insipidus (DI) is also common in brain
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dead patients. Lithium treatment may rarely be
associated with a mild DI-like syndrome
(Anonymous 1995). Diabetes insipidus appeared
2 days after chemical meningitis following spinal
anaesthesia, and was thought to be caused by
detergent used for washing a reusable glass
syringe (Garfield et al 1986).

Preoperative abnormalities

1. Results from one of four different defects;
impaired secretion by the neurohypophysis,
impaired renal response (nephrogenic DI),
excessive fluid intake, and increased metabolism 127

of the hormone (gestational DI) (Robertson
1995).

2. Polyuria and polydipsia. The urine volume
may reach 241day™.

3. Hypovolaemia and hypernatraemia.

4. Urinary osmolality is low,
50-100 mOsm kg™, (median
range=50-1400 mosm kg!), and there is an
increased plasma osmolality (median
range=275-295 mosm kg!).

5. Treatment will depend on the cause
(Singer et al 1997).

Anaesthetic problems

1. Dehydration. If the patient does not
increase his/her fluid intake, there will be
dehydration, hypernatraemia, and plasma
hyperosmolality. Untreated, the condition may
lead to permanent brain damage (Vin-Christian
& Arieff 1993).

2. Electrolyte imbalance.

3. Postoperative diabetes insipidus may occur
following surgery to the pituitary or adrenal
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gland (Lehrnbecher et al 1998). However, other
causes may be less clear cut. In one patient after
lung surgery, polyuria was suggested to be
secondary to central causes (Otsuka et al 1997).
MRUI changes were seen in the hypophysis and its
stalk, and these had disappeared 2 months later.

4. Diabetes insipidus can occur as a
complication of pregnancy, without any previous
history. This may be secondary to vasopressinase
secreted by the placenta, or to latent central or
nephrogenic DI. A patient with a twin
pregnancy presented at 32 weeks, with a seizure,
dry mucous membranes, extreme thirst, and a
urinary output of 51in 6 h. DDAVP was given
intranasally bd. Since epidural anaesthesia was
requested, a central venous catheter was inserted
first, so that fluid balance could be assessed. By
the fourth day postpartum, there were no signs
of DI. The abrupt onset, and immediate cessation
following delivery, was suggestive of placental
secretion of vasopressinase. The thirst stimulus
for nonpregnant individuals is 298 mosm kg™,
whereas in pregnancy it is reduced to
287 mosm kg™! and the normal serum osmolality
decreases from 280-270 mosm kg™ (Passannante
et al 1995). A 14-year-old girl was admitted at 33
weeks’ gestation with abdominal pain and
oligohydramnios. On day 2, her intake was 81
and her output 13.61, her serum sodium
153 mmol 1™, and her plasma osmolality
312mmol I Desmopressin resolved both the
oligohydramnios and her fluid output (Hanson
et al 1997).Two convulsions occurred 20 min
postpartum in a healthy woman. Her serum
sodium was found to be 118 mmol 1! and she
admitted to drinking several litres of a
commercial drink, promoted for use during
physical exertion, which contained water,
glucose, sodium 8 mmol I"! ,and potassium
4mmolI"". Synocinon 5 u im was given after
delivery (Paech 1998). Permanent central DI
developed during pregnancy when aVP shunt
was functionally occluded by the expanding
uterus. The patient was admitted unconscious, at
26 weeks’ gestation, with a plasma sodium of
158 mmol I"! and a osmolality of 332 mosm kg™!
(Goolsby & Harlass 1996).

5. Severe hypovolaemia associated with
diabetes insipidus in cadaveric organ donors will
require treatment. If vasopressin is used, and its
administration continued until the kidneys are
removed, there is an increase in the incidence of
tubular necrosis and graft failure in the recipient.
Its analogue, desmopressin, has no
vasoconstrictor effects.

6. Hypothermia has been reported in a
patient with idiopathic diabetes insipidus
following thoracic surgery. There was delayed
recovery from anaesthesia and his temperature
had decreased to below 32°C. A hypothalamic
mechanism was postulated (Johnston & Vaughan
1988).

Management

1. Desmopressin nasally 10-20 L g bd, or
0.5-2 L g iv, increases water reabsorption from
the renal tubules.

2. The urine output and serum osmolality is
monitored. If the serum osmolality is
>290 mmol kg™, iv fluids and desmopressin are
required. In pregnancy, the threshold for
treatment is lower.

3. In pregnancy, CVP monitoring may be
needed, and fluid boluses given, if an epidural is
required. Free water is needed in DI, and this
may be a problem if fluids are restricted during
labour (Passannante et al 1995).
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Diabetes mellitus

In insulin-dependent diabetes (IDD, type I), the
insulin deficiency means that catabolism exceeds
anabolism, and in the absence of treatment, a
state of hyperosmolar ketoacidosis will progress
to hypokalaemia, dehydration, coma, and death.

In noninsulin-dependent diabetes (NIDD, type
IT) the pancreas still secretes insulin, but supply
may not meet demand, so that under certain
circumstances, such as surgical stress, there is
insulin resistance and gluconeogenesis. The
metabolic changes produced by surgery will
worsen the state of diabetes.

Surgery should not be undertaken in diabetics
who are out of control. Conversely,
hypoglycaemia is undetectable, and hence
dangerous, during anaesthesia. The increased
insulin requirements must therefore be
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monitored closely and balanced with a supply of
glucose and potassium.
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Preoperative abnormalities

1. Diagnosis. A fasting venous or capillary
whole blood glucose of >6.7 mmoll™, ora
venous plasma level of >7.8 mmol I"!. This can
then be confirmed with a second FBG or a
value after a glucose load. In symptomatic
patients a random glucose of 11.1 mmol I"! or
more is usually diagnostic.

2. Metabolic. In the absence of insulin there is
increased lipid metabolism with fatty acid
release, increased ketone production such that
the supply exceeds utilisation, and increased
gluconeogenesis and glycogenolysis. The net
result is acidaemia, ketoacidosis, and

hyperglycaemia. This hyperosmolar state leads to 129
polyuria that in turn causes urinary loss of

sodium, potassium, calcium, phosphate, and
magnesium. The acidosis results in loss of cellular
potassium and the deficiency of insulin prevents

cellular uptake of potassium. Sodium is also lost

with the urinary excretion of ketoacids.

3. Cardiovascular disease. Large vessel disease
leads to atherosclerosis and myocardial disease.
The microangiopathy, which aftects particularly
renal, retinal and digital vessels, appears to be
related to the increased levels of blood glucose.
There is a high mortality from myocardial and
peripheral vascular disease.

4. Infection. Resistance to infection and
wound healing are both impaired.

5. Renal failure. A common complication of
diabetes, and the mortality from renal
transplantation is two to four times greater than
in nondiabetic patients.

6. Neuropathy. Peripheral and autonomic
neuropathies, which may be related to high
levels of sorbitol, are common.

7. ‘Stiff joint syndrome’. Limited joint
mobility, in which patients are unable to
approximate their palms (the prayer sign), is said
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to occur in 30-40% of insulin-dependent
diabetics. The joints of the hands are usually
involved early, and the skin becomes thick and
waxy. There is a positive correlation with
microvascular disease and the condition is
progressive, ultimately involving all joints. It may
be related to abnormal collagen cross-linkages.
Lung elasticity may also be reduced.

8. Mortality. In a study of type 1 diabetics
diagnosed under the age of 30 years the relative
risks for death was 4.0 for females and 2.7 for
males (Laing et al 1999). However, there was a
peak of 5.7 for females aged 20-29 and of 4.0 in
males age 40—49.

Anaesthetic problems

1. There is a higher perioperative morbidity
and mortality in diabetic than in nondiabetic
patients. Myocardial disease and infection are
chiefly responsible for this.

2. Surgery and stress aggravate diabetes and
may be accompanied by some degree of insulin
resistance. In addition, insulin resistance occurs
in association with severe infection, obesity, liver
disease, steroid therapy, and cardiopulmonary
bypass.

3. There is an increased incidence of
infections. Multiple epidural abscesses have been
reported following spinal anaesthesia (Mahendru
et al 1994). A trial of aggressive insulin therapy
versus standard insulin therapy during cardiac
surgery showed an improvement in neutrophil
function in those in whom continuous insulin
was given. Whilst the aim was not to look at
infection, there were two major infections and
one minor in the standard insulin group, whilst
none occurred in the continuous infusion group
(Rassias et al 1999).

4. Hypoglycaemia can occur suddenly
during anaesthesia. The clinical signs are
undetectable and brain damage can ensue.

5. Whilst a mild elevation of blood glucose is
acceptable during surgery, it should be maintained
between 6 and 13 mmol I"1. The renal threshold for

glucose is 10 mmol I"1. At levels above this,
glycosuria causes an osmotic diuresis, with loss of
water and electrolytes. In addition, hyperglycaemia
is associated with impaired wound healing and
disordered phagocyte function.

6. Administration of lactate-containing
solutions may increase blood glucose, or may
exacerbate lactic acidosis when this occurs in
hyperglycaemic states.

7. Ketosis may produce insulin resistance
and alter the metabolism of anaesthetic agents.
It also increases potassium loss from the body.
Hypokalaemia may induce cardiac arrhythmias
during anaesthesia.

8. Ketoacidosis is associated with gastric
atony and ileus, which increase the risk of
inhalation of gastric contents.

9. Autonomic neuropathy may be
responsible for cardiovascular and respiratory
complications during anaesthesia. Five diabetics
were reported in whom episodes of
cardiorespiratory arrest occurred in association
with anaesthesia (Page & Watkins 1978).
Episodes of respiratory arrest and loss of
consciousness may continue into the second
postoperative day (Thomas & Pollard 1989). It
was suggested that autonomic neuropathy could
reduce the respiratory responses to hypoxia and
hypercarbia. Certainly, the diabetic heart is
more susceptible to hypoxia in the absence of
sympathetic drive. In some patients,
prolongation of the QT interval has been
associated with arrest or sudden death.
Ventricular fibrillation occurred following renal
transplant in a 31-year-old man and the QT _
was 503 ms (Reissell et al 1994). A 39-year-old
with a QT_ of 447 ms developed asystole at the
end of surgery (but before neostigmine), and he
required epinephrine (adrenaline) followed by
cardioversion for resuscitation (Usher & Shaw
1999). There is also an impaired ability to
respond to stress by vasoconstriction and
tachycardia (see Autonomic failure). In a
prospective study of 17 diabetic patients having
eye surgery, 35% required vasopressors
compared with 5% of nondiabetic controls, and



those with worse autonomic function required
them more often (Burgos et al 1989). However,
no relationship was found between cardiac
autonomic function and haemodynamic
behaviour during anaesthetic induction in
diabetic and nondiabetic patients scheduled for
CABG (Keyl et al 1999). Atropine-induced
heart rate was found to be significantly lower in
diabetics than nondiabetics (Tsueda et al 1991).

10. Local anaesthetic procedures are not
without problems. Twenty minutes after brachial
plexus block for the creation of an arteriovenous
fistula, two patients suffered progressive
bradycardia and hypotension that responded to
external cardiac massage and epinephrine
(adrenaline) (Lucas & Tsueda 1990). Although in
one patient the combined local anaesthetic
blood level approached the seizure threshold, it
was considerably less than that likely to produce
cardiovascular collapse.

11. Difficult intubation is more likely in
patients with type 1 diabetes (Salzarulo & Taylor
1986, Reissell et al 1990). This may be related to
involvement of the atlanto-occipital joint in ‘stift’
joint syndrome’. A group of type 1 diabetics have
joint contractures and a thick waxy skin,
associated with rapidly progressive microvascular
disease. This accounts for the higher than normal
incidence of difficult laryngoscopy found in
diabetics undergoing renal and pancreatic
transplantation. However, series vary in the
percentage and degree of difficulty reported.
Out of 115 diabetics having renal or pancreas
transplants, difficult laryngoscopy was found in
about 40%, whereas in 112 nondiabetic patients
having renal transplants, the incidence was only
about 2-3% (Hogan et al 1988). Most of the
difficult patients had blind intubation after
several attempts, but three were woken up for
fibreoptic intubation, and two had emergency
tracheostomies. Laryngeal structures tended to
be anterior to the line of vision, with only the
posterior part of the arytenoids or epiglottis
seen. However, Warner et al (1998) reported a
much lower incidence than this. Only 15 out of
725 (2.1%) were identified as difficult, and none
required special techniques.
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12. Severe lactic acidosis was associated with
the use of the biguanide, metformin, in a patient
who underwent repair of abdominal wall hernia.
Metformin was omitted on the day of surgery
but continued daily thereafter, even though the
patient’s calorie intake was low. On day 4 he
developed cardiorespiratory failure, with a
base deficit of 12.5 and a serum lactate
concentration of 95 mgdl™!. Despite respiratory
and renal support he died on day 10 (Mercker
et al 1997).
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Management

1. General assessment. A thorough assessment
of the degree of multiorgan involvement by the
diabetic process is required. In particular, the
presence of cardiovascular and renal diseases, or
autonomic neuropathy (see Autonomic failure)
must be determined. If there is autonomic 131

failure, then there should be close respiratory and
cardiovascular monitoring throughout the
perioperative period. After major surgery,
oxygen supplements, ECG and oxygen
saturation monitoring should be continued for
48 h (Thomas & Pollard 1989).

2. Assessment of intubation problems. If there is
physical evidence of ‘stiff joint syndrome’,
flexion-extension views of the cervical spine
may be helpful. The presence of limited atlanto-
occipital extension indicates the possible need
for awake tracheal intubation. Examination of
the ability of the patient to approximate his
fingers may reveal the ‘palm sign’. In addition, a
palm print, obtained by inking the dominant
hand and placing it, with fingers spread, on
white paper, has also been used to predict
difficult laryngoscopy (Reissell et al 1990). If
only the finger tips were visible, laryngoscopy
was likely to be difficult.

3. Assessment of diabetic control. This includes
estimations of FBG levels, glucose test strips,
and urinalysis.Variations in the level occur,
dependent on the method of sampling. Whole
blood glucose values are 10-15% less than
plasma values, and fasting capillary is 7% greater
than venous values.
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4. Management of diabetes during elective surgery.
Traditionally, it was recommended that diabetics
be admitted 2—3 days in advance of surgery and
appear first on a morning operating list, and that
long-acting oral hypoglycaemic agents be
discontinued 2 days in advance, or changed to
short-acting ones. Similarly, long-acting insulins
should be changed to either actrapid or other
short-acting insulin. In practice, the anaesthetist is
often presented with diabetic patients the evening
before operation—none of these conditions
having been met! Practical approaches are:

a) Diet-controlled diabetics and patients with
NIDD:

i) Minor surgery. May need no treatment,
but the latter should be monitored
closely for hypoglycaemia. There is
certainly no evidence that insulin is
necessary, unless the fasting blood
glucose is >13 mmol I'!, in which case an
insulin regimen should be established.

if) Major surgery (or in NIDD patients
with a FBG >10mmol ™! on the
morning of operation). Treat with an
insulin infusion as for IDD.

b) Insulin-dependent diabetics.

Various methods of administering insulin
have been described. These include short-
acting insulin given iv 4 hrly, continuously
iv by syringe pump, or mixed in an
infusion with glucose and potassium.
Subcutaneous insulin is absorbed
erratically in the perioperative period and
should not be used.

Management is divided between separate
insulin and glucose infusions and the
glucose/insulin/potassium (GIK) infusion
as described by Alberti.

1) Separate iv infusion of glucose and insulin.
With improvement in infusion pumps,
and in glucosimetry, the separate
infusion regimen seems now to be
more in favour (Eldridge & Sear
1996). Actrapid 50 u is mixed in a
syringe with 50 ml saline (1 uml™)

and infused according to a sliding
scale:

Blood sugar 3—5 mmol I": actrapid
Imlh™.

Blood sugar 6-9 mmol I": actrapid
1.5mlh™".

Blood sugar 10-12 mmol 1! actrapid
2mlh™.

Blood sugar 13—16 mmol I"": actrapid
4mlh.

Blood sugar >16 mmol I"!: actrapid
6mlh™.

Glucose 10% 500 ml, (with or without
10 mmol potassium chloride) is infused at
100 ml h™". Obviously, care must be taken
not to stop one without the other being

stopped.

i) GIK technique (Alberti 1991).
Preoperative FBG should be
<13 mmol I"'. Postponement of the
proposed surgery should be
considered if levels are higher than
this. The aim should be to maintain a
BG of 5-10 mmol I!. Infuse actrapid
15u+KCl 10 mmol + 10% glucose
500 ml, at a rate of 100 mlh™". Repeat
BG in 2-3h. If BG >10 mmol I"!
increase insulin to 15 u and check BG
in further 2h. If BG <5mmol I"! then
no insulin should be given. BG should
be measured 2-hrly, and serum
potassium twice on the day of infusion.

Despite past fears of insulin absorption
into the container and tubes, if the
first 50 ml are washed through,
75-90% of the insulin is delivered.
Should the infusion run too fast or
stop, all the constituents are similarly
affected. In addition, if the infusion is
started when the morning insulin
would have been due, the need for
early morning surgery is less urgent.
The main disadvantage is the wasted
solutions if the insulin dose has to be
altered frequently.



The ketoacidotic diabetic

In young diabetics, severe ketoacidosis
may cause abdominal pain. If the vomiting
starts before the pain, the cause is more
likely to be ketoacidosis, whereas pain
preceding vomiting is more likely to be
surgical.

If severe ketoacidosis is present and
conditions permit, surgery should be
delayed for 4-5 h. Without prior control
of the diabetes, mortality is high.

Treatment of severe diabetic ketoacidosis
(adult).

i) Investigations: glucose, sodium,
potassium, urea, serum osmolality,
blood gases.

if) Monitoring: BP, pulse, respiration,
urine output, CVP measurement.

i11) Rehydration 0.9% saline 111s given in
30 min, then 11 per hour for 2h,
followed by 500 ml hrly until a total of
571 has been given. 500 ml is then
infused 2—4 hrly. When a BG of
10—14 mmol 1" has been achieved,
change to 5% glucose 4 hrly. If sodium
>146 mmol I"! then, after the second
litre of 0.9% saline, substitute sodium
chloride 0.18% and glucose 4%.

iv

~

Insulin therapy. Give 6 u iv stat, then
using hourly glucose test strips,
regulate the rate on a sliding scale.

v) Potassium. Immediately following the
first dose of insulin, give potassium
chloride 13 mmol h™" in the saline.
Monitor serum potassium:

K* 3mmol I"! give 39 mmol h'.
K* 3—4 mmol I! give 26 mmol h™'.
K* 4—6 mmol I! give 13 mmol h™'.
K* >6 mmol I"! stop potassium.

vi) Acidosis. pH<7.0, give sodium
bicarbonate 100 mmol and KCl
20 mmol in the first 30 min.
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pH=7.0-7.1, give sodium
bicarbonate 50 mmol and KC1
10 mmol.

6. Insulin resistance. Insulin resistance occurs
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in a number of circumstances. Normally the
ratio of insulin to glucose required is 15 u insulin
to 500 ml 10% dextrose. In patients with severe
infection, obesity, liver disease, steroid therapy, or
undergoing cardiopulmonary bypass, the dose of
insulin may have to be increased by up to four
times the normal ratio.

7. Impaired conscious level in diabetics. Causes
include hypoglycaemia, diabetic ketoacidosis,
hyperglycaemic hyperosmolar nonketotic coma,
and lactic acidosis.

Typical laboratory findings are:
a) Hypoglycaemia: BG <2mmol 1™

b) Severe diabetic ketoacidosis: BG 133
>15mmoll! ketones + to +++,
dehydration +++, hyperventilation +++.

¢) Hyperglycaemic, hyperosmolar, nonketotic coma:
BG >15mmol I, ketones O to +,
dehydration ++++, no hyperventilation.

d) Lactic acidosis: BG variable, ketones O to +,
dehydration 0 to +, hyperventilation +++.

Other nondiabetic causes should not be
forgotten.

8. Diabetic gastroparesis. The use of
erythromycin, which may act as a motilin
agonist, has been shown to improve gastric
emptying in gastroparesis (Janssens et al 1990).
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Diffuse idiopathic skeletal
hyperostosis (DISH)

A disease in which spinal rigidity of varying
degrees is associated with the formation of
anterior and anterolateral osteophytes. Flowing
ossification results in bridges between several
vertebrae. These hyperostotic complexes occur
particularly in the thoracic and cervical regions,
but there may be normal areas in between.The
condition can resemble ankylosing spondylitis,
but differs from it in the absence of sacroiliac
disease, lack of involvement of the posterior
apophyseal joints, and relative preservation of
spinal function. The X-ray features have been
reported in 2.4-5.4% of those over 40 years of
age (Rotes-Querol 1996). Problems can result
from compression of adjacent structures, or
increased fragility of the diseased spine.

Preoperative abnormalities

1. Varying degrees of spinal rigidity, which
may be asymptomatic or produce morning
stiffness. Anterior or anterolateral calcification
and ossification occurs between several vertebral
bodies, with relative preservation of disc spaces.
Areas of hyperostosis can coexist with
unaffected segments, which in turn may become
stressed.

2. The hyperostotic lesions may cause
compression of the oesophagus, the pharynx or
the medulla, producing dysphagia, the sensation



of a foreign body, aspiration, snoring, sleep
apnoea, or signs of a cervical myopathy.

3. Although rare, atlantoaxial subluxation has
been reported (Chiba et al 1992, Oostveen et al
1996).

Anaesthetic problems

1. Several cases of either difficult, or
impossible, intubation have been described. Most
were not predicted using standard bedside tests,
but subsequent lateral cervical X-rays revealed
the characteristic anterior osteophytes and
flowing ossification (Yamamoto et al 1992,
Crosby & Grahovac 1993, Togashi et al 1993,
Broadway 1994).

2. Obstruction to the passage of a laryngeal
mask airway by a large posterior pharyngeal
swelling, which was subsequently found to be a
large cervical osteophyte (Aziz et al 1995). A
giant cervical osteophyte was also responsible for
dysphagia and aspiration pneumonia in an 80
year old (Barbores & Finnerty 1998).

3. Ulceration of the posterior plate of the
cricoid cartilage, inflammatory oedema, and
secondary bilateral vocal cord paralysis with
airway obstruction, have been reported in two
patients (Hassard 1984). In another patient,
oedema of the larynx necessitated emergency
tracheostomy (Marks et al 1998).

4. The affected segments may be fragile and
more prone to fracture. Paraplegia from fracture-
dislocation of the T9-10 interspace occurred
after surgery for a retroperitoneal tumour,
during which the patient had been positioned in
hyperextension and rotation (Israel et al 1994).
Although fractures usually occur through the
vertebral body, in this patient it involved the disc
space.

5. Potential for aspiration pneumonia
(Babores & Finnerty 1998).

6. Acute respiratory failure occurred 10 min
after interscalene block, using 40 ml 0.375%
bupivacaine, for carpal tunnel surgery in a
patient with an 8-year history of DISH. Phrenic
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nerve paralysis was the cause (Tortosa &
Hernandez-Palazon 1998).

Management

1. Assessment of possible intubation
difficulties. If DISH is suspected, lateral X-rays of
the cervical spine will show osteophytes and
areas of hyperostosis.

2. Techniques described include awake
intubation through the ILMA using a fibrescope
(Palmer & Ball 2000), although in another
patient a laryngeal mask airway could not be
passed because of the pharyngeal mass (Aziz et al
1995). In cases of severe laryngeal oedema,
tracheostomy may be required.

3. Care with surgical positioning or
manipulation.
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Down’s syndrome

This well-known syndrome, with characteristic
morphological features and mental retardation,
results from the chromosomal abnormality,
trisomy 21. Anaesthetic risk is increased in these
children (Mitchell et al 1995). Indeed, the
mortality is increased at any stage of life, but
improved medical and nursing care means that
many more individuals are surviving into
adulthood and may present for surgery. Between
60 and 70% of patients now survive beyond 10
years of age.

Preoperative abnormalities

1. Cardiac abnormalities occur in 50—60% of
patients and are usually responsible for the initial
mortality in infancy. The commonest lesions are
septal defects, Fallot’s tetralogy, and patent ductus
arteriosus. In adults, there is an increased risk of
mitral valve prolapse, and mitral and aortic valve
regurgitation.

2. A defect in the immune system results in
an increased incidence of infection. Granulocyte

abnormalities, decreased adrenal responses, and
defects in cell-mediated immunity have all been
identified. There is an increased incidence of
lymphomas and leukaemias.

3. Skeletal abnormalities occur. Atlantoaxial
instability was recognised as being a problem, at a
time when these children were encouraged to
participate in gymnastics! In one survey, 18% of
85 Down’s children had C1-C2 articulation
abnormalities; 12% had subluxation alone, and
6% were associated with odontoid peg
abnormalities (Semine et al 1978). Four cases
occurred in association with either medical
procedures or physical activity (Msall et al 1990).
The cause of instability is still uncertain, but
poor muscle tone, ligamentous laxity and
abnormal development of the odontoid peg may
act in concert.

4. Biochemical abnormalities have been
found and may involve metabolism of serotonin,
catecholamines, and amino acids.

5. Thyroid hypofunction is common in both
adults and children, although hyperthyroidism
can sometimes occur. A child with Down’s
syndrome had a thyrotoxic crisis which
mimicked malignant hyperthermia (Peters et al
1981).

6. Sleep-induced ventilatory dysfunction has
been reported.

7. Institutionalised Down’s patients have an
increased incidence of hepatitis B antigen.

8. Autonomic dysfunction, in particular
increased sympathetic function and decreased
vagal activity, results from brainstem
abnormalities.

Anaesthetic problems

The incidence of significant abnormalities is
high. In a review, 100 cases of Down’s syndrome
requiring surgery, 44 patients had lesions
requiring cardiac surgery, and 41 others had
abnormalities or diseases with anaesthetic
implications (Kobel et al 1982).



1. Cervical spine abnormalities increase the
risk of dislocation of certain cervical vertebrae
on intubation, or when the patient is paralysed
with muscle relaxants. Atlantoaxial subluxation
and spinal cord compression were discovered in
two children, after anaesthesia for surgical
procedures. In neither case had cervical spine
screening been carried out, nor had precautions
been taken during intubation (Moore et al 1987,
Williams et al 1987). An adult, admitted to the
ITU for treatment of acute respiratory failure
attributed to postoperative pneumonia, was
subsequently found to have atlantoaxial
subluxation with a sagittal canal diameter in
extension of only 2.5 mm (Powell et al 1990). By
this stage, irreversible neurological damage had
occurred. Acute symptomatic atlantoaxial
instability followed ENT surgery in a child who
had previously had a normal neck X-ray
(Morton et al 1995), and after middle ear surgery
(Litman & Perkins 1994).

2. The larynx is often underdeveloped and a
smaller tracheal tube size is required than would
be anticipated for the age of the patient (Kobel
et al 1982).The adult larynx may only accept a
size 6-mm tube.

3. Airway and intubation difficulties
sometimes occur, from a combination of
anatomical features. These include a large
tongue, a small mandible and maxilla, a narrow
nasopharynx, and irregular teeth. Even in the
absence of teeth, intubation is made more
difficult by excessive pharyngeal tissue.

4. Postoperative stridor after prolonged nasal
intubation. Congenital subglottic stenosis occurs
occasionally.

5. Obstructive sleep apnoea is common in
Down’s syndrome (Silverman 1988). Compared
with normal children they had an increased
incidence of stridor and chest wall recession,
lower baseline oxygen saturations, and a greater
number of episodes of desaturation to 90% or
less (Stebbens et al 1991). Chronic episodes of
hypoxia and hypercarbia may lead to pulmonary
hypertension and congestive heart failure (Ayeni
& Roper 1998). Airway patency depends upon
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both the anatomical structure of the upper
respiratory tract, and the normal functioning of
the pharyngeal muscles. Abnormalities of either
or both may occur.

6. Upper airway obstruction, because it has
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multiple causes, is not necessarily resolved with
surgical treatment. In a retrospective analysis of
71 Down’s syndrome patients with upper airway
obstruction, over a 5-year period, one-third of
the patients with mild OSA improved with
adenotonsillectomy. The younger group with
more severe symptoms often had multiple sites
of obstruction, and a high incidence of cardiac
disease. Five deaths occurred during the study
period; three were attributable to upper airway
obstruction, two to cardiac causes, and one to
obstruction of a tracheostomy (Jacobs et al
1996).

7. Problems of the associated cardiac disease, 137

which in later life may lead to pulmonary
hypertension (Riley & McBride 1991).

8. A high incidence of atelectasis and
pulmonary oedema after surgery for congenital
heart disease (Morray et al 1986).Those with
Down’s syndrome and ventricular septal defects
were predisposed to pulmonary vascular
obstruction.

9. Posterior arthrodesis of the upper cervical
spine carries a high complication rate (Segal et al
1991). Problems included infection and wound
dehiscence, instability at a lower level,
neurological sequelae, and postoperative death.

Management

1. Lateral cervical X-rays are required, in full
flexion and extension positions, to detect
atlantoaxial instability. This may show as an
increase in the distance between the posterior
surface of the anterior arch of the atlas, and the
anterior surface of the odontoid process
(Hungerford et al 1981). Patients with an
atlanto-odontoid interval of 4.5—6.0 mm were
asymptomatic, but those in whom the distance
exceeded 7 mm had neurological signs. If
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instability is present, great care should be taken
to immobilise the neck during intubation and
muscle relaxation. These changes do not appear
to progress with time. A longitudinal study of
141 patients having serial X-ray examinations
showed that significant changes of the
atlanto—dens interval did not take place
(Pueschal et al 1992), therefore the authors
suggested that the necessity for regular screening
is removed. In a questionnaire to members of a
paediatric anaesthesia society, only 18% said they
would obtain X-rays in an asymptomatic child
(Litman et al 1995). However, the fact that
instability can occur in the absence of symptoms
(Hartley et al 1998) and that symptomatic
atlantoaxial instability followed ENT surgery in
a child whose neck X-ray was previously
reported as normal, suggests that extreme care
should be taken when these patients undergo
surgery. However, plain X-rays may be
unreliable, and Selby et al (1991) found no
reliable clinical predictors of subluxation.

2. If significant cardiac disease is present,
management must be appropriate to the lesion
and endocarditis prophylaxis given as
recommended.

3. A tracheal tube should be used that is 1-2
sizes smaller than would be expected from the
patient’s age.

4. If prolonged nasotracheal intubation is
required, steroids should be given before
extubation. The child should receive
humidification and be observed carefully for
signs of stridor.

5. Close observation is required in the
perioperative period, to detect episodes of
obstructive apnoea. A pulse oximeter is useful.

6. Loss of locomotor skills or disturbances of
gait after surgery or acute trauma should alert
staff to the possibility of subluxation and cord
compression (Powell et al 1990, Morton et al
1995). In the event of this, an urgent
neurological opinion should be sought.
However, in the absence of neurological signs,
nonoperative management has been advised,

because of the high complication rate after
surgery (Segal et al 1991).

7. 1In patients with adenotonsillar
hypertrophy, surgery may improve obstruction.
However, close monitoring and oxygen therapy
is important for the first postoperative night
(Bower & Richmond 1995).

Bibliography

AyeniTI, Roper HP 1998 Pulmonary hypertension
resulting from upper airways obstruction in Down’s
syndrome. Journal of the Royal Society of
Medicine 91:321-2.

Bower CM, Richmond D 1995 Tonsillectomy and
adenoidectomy in patients with Down syndrome.
International Journal of Pediatric
Otorhinolaryngology 33: 141-8.

Hartley B, Newton M, Albert A 1998 Down’s
syndrome and anaesthesia. Paediatric Anaesthesia 8:
182-3.

Hungerford GD, AkkarajuV, Rawe SE et al 1981
Atlanto-occipital and atlanto-axial dislocations with
spinal cord compression in Down’s syndrome: a
case report and review of the literature. British
Journal of Radiology 54: 758—-61.

Jacobs IN, Gray RETodd NW 1996 Upper airway
obstruction in children with Down syndrome.
Otolaryngology—Head & Neck Surgery 122:
945-50.

Kobel M, Creighton RE, Steward DJ 1982
Anaesthetic considerations in Down’s syndrome.
Canadian Anaesthetists’ Society Journal 29: 593-9.

Litman RS, Perkins FM 1994 Atlantoaxial subluxation
after tympanomastoidectomy in a child with
trisomy 21. Otolaryngology—Head & Neck
Surgery 110: 584-6.

Litman RS, Zerngast BA, Perkins FM 1995
Preoperative evaluation of the cervical spine in
children with trisomy-21: results of questionnaire
study. Paediatric Anaesthesia 5: 355-61.

MitchellV, Howard R, Facer E 1995 Down’s
syndrome and anaesthesia. Paediatric Anaesthesia 5:
379-84.

Moore RA, McNicholas KW, Warran SP 1987
Atlantoaxial subluxation with symptomatic spinal
cord compression in a child with Down’s
syndrome. Anesthesia & Analgesia 66: 89—90.

Morray JP, MacGillivray R, Duker G 1986 Increased
perioperative risk following repair of congenital
heart disease in Down’s syndrome. Anesthesiology
65:221-4.



Morton RE, Khan MA, Murrary-Leslie C et al 1995
Atlantoaxial instability in Down’s syndrome: a five
year follow up study. Archives of Disease in
Childhood 72:115-18.

Msall ME, Reese ME, DiGaudio K et al 1990
Symptomatic atlantoaxial instability associated with
medical and rehabilitation procedures in children
with Down syndrome. Pediatrics 85: 447-9.

Peters KR, Nance P Wingard DW 1981 Malignant
hyperthyroidism or malignant hyperthermia?
Anesthesia & Analgesia 60: 613—15.

Powell JE Woodcock T, Luscombe FE 1990 Atlanto-
axial subluxation in Down’s syndrome. Anaesthesia
45:1049-51.

Pueschel SM, Scola FH, Pezzullo JC 1992 A
longitudinal study of atlanto—dens relationships in
asymptomatic individuals with Down syndrome.
Pediatrics 89: 1194-8.

Riley DP, McBride L] 1991 Ketamine, midazolam and
vecuronium infusion. Anaesthesia for Down’s
syndrome and congenital heart disease. Anaesthesia
46:122-3.

Ruggieri M, PavoneV, Polizzi A et al 1998 Life-
threatening neurological syndrome in Down’s
syndrome. Postgraduate Medical Journal 74: 257-9.

Segal LS, Drummond DS, Zanotti RM et al 1991
Complications of posterior arthrodesis of the
cervical spine in patients who have Down syndrome.

Journal of Bone & Joint Surgery 73: 1547-54.

Selby KA, Newton RW, Gupta S et al 1991 Clinical
predictors and radiological reliability in atlantoaxial
subluxation in Down’s syndrome. Archives of
Disease in Childhood 66: 876-8.

Semine AA, Ertel AN, Goldberg M]J et al 1978 Cervical
spine instability in children with Down’s syndrome.
Journal of Bone & Joint Surgery 60A: 649-52.

Silverman M 1988 Airway obstruction and sleep
apnoea in Down’s syndrome. British Medical

Journal 296: 1618-19.

Stebbens VA, Dennis J, Samuels MP et al 1991 Sleep
related upper airway obstruction in a cohort with
Down’s syndrome. Archives of Disease in
Childhood 66: 1333-8.

Williams JP, Somerville GM, Miner ME et al 1987
Atlanto-axial subluxation and trisomy-21: another
perioperative complication. Anesthesiology 67:253—4.

Drowning and near drowning

Drowning is one of the commonest causes of
accidental death in young people, but is
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potentially remediable if appropriate treatment is
instituted without delay. Early animal studies led
to undue emphasis being placed on the
differences between immersion in salt or fresh
water, the accompanying osmotic changes, and,
in fresh water, the possibility of massive
haemolysis. In practice, the inhaled volumes are
much less than those induced experimentally, the
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haemolysis is not significant, and, in large series
of patients reaching hospital, electrolyte and
blood values showed no significant diftference
between the two (Golden et al 1997).The
management of drowning depends, therefore, on
the clinical state, not the medium. Of more
importance is the diagnosis of incidents possibly
contributing to the clinical state, such as alcohol
or other drug intoxication, head and neck injury,
abdominal injury, epilepsy, or myocardial
infarction. One of the crucial factors affecting
survival from near drowning is the institution of
prompt, effective CPR at the site of the incident,
and before hospital admission. In general,
patients who arrive in hospital with fixed, dilated
pupils have a poor prognosis. The only exception
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to this is the patient in whom hypothermia is a
feature, when resuscitation should be continued
and judgement delayed until rewarming has
occurred (Kemp & Sibert 1991). In these cases, a
rapid decrease in temperature on immersion
probably protects the brain, rather than the so-
called ‘diving’ reflex. This probably accounts for
the greater protection in children, who have a
higher surface area to body weight ratio. The
major problem nowadays is to prevent brain
injury in the patients who survive the immediate
near-drowning event, and to decide on the
management of those who have signs of a bad
prognosis. There is no evidence that measures
specifically aimed at brain preservation improve
outcome (Modell 1993).

At the site of the accident, the immediate
initiation of artificial ventilation and circulation
is imperative, but there is no evidence that the
Heimlich abdominal thrust manoeuvre should
be used routinely, unless there is obstruction to
the airway by a foreign body. A recent on-site
classification has been proposed on the basis of



m Medical disorders and anaesthetic problems

Buiumoup Jesu pue Buiumoiq

140

an analysis of 1831 cases (Szpilman 1997):

Grade 1—cough but normal sounds on aus-
cultation.

Grade 2—crepitations in the lung fields.

Grade 3—evidence of pulmonary oedema
without hypotension.

Grade 4—pulmonary oedema with hypoten-
sion.

Grade 5—isolated respiratory arrest.

Grade 6—cardiopulmonary arrest.

In the cases grades 1—6 the respective mortalities
were 0%, 0.6%, 5.2%, 19.4%, 44%, and 93%.

Presentation

1. Nearly all near-drowning victims are
hypoxic, acidotic, and hypothermic. Pulmonary
surfactant properties are altered and the
alveoli become unstable, affecting the
ventilation—perfusion ratios. In addition,
pulmonary oedema occurs, worsening
oxygenation. However, signs of inhalation may
not be immediately evident, but can appear
some hours later. Aspiration of gastric contents
may also occur in up to 25% of victims, and
secondary infection in up to 40%.

2. Respiration may be adequate, inadequate,
or absent. In a review of 130 cases, those with
adequate respiration on arrival in hospital had an
excellent prognosis (Simcock 1986). However, in
hypothermic children, the absence of respiration
did not necessarily predict a poor outcome
(Kemp & Sibert 1991).

3. Circulatory changes are complex and are
associated with hypoxia, hypothermia, pH,
volume, and electrolyte changes. In the most
serious group, asystole or VF may be present.
Severe vasoconstriction may make it difficult to
determine whether or not there is cardiac
output (Modell 1993). In less severe cases there
may be hypovolaemia and poor peripheral
perfusion.

4. Hypothermia is common. At 26-28°C it
may be difficult to reverse VF or asystole. Above

30°C the problem is less urgent. A moderate
degree of hypothermia has a cerebral protectant
effect.

5. A number of features are associated with a
poor prognosis. These include: immersion
incidents of duration exceeding 59 min; delay
in initiating effective CPR; arrival in hospital
pulseless; in VT orVF; fixed dilated pupils; fits;
and a poor Glasgow coma score (Russell 1992).
Fits continuing 24 h after admission also
predicted a poor outcome (Kemp & Sibert
1991). Most children with reactive pupils did
survive, whereas if the return of pupil reactivity
was delayed for 6 h or more, this was associated
with neurological deficit or death. The prognosis
also depended on the conditions of the incident;
in cold water, even if the patient has dilated
pupils, resuscitation should be continued until
rewarming occurs. However, when the incident
was associated with warm water swimming
pools, fixed dilated pupils and coma accurately
predicted patients with a bad prognosis
(Orlowski 1988). Secondary drowning, in which
pulmonary oedema may develop at any time up
to 3 days after the event, can occur. In children,
secondary drowning in salt water has a worse
prognosis than that after fresh-water incidents
(Pearn 1980).

6. Other complications include pulmonary
oedema, infection, hypoxic encephalopathy and
cerebral oedema, coagulopathy, and
rhabdomyolysis.

Investigations

1. After the initial resuscitation, monitoring
of blood gases, CXR, and base deficit will
indicate whether there is further development,
or resolution, of any respiratory complications.

2. ECG may show arrhythmias, especially on
rewarming. CVP indicates hypovolaemia, and
urine output guides therapy.

3. Core temperature monitoring.

4. Determinations of haemoglobin,
haematocrit, electrolytes and urea, coagulation,



blood and tracheal aspirate for cultures are
required. These will give baseline values in case
of subsequent complications, but changes are
usually small and rarely need therapy. If the
possibility of drug or alcohol overdose exists, a
drug screen should be performed.

Management

1. If there is still no cardiac output on
admission to hospital, full resuscitation should be
continued until the nature of the cardiac rhythm
is established on ECG (Harries 1995). If the
temperature is <33°C, attempts should be made
to rewarm the patient.

2. An attempt is made to maintain the Pao,
above 8 kPa with up to 50% oxygen. If this is
impossible, and there is significant
intrapulmonary shunting, CPAP is effective,
either with spontaneous breathing, or with IPPV.
In fresh-water drowning, IPPV and PEEP are
probably superior to spontaneous respiration.
Should hypotension result, expansion of the
vascular volume will be required.

3. Treatment of circulatory failure should be
monitored with a CVP. Hypovolaemia occurs
commonly, particularly in salt-water drowning.
Colloids may be required. In salt-water
drowning, dextrose 5% may be needed, and in
fresh water, saline. If the pH is <7.2, partial
correction of the acidosis is advisable.

4. Unless the temperature is less than
30-32°C, in which case serious cardiac
arrhythmias may occur, rapid treatment of
hypothermia is unnecessary and possibly
dangerous. Sudden vasodilatation may cause
hypotension, and increases the hazard of cold
acidotic blood returning to the heart. Moderate
hypothermia is of positive benefit in reducing
hypoxic brain damage, especially in children.
Successful resuscitation has been achieved after
total immersion for 25 min at 4°C in a child
(Theilade 1977). However, if the temperature is
below 30°C, then warmed peritoneal dialysis
should be considered.
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5. Aantibiotic therapy depends on the likely
water pollution. In the absence of gross
contamination, antibiotics should be withheld.

6. More recent techniques include the use of
emergency cardiopulmonary bypass in severe
hypothermia (Bolte et al 1988, Ireland et al
1997), and artificial surfactant installation for
persistent respiratory distress (McBrien et al
1993).
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7. In the presence of the features associated
with a poor prognosis, overenthusiastic treatment

should be avoided.

8. Treatment of late complications, such as
cerebral oedema, pulmonary infection, and renal
failure.
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Duchenne muscular dystrophy
(DMD)

An X-linked recessive, severe muscular
dystrophy, that usually presents with proximal
lower limb and pelvic muscle weakness. The
weakness, which is progressive and varies
between muscles, results from a decrease in the
total number of muscle fibres. The young child,
on attempting to rise, will use its arms to ‘climb’
up its own legs. Cardiac muscle disease occurs,
with characteristic ECG changes and a
hypertrophic cardiomyopathy. The condition
steadily progresses to involve other muscles until
finally death, from respiratory failure (75% of
cases), pneumonia, or cardiac disease, occurs
between the ages of 10 and 20.The commonest
genetic muscular dystrophy, it shares the same
locus at Xp21 as Becker muscular dystrophy
(BMD), but is more severe and ten times more
common. The protein product of the gene is
dystrophin. Most patients with DMD have an
absence of dystrophin, whereas in BMD there is
an alteration in size or quantity of dystrophin
(Dubowitz 1992). Dystrophin is located to the
inner surface of sarcolemmal membrane. It
probably forms a complex with other proteins,
and 1s important in maintaining the integrity of
the sarcolemma (Ohlendieck et al 1993).As a
result of these abnormalities, the muscle
becomes extremely susceptible to breakdown
and necrosis.

Anaesthesia in patients with this condition may
be hazardous, particularly in the early stages of
the disease, before the diagnosis has been made.
The occurrence of cardiac arrest during
anaesthesia, secondary to hyperkalaemia, has
sometimes been the first indication that the child
had a muscle dystrophy (Seay et al 1978, Benton
& Wolgat 1993).

Preoperative abnormalities

1. Varying degrees of muscle weakness are
present, with initial involvement of the thighs
and pelvis. The calf muscles are enlarged by fatty
tissue (pseudohypertrophy) and, if the shoulder
girdle is affected, there is winging of the
scapulae. Relentlessly progressive scoliosis,
which may require spinal fusion to improve
stability and comfort, usually occurs after this
(Shapiro et al 1992).The child is often obese
and eventually becomes confined to a
wheelchair.

2. Vital capacity decreases progressively, and
when it falls below 700 ml, the risk of death is
high. Diaphragmatic weakness occurs and blood
gases may show hypoventilation and hypoxia in
the later stages of the disease. Once diurnal
hypercapnoea develops, life expectancy is less
than 1 year (Simonds et al 1998).

3. Sleep hypoxaemia is frequent once
individuals are no longer mobile, and it worsens
with age. Initially, apnoeas are obstructive in
nature (Khan & Heckmatt 1995). Nocturnal
hypoxaemia leads to diurnal ventilatory failure
and cor pulmonale.

4. Serum CK levels can be grossly elevated,
the highest levels often occurring in the early
stages of the disease, before loss of muscle tissue.
An EMG will confirm the presence of a
myopathy.

5. Clinical signs of a hypertrophic
cardiomyopathy, with diastolic failure secondary
to left ventricular inflow obstruction, may exist.
The ECG shows abnormalities in over 90% of
patients. Characteristic changes are a tall R wave
and an RSR 1 in lead V1, a deep Q wave in leads
V3-6, a prolonged PR interval, and a sinus
tachycardia. Echocardiography will demonstrate
mitral valve prolapse in 25% of patients. Sudden
death can occur.

6. The diagnosis can usually be confirmed by
a combination of clinical features, family history,
tests that examine the dystrophin protein, and
those that study the gene.



Anaesthetic problems

Although many apparently uneventful
anaesthetics have been given to patients with
DMD, a substantial number of individual cases
have been reported in which serious
complications have occurred. Some have resulted
in death. Attempts have been made to quantify
the risks of anaesthesia in DMD (Sethna et al
1988, Larsen et al 1989). Most studies have been
retrospective. Problems occurred in 16-27% of
patients having general anaesthesia, whereas
surgery performed under local anaesthesia was
uneventful.

Complications have been associated with
suxamethonium and all of the volatile agents.
The exact aetiology of the anaesthetic
complications has not always been clear, but they
can be broadly divided into respiratory
problems, abnormal metabolic responses, and
cardiac events. The metabolic complications
share many of the features of MH, but they are
entirely separate diseases. Occasionally the two
conditions have been noted to coexist, but both
traits may occur independently.

Whilst the respiratory complications usually
occur with advanced disease, secondary to
progressive muscle weakness, this is not
necessarily the case with acute cardiac and
metabolic events, which are more likely to
happen early in the disease. It is in this period
that the greatest muscle bulk is present and the
highest CK levels are recorded.

1. Tachycardia, ventricular fibrillation, and
cardiac arrest have all been reported during
induction of anaesthesia (Genever 1971, Linter
et al 1982, Smith & Bush 1985, Buzello &
Huttarsch 1988, Chalkiadis & Branch 1990,
Shapiro et al 1992, Sullivan et al 1994).

Most reports have involved the use of
suxamethonium, and, when biochemical
evidence was available, the acute cardiac events
seemed mostly to be associated with
hyperkalaemia. Cardiac arrest is usually
precipitated by suxamethonium, but may occur
at any stage, even during the recovery period.
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Presumably this is because suxamethonium-
induced hyperkalaemia persists for longer in
patients with DMD. In normal individuals given
suxamethonium, the increase in plasma
potassium usually lasts for less than 10 min,
whereas in DMD it may be significantly
prolonged. Serum potassium concentration
increased from 3.6 mmol 1™ to 4.6 mmoll! in a
patient given suxamethonium before
undergoing tracheal intubation for IPPV
(Stephens 1990). Hyperkalaemia may also be
precipitated by volatile agents alone. In one
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particular patient, who had cardiac arrest during
recovery from anaesthesia with isoflurane, the
serum potassium did not return to normal levels
until 5 h after the initial event, despite active
treatment (Chalkiadis & Branch 1990).
Hyperthermia and cardiac arrest after 11 min of
a gaseous induction (assisted ventilation) with

halothane alone, was reported in a child with a 143

CK of 14000iu 1!, who was to undergo muscle
biopsy (Sethna & Rockoft 1986).Ventricular
fibrillation and prolonged cardiac arrest occurred
in a 15-year-old boy, 6 h into scoliosis surgery
using isoflurane and IPPV (Reid & Appleton
1999).The prone position and instability of the
spinal column at the time of arrest hampered
resuscitation and open cardiac massage had to be
performed with the patient still prone. A left
ventricular blood gas sample taken 40 min later
showed a metabolic acidosis with a pH of 6.95,
but a potassium level of 4.6 mmol 1.
Preoperative ECG had shown the characteristic
signs of cardiomyopathy, therefore this was
assumed to be the cause.

2. Perioperative pyrexia is common and in
the past an association with MH was suggested.
This is incorrect. Although cases have been
reported that have some, and occasionally all, of
the clinical features of MH, few papers present in
vitro or electron microscopic evidence of MH
(Gronert et al 1992). Muscle from a 4-year-old
boy with DMD showed abnormal contraction
to halothane, but not to cafteine (Rosenberg &
Heiman-Patterson 1983). Another had abnormal
responses to both tests in a 5-year-old child, who
had suffered cardiac arrest, metabolic acidosis
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and acute rhabdomyolysis following
suxamethonium (Brownell et al 1983).A 7-
week-old infant with suxamethonium-induced
rhabdomyolysis was claimed to be the youngest
child with MH (Wilhout et al 1989). However,
since muscle biopsy was diagnostic for DMD
and the parents declined MH testing, this claim
must be viewed with scepticism.

Most authors believe that the two conditions
are unrelated, but are both capable of producing
common features under anaesthesia. Contracture
testing was negative in two children, one with
Becker muscle dystrophy, and the other with
DMD (Gronert et al 1992), and these authors
considered that the MH-like features seen
during anaesthesia were the result of alterations
in the muscle membrane secondary to the
dystrophy itself. Exposure to volatile agents and
suxamethonium might increase membrane
permeability, and compensatory
hypermetabolism is suggested to result from
attempts to re-establish membrane stability and
prevent calcium flux.

Whatever the initiating mechanisms, in DMD,
as in MH, suxamethonium or volatile agents can
trigger a variety of nonspecific complications
that are associated with acute disruption of
muscle. These include pyrexia, tachycardia,
acidosis, hyperkalaemia, asystole, VE muscle
spasm, acute rhabdomyolysis, and a high CK. All
of these complications have been reported,
either singly, or in various combinations, in some
patients with DMD.

3. Adverse cardiac events have been
reported, even in the absence of suxamethonium
and volatile agents. Intraoperative cardiac arrest
occurred during a total intravenous technique
with propofol and alfentanil. Seven hours into
scoliosis surgery, a broad complex bradycardia
developed, followed by asystole, from which the
14 year old was resuscitated (Irwin & Henderson
1995). Serum potassium and blood gases had
been within the normal range and
postoperatively there was no evidence of
rhabdomyolysis.

4. Ifasystole or VF should occur, then the

cardiomyopathic heart may be resistant to
resuscitation measures (Sethna et al 1988).

5. Central venous catheter insertion initiated
atrial fibrillation in a 13 year old. Neither
removal of the guidewire, nor of the catheter
itself, resolved the problem, which responded to
cardioversion (Keohane & Allen 1999).

6. Problems with scoliosis surgery. When a
patient was turned prone for spinal surgery
there was complete tracheal obstruction.
Bronchoscopy confirmed a slit-like narrowing of
the lower trachea, distal to the tube, thought to
be caused by compression against the vertebral
bodies (Rittoo & Morris 1995). Blood loss
during scoliosis surgery is greater in DMD than
in other conditions, and is related to the length
of surgery (Noordeen et al 1999). It has been
attributed to a poor vascular smooth muscle
vasoconstrictive response. Should cardiac arrest
occur in the prone position, resuscitation is
hampered (Irwin & Henderson 1995, Reid &
Appleton 1999).

7. The response to nondepolarising agents
may be abnormal. This cannot be predicted in
advance.The stage of the disease, and the muscles
monitored, will presumably have some bearing
on this. Cumulative 50% and 90% blocking
doses of vecuronium were determined in two 4-
year-old boys (Buzello & Huttarsch 1988).
Although the authors found no increase in
sensitivity to vecuronium, the recovery time
from 75% to 25% block of twitch tension was
three to nearly six times that of normal.

8. Postoperative respiratory insufficiency.
There are a number of reports of ‘uneventful’
anaesthetics using a barbiturate, suxamethonium,
and halothane, but in which delayed respiratory
insufficiency occurred from 5 to 36 h
postoperatively (Smith & Bush 1985). Difficulty
in swallowing, breathing, and clearing secretions
all featured in the pattern of deterioration.
Despite intubation and IPPV, a number of the
children later developed cardiac arrest from
which resuscitation failed.

9. Rhabdomyolysis with myoglobinuria has
usually been associated with the administration



of suxamethonium (Boltshauser et al 1980,
Jerusalem 1980, Larsen et al 1989). However,
isolated myoglobinuria following
adenoidectomy was the first indication of DMD
in a 5-year-old boy (Rubiano et al 1987).
Myoglobinuria was also observed 3 h after a
sevoflurane anaesthetic for squint surgery. The
CK at that time was 557001iu 1! (Obata et al
1999).

Management

1. Assessment of respiratory function is
helpful, provided the child is old enough to
cooperate. Diaphragmatic involvement suggests
serious impairment. A difference in vital capacity
of more than 25% between the erect and supine
positions is indicative of diaphragmatic weakness
(Heckmatt 1987). In the later stages of DMD,
arterial blood gases will show impending
respiratory failure. Assessment is particularly
important when major elective surgery, such as
scoliosis correction, is contemplated (Milne &
Rosales 1982, Shapiro et al 1992). It has been
suggested that, for scoliosis surgery, the patient
should have aVC of at least 20 ml kg™ (or 30%
of predicted), and an inspiratory capacity of
15ml kg™

2. Evidence of cardiac involvement should
be sought. This may vary from ECG changes
alone to diastolic failure.

3. Ifscoliosis surgery is performed in the
prone position, precordial defibrillator pads
should be sited at induction (Reid & Appleton
1999).

4. If advanced disease is present, the wisdom
and possible benefits of surgery should be
weighed against the risks. If the assessment is
misjudged, elective surgery may hasten death, or
commit a patient with progressive and ultimately
fatal disease to a period of prolonged artificial
ventilation.

5. Noninvasive nasal ventilation increases the
survival time when ventilatory failure develops
(Simonds et al 1998).
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6. A local anaesthetic technique should be
considered. Larsen et al (1989), in a retrospective
review, found that no complications occurred in
19 operations under local anaesthesia, whereas in
65 general anaesthetics, 18 were complicated.

7. Suxamethonium is absolutely
contraindicated in patients with DMD since, at
present, it does not appear possible to predict
which patients might develop hyperkalaemia,
cardiac arrest, rigidity, rhabdomyolysis or
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postoperative respiratory failure, all of which
complications have been attributed to its use.
Larsen et al (1989) found that nine out of ten
patients given suxamethonium in their series
developed complications. Should cardiac arrest
occur in association with suxamethonium,
hyperkalaemia should be assumed. Treatment in
an adult is with calcium chloride (0.5-1g),
sodium bicarbonate (50 mmol), insulin and
dextrose (actrapid 10-15 units with 25 g 145
dextrose). Calcium acts immediately and lasts for

15-30 min. Sodium bicarbonate and
insulin/glucose act in 15-30 min and last for
3—6h.In a patient with hyperkalaemia resistant
to these treatments, peritoneal dialysis reduced
the serum potassium to 4.3 mmoll™! (Jackson et

al 1996).

8. In view of the variability of response,
neuromuscular monitoring and incremental
dosages should be employed for nondepolarising
muscle relaxants, since there may be a prolonged
duration of action. Responses in the peripheral
muscles do not always reflect those in respiratory
muscles, and the evoked EMG may recover faster
than the actual mechanical response (Buzello &
Huttarsch 1988).

9. Although many patients have been safely
anaesthetised with volatile agents, their use is
controversial, particularly when the CK is very
high (Morris 1997, Goresky & Cox 1999).The
report of cardiac arrest occurring during a
gaseous induction with halothane is of concern
(Sethna & Rockoff 1986), so also is the critical
review condemning the use of halothane in
patients with DMD and a high CK (Roizen
1987).The causes of the arrest cannot be
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accurately determined, but it is easy to visualise
how a serious arrhythmia might occur in a
myopathic heart with a combination of even
mild respiratory obstruction, light anaesthesia,
and halothane.That halothane, isoflurane, and
sevoflurane given alone are all capable of
producing muscle breakdown is demonstrated by
the reports of myoglobinuria following
anaesthetics in which suxamethonium was not
used (Rubiano et al 1987, Obata et al 1999).
Avoidance of suxamethonium and volatile agents
has been reported in 27 patients undergoing
spinal fusion (Shapiro et al 1992).

10. Whichever technique is chosen, ECG,
temperature and ETCO, should be monitored
from the start of the anaesthetic. Urine should be
observed for the presence of myoglobin. If there
is evidence of thabdomyolysis, intravenous fluids
and mannitol should be given early.

11. Observation in a high dependency area
for the first 24—48 h after surgery will assist in
the early detection of pulmonary insufficiency. If
doubt arises, it is safer to support respiration until
all drugs have been eliminated.
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Dystrophia myotonica (and other
myotonic syndromes)
Dystrophia myotonica, myotonia congenita (see

below), paramyotonia, and the periodic paralyses
are a group of diseases known as the ion

eoluojoAw eiydonsiq H

channelopathies, in which myotonia occurs. They
are caused by abnormalities in the muscle
membrane voltage-gated channels. Minor
changes in resting potential can produce either
hyperexcitability or paralysis. The term
‘myotonia’ means persistence of muscle
contraction beyond the duration of the voluntary
effort or stimulation. In myotonia congenita
(Thomsen’s disease), the generalised myotonia is
enhanced by cold and resting, but may be
improved by exercise. Subjects with paramyotonia
have attacks of muscle weakness resembling those
in periodic paralysis, to which it is probably

closely related. Again, the myotonia is provoked e

by cold (see under Familial periodic paralysis).

Dystrophia myotonica is a multisystem disease in
which myotonia and dystrophic changes occur
in certain muscles, in association with other
clinical features. The site of the abnormality is
the muscle fibre, since myotonia persists after the
administration of neuromuscular blocking agents
and local anaesthetics, and neural section.

Preoperative abnormalities

1. Dystrophia myotonica usually presents in
the third and fourth decades. Myotonia is
associated with weakness and muscle wasting.
Unlike most other myopathies, it predominantly
involves the distal and cranial muscles.
Handshake is weak and reduced in maximum
grip strength, and there is prolonged onset to
maximum grip strength, but once this is
achieved, the patient cannot relax. Percussion
myotonia may be demonstrated, particularly in
the tongue or thenar eminence. Ocular
movements, eye closure, swallowing, and
chewing may also be affected.

2. Dystrophic features dominate the clinical
picture as the patient ages, and the weakness is
progressive.
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3. Cardiac conduction is impaired,
arrhythmias are common, and there is an
increased incidence of sudden death (Merino et
al 1998). In an electrophysiological study of 83
patients, both atrial and ventricular arrhythmias
could be induced easily, particularly in the
young. Patients had AV conduction defects and
ventricular tachyarrhythmias. The most common
abnormalities were distal conduction defects,
which can only be detected by special testing
(Lazarus et al 1999).

4. Frontal baldness, ptosis and facial
weakness, cataracts, hypogonadism, and a low
IQ, are other features of the condition. There is
an increase in serum CK levels.

5. EMG shows electrical after-discharge and
molecular genetic studies will confirm the
diagnosis.

6. The myotonia may be improved by
keeping warm and the use of class I
antiarrhythmics, such as phenytoin and
procainamide.

7. In pregnancy, if the neonate carries the
disease, there is polyhydramnios.

8. Life expectancy is greatly reduced. In a
study of 367 patients over a 10-year period, 20%
died; 43% from respiratory problems, 20% from
cardiovascular disease, 11% from malignancy, and
11% had sudden death (Mathieu et al 1999).

Anaesthetic problems

1. There may be chronic underventilation
and respiratory muscle weakness.Vital capacity,
expiratory reserve volume, maximum breathing
capacity, and maximal inspiratory pressure are all
markedly reduced, secondary to abnormalities in
the respiratory muscles. CNS disease may
contribute to the poor respiratory reserve.
Somnolence and prolonged apnoea can occur,
and respiration is readily depressed by
barbiturates, volatile agents, benzodiazepines, and
opiates (Aldridge 1985, Harper 1989). However,
there may be a wide variation in a patient’s
response to drugs. This may reflect the state of

his/her disease, as is suggested by two contrasting
reports of the use of propofol; one patient
showed extreme sensitivity to propofol (Speedy
1990), the other did not (White & Smyth 1989,
1990).

2. In common with other diseases in which
there is chest wall restriction, hypoventilation
may occur during sleep, (Branthwaite 1990).
Accessory muscle function is lost, and, during
rapid eye movement sleep so is that of the
intercostal muscles. The additional presence of
diaphragmatic weakness results in
hypoventilation, therefore analgesics and
sedatives will depress the arousal response to
hypoxia and hypercarbia. Such a mechanism was
suggested to account for the death of a child
after tendon transfer (Brahams 1989,
Branthwaite 1990). In a study of 130 patients,
respiratory insufficiency was associated with
proximal weakness and daytime sleepiness
(Begin et al 1997).

3. It may be difficult to prevent myotonia
from occurring during surgical manipulation
and diathermy, since it is not necessarily
abolished by muscle relaxants, local or regional
anaesthesia. Depolarising relaxants can produce a
prolonged contraction that outlasts the duration
of effect. Nondepolarising relaxants may or may
not produce relaxation. In one case, masseter
spasm and shivering occurred for 4 min after the
administration of fentanyl (Paterson et al 1985).
Hypothermia, shivering and potassium may all
cause generalised myotonia.

4. Cardiovascular disease. Arrhythmias,
including AF and conduction defects,
cardiomyopathy, mitral valve prolapse, and heart
failure, may occur.

5. Disordered oesophageal contraction and
delayed gastric emptying predispose to
pulmonary aspiration.

6. There is an increased incidence of
postoperative problems (Moore & Moore 1987,
Blumgart et al 1990, Mathieu et al 1997).In a
study of 219 cases undergoing their first
operation, 8.2% had complications. The majority
were pulmonary; five patients required



ventilatory support and the remainder had either
atelectasis or pneumonia (Mathieu et al 1997).
This is lower than previously reported, but in
28.6% of cases, surgery was performed before
the onset of symptoms, and 90% involved the
periphery or lower abdomen. A 32-year-old man
had a stormy course after thymectomy (Mudge
et al 1980). Other complications have included
pulmonary emboli and cardiac arrhythmias.

7. Although pregnancy is rare, it may be
associated with an increase in myotonic
symptoms (Paterson et al 1985). Hypotonia can
also occur, and there is an increased risk of
postpartum haemorrhage which may not
respond to oxytocics and has sometimes
necessitated hysterectomy (Blumgart et al 1990).
Patients occasionally present for emergency
Caesarean section, therefore anaesthesia must be
planned in advance (Walpole & Ross 1992).

8. Hypermetabolic events similar to those in
patients with MH have occasionally been
reported in dystrophia myotonica and myotonia
congenita. A group of 44 patients with either
myotonias or periodic paralyses underwent in
vitro testing for MH (Lehmann-Horn & laizzo
1990). Four with myotonic dystrophy had
positive results, although two had increased
resting myoplasmic calcium levels.
Suxamethonium also produced muscle
contracture in some individuals. It was
concluded not that these patients had a
susceptibility to MH (and indeed, neither they,
nor their families had ever experienced any
untoward effects from anaesthesia), but that the
standard MH testing lacks specificity.

9. The problem is not always known because
adults may conceal their symptoms (Russell &
Hirsch 1994).

Management

1. A detailed clinical examination for the
distribution of muscle weakness and myotonia.

2. If respiratory muscles are involved, lung
function tests and blood gases will give some
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indication of the severity of the restrictive lung
defect.

3. Arrhythmias should be diagnosed and
treated. Occasionally a temporary or permanent
pacemaker (Tanaka & Tanaka 1991) may be
required. Catheter ablation has been suggested
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for persistent ventricular re-entrant tachycardias.

4. Induction agents should be given in small
doses because apnoea often follows.

5. Suxamethonium should be avoided.
Tracheal intubation is possible using an
induction and a volatile agent alone.

6. Nondepolarising neuromuscular blockers
can be used, but they do not guarantee muscle
relaxation. Reports about the reliability of
neostigmine as an antagonist are conflicting.
Incomplete reversal of neuromuscular blockade

is common and a second dose of neostigmine 149

has aggravated the paralysis. Uneventful
anaesthetics using atracurium and propofol
infusions (White & Smyth 1989), vecuronium
(Castano & Pares 1987), and atracurium
(Nightingale et al 1985), have been described,
although myoclonus was seen after propofol
induction (Bouly et al 1991). Neuromuscular
monitoring must be undertaken. If there is any
doubt about the return of function, IPPV should
be provided until all drugs have been excreted,
and respiration is adequate.

7. Local or regional techniques will avoid
some of the problems associated with drugs used
for general anaesthesia (Wheeler & James 1979).
Successful spinal anaesthesia (Boyle 1999),
epidural anaesthesia (Paterson et al 1985),and a
combination of spinal and local anaesthesia
(Cope & Miller 1986), were used in patients for
Caesarean section. Abdominal hysterectomy was
performed under combined spinal and epidural
anaesthesia (Cherng et al 1994). A caudal
epidural was used in a 2-year-old child
(Alexander et al 1981), and epidural anaesthesia
and sedation in a 11-year-old child (Tobias
1995). However, once again, these techniques do
not guarantee surgical muscle relaxation.

8. Several measures have been used in
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attempts to reduce myotonia. Severe uterine
spasm, occurring during Caesarean section
under spinal anaesthesia, was relieved by the
application of bupivacaine 30 ml 0.5% to the cut
surface of the myometrium (Cope & Miller
1986). However, administration of dantrolene
failed to produce muscle relaxation in a patient
undergoing cholecystectomy (Phillips et al
1984).

9. Measures to prevent pulmonary aspiration,
prompt attention to respiratory inadequacy, and
antibiotics, may all help to prevent pneumonia
and lung abscess.

10. The operating theatre should be kept
warm and measures taken to avoid shivering.

11. Although there is no evidence that there
is any direct relationship between myotonic
dystrophy and MH, close monitoring of ETCO,
and temperature are advisable.
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Myotonia congenita (Thompsen’s disease and
Becker’s myotonia)

This includes an autosomal dominant form
(Thomsen’s disease), and an autosomal recessive
form (Becker’s myotonia), both of which are
caused by mutations in the skeletal muscle
voltage-gated chloride channel gene (CLCNT1)
(Zhang et al 1996). In the past, the term
myotonia congenita has been used rather loosely
in the literature, sometimes to refer to the
myotonic dystrophy occurring in infants of
mothers with the disease. Recent genetic and
electrophysiological advances have allowed the
diagnosis to be made more accurately. In view of
this, past anaesthetic reports of infants with
‘congenital myotonic dystrophy’ have been
excluded.

Preoperative abnormalities

1. In both diseases, there is painless myotonia,
that 1s improved, or totally abolished, by exercise.
Sportsmen may complain of stiffness, but only
when starting after a period of rest.

2. Transient weakness that can also be
‘warmed up’ occurs in Becker’s myotonia. It is
not cold induced, nor potassium induced, nor is
it progressive. However, in Thomsen’s disease
weakness is not a feature.
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3. Muscle may be normal in size, or
hypertrophied. Atrophy does not occur.

4. EMG shows myotonic discharges. Type 2B
fibre is usually absent on muscle biopsy (Ptacek
et al 1993).

5. Unlike myotonic dystrophy, other systems
are not involved.

6. In Becker’s, symptoms may be improved
with acetazolamide, mexilitene, or tocainide.
Thompsen’s is not improved by acetazolamide,
but may respond to quinine, procainamide, or
phenytoin (Ptacek 1998).

Anaesthetic problems

1. Sustained contractions lasting 45s
following suxamethonium (Anderson & Brown
1989), and hypertonus in two sisters (Heiman-
Patterson et al 1988). Sensitivity to
nondepolarising agents has also been reported.

2. Hypermetabolic events resembling those
in patients with MH have occasionally been
reported in myotonia congenita and a fatality has
occurred. Leg spasms developed 7 h after an
uneventful anaesthetic (in which no trigger
agents for MH were used) had been given to a
child with a clinical diagnosis of myotonia
congenita (Haberer et al 1989).The clinical
condition deteriorated over the next 5 h, with
severe, diffuse rigidity, notably of the thorax,
slowly increasing pyrexia, and metabolic acidosis.
A serum CK level of >115001u ™! was recorded.
Cardiac arrest occurred in the 14th hour, despite
treatment with dantrolene, and resuscitation was
hampered by the thoracic rigidity.

3. A group of 44 patients with either
myotonias or periodic paralyses underwent in
vitro testing for MH (Lehmann-Horn & laizzo
1990). None of the six patients with congenital
myotonia had positive results, although
suxamethonium produced muscle contractures
in three, and most showed a small response and
slow relaxation after cafteine and halothane.
None had family histories of anaesthetic
problems. However, muscle rigidity with
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suxamethonium has been reported in myotonia
congenita, and two sisters developed
contractures on exposure to halothane whilst the
third did not (Heiman-Patterson et al 1988).

Management

1. Assessment and monitoring of
neuromuscular function.

2. ETCO, and temperature should be
monitored.
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Eaton-Lambert syndrome
(Lambert-Eaton or myasthenic
syndrome)

A myasthenia-like disorder secondary to an
abnormality of neuromuscular transmission in
which weakness and fatiguability often primarily
involve the thigh and pelvic muscles. It was
orginally described in association with
carcinoma of the lung, but patients were
subsequently reported in whom no carcinoma
was found. There is now evidence that both
types of Eaton—Lambert syndrome are
autoimmune in origin, and autoantibodies to
P/Q-type voltage-gated calcium channels are
thought to be involved (Voltz et al 1999). There
is a presynaptic abnormalitiy that results in a
decrease in the quanta of acetylcholine released
by the passage of the nerve impulse, although
each quantum released is normal. This contrasts
with myasthenia gravis in which the abnormality
involves the postganglionic receptors. The
tumour-associated cases are almost exclusively
found in association with small cell carcinoma of
the lung, and the syndrome sometimes precedes
the tumour by as long as 2 years. Tumour therapy
may result in improvement of the neurological
problems.

Preoperative abnormalities

1. Muscles are fatiguable, as in myasthenia
gravis, but the proximal limbs and trunk are
initially affected, and the external ocular muscles
tend to be spared. By contrast with myasthenia,
although the patient complains of fatiguability,
the muscle power may actually increase after
brief exercise. Lower limb reflexes are reduced or
absent, but may be enhanced by prior voluntary
contraction, whereas in true myasthenia, reflexes
are preserved. Neostigmine produces little or no
improvement in the weakness. In a review of 50
cases (O’Neill et al 1988), the main neurological
features were proximal lower limb weakness
(100%), reduced or absent tendon reflexes (92%),
post-tetanic facilitation (78%), autonomic
dysfunction, in particular dryness of the mouth
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(74%), and mild to moderate ptosis (54%).
Recent work shows that, despite the proximal
distribution of the weakness, the most sensitive
muscles for demonstrating abnormalities are
abductor digiti minimi and abductor pollicis
brevis (Maddison et al 1998).

2. Electrophysiological criteria for diagnosis
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include a decrease in amplitude of EMG muscle
potentials and further decline at low rates of
stimulation. By contrast, there is an increase in
amplitude of the action potential in response to
stimulation at high rates, or following muscle
contraction.

3. Patients tend to be older than those with
myasthenia.

4. Associated lung carcinomas are usually oat
cell in type, and are often small and less
aggressive than normal. In O’Neill’s review, half

of the patients had a malignancy (O’Neill et al 153
1988).

5. Some improvement has been reported
with guanidine and 4-aminopyridine, which
enhance release of acetylcholine. However, the
allowable dose is limited by CNS excitation.
More recently, 3,4-diaminopyridine, an oral
preparation with less CNS effects, has been used
(McEvoy et al 1989). It is thought to have an
effect on the efflux of calcium ions from the
presynaptic nerve terminal. Low-dose guanidine
(<1000 mgd™) and pyridostigmine, as required,
may help in long-term treatment (Oh et al
1997). Corticosteroids, plasma exchange, and iv
immunoglobulin may result in short-term
improvement (Chapel 1996).

6. Diagnosis may be confirmed by an assay
for antibodies (Voltz et al 1999).

Anaesthetic problems

1. Prolonged paralysis can occur after the use
of depolarising or nondepolarising
neuromuscular blockers. In one patient, this
occurred several months in advance of clinical
symptoms, although postoperative EMG and
serological testing confirmed Eaton—Lambert
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syndrome (Small et al 1992). Respiratory failure
following anaesthesia may be a presenting feature
(O’Neill et al 1988), and reversal with
anticholinesterases may be incomplete (Telford
& Hollway 1990). An improvement in evoked
action potential occurred after treatment with
both 4-aminopyridine (Agoston et al 1978) and
3,4-diaminopyridine, which prolong the
activation of the voltage-gated calcium channel
at the nerve terminal.

2. Autonomic dysfunction may be a
prominent feature and is most severe in older
men with cancer (O’Suilleabhain et al 1998).
Symptoms include mouth dryness (77%),
impotence (45% of men), constipation, and
urinary retention. Orthostatic hypotension and
decreased R—R intervals on ECG may be noted.
In such patients, there may be impairment of
cardiovascular responses to hypotension.

Management

1. Neuromuscular blockers should, if
possible, be avoided. If essential, small doses
should be given and monitored. A local
anaesthetic technique may be appropriate.

2. Intravenous immunoglobulin, 2 gkg™
given over 2 days, resulted in a short-term
improvement in muscle strength, peaking at 2—4
weeks and declining by 8 weeks (Bain et al
1996). In a dose of 400 mgkg™"day~' for 5 days, it
improved the weakness in a patient scheduled for
open lung biopsy (Biarnes & Rochera 1996), so
that the response to atracurium was within the
normal range.

3. Respiratory insuffiency should be treated
with postoperative IPPV. Sakura et al (1991)
used postoperative epidural analgesia in a patient
undergoing thoracotomy and biopsy for lung
carcinoma, and studied its effects on pulmonary
function.

4. 1If there is evidence of autonomic
dysfunction, drugs producing myocardial
depression or systemic vasodilatation should be
used with caution.
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Ebstein’s anomaly

A rare congenital cardiac abnormality. The septal
and posterior cusps of the tricuspid valve are
displaced downwards and are elongated, such
that a varying amount of the right ventricle
effectively forms part of the atrium. Its wall is
thin and it contracts poorly. The remaining
functional part of the right ventricle is therefore
small. The foramen ovale is patent, or defective,
in 80% of cases.

The degree of abnormality of right ventricular
function, and the size of the ASD, are probably
the main determinants of the severity of the
condition, which varies considerably. The right
ventricular systolic pressure is low, and the
RVEDP is elevated. Tricuspid incompetence can
occur. There may be a right to left shunt, with
cyanosis, on effort, and pulmonary hypertension
and right heart failure may supervene. However,
the natural history of the disease is very variable.
Fifty percent of cases present in infancy with
cyanosis, and 42% die in the first 6 weeks of life.
In those who survive to adulthood, symptoms
may be precipitated by the onset of arrhythmias,
or by pregnancy. A few patients remain
asymptomatic, even as adults, although once
symptoms develop, the disability can increase
rapidly (Mair 1992).

Factors predicting death were examined in a
long-term study of survival (Gentles et al 1992).
A cardiothoracic ratio of greater than, or equal
to, 0.65 was a better predictor of sudden death
than the symptomatic state, and those who
developed atrial fibrillation died within 5 years.
It has therefore been suggested that tricuspid
surgery should be undertaken before the
cardiothoracic ratio reaches 0.65.

Preoperative abnormalities

1. There may be a right to left shunt, with
dyspnoea and cyanosis at rest, or on moderate
exertion. Alternatively, the patient may be
asymptomatic.

2. Episodes of tachyarrhythmias occur in
25% of patients. Some provoke syncopal attacks.
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3. The ECG may show varying
abnormalities, including large peaked P waves, a
long P-R interval, Wolft—Parkinson—White
syndrome, RBBB, and right heart strain.
Paroxysmal supraventricular tachycardia occurs
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in 15%, usually because of the presence of WPW
syndrome.

4. Chest X-ray may show cardiomegaly, with
a prominent right heart border, and poorly
perfused lung fields.

5. Paradoxical systemic embolism and
bacterial endocarditis may occur.

6. A number of other lesions of the tricuspid
valve or right ventricle may mimic Ebstein’s
anomaly, therefore the discriminating clinical
and echocardiographic features for correct
diagnosis have been enumerated (Ammash et al
1997).
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Anaesthetic problems

These will depend upon the anatomical
abnormality, the degree of right to left shunt, and
the presence or absence of right heart failure.

1. Induction times are prolonged, because of
pooling of drugs in the large atrial chamber
(Elsten et al 1981, Halpern et al 1985).

2. Intracardiac catheter insertion may be
hazardous, because it can provoke serious cardiac
arrhythmias.

3. Air entering peripheral venous lines or
any open veins at subatmospheric pressure may
cause paradoxical air emboli.

4. Tachycardia is poorly tolerated because of
impaired filling of the functionally small right
ventricle.

5. Hypotension may increase the right to left
shunt, if present.

6. Hypoxia causes pulmonary
vasoconstriction, which also increases a right to
left shunt.

7. There is a risk of bacterial endocarditis,
especially if a CVP line is in place.
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8. Deterioration may occur in pregnancy
because of a decrease in right ventricular
function, and an increase in blood volume and
cardiac output (Linter & Clarke 1984, Groves &
Groves 1995), or with the onset of arrhythmias.
However, a review of 42 pregnancies in 12
women showed that, in the absence of cyanosis
or arrhythmias, pregnancy was well tolerated
(Donnelly et al 1991). Presumably, those who
survive to child bearing age represent a less
severely affected group.

Management

1. The severity of the lesion must be assessed.
In the presence of maternal cyanosis or
arrhythmias during pregnancy, there should be
close monitoring of both mother and fetus.
Deterioration may occur, despite previous
successful pregnancies (Groves & Groves 1995).

2. Heart failure and arrhythmias require
treatment.

3. Antibiotic prophylaxis against bacterial
endocarditis.

4. If a CVP is used for monitoring, its tip
should be kept within the superior vena cava.
The use of intracardiac catheters should probably
be avoided.

5. Techniques should aim to minimise
tachycardia and hypotension.

6. Oxygen therapy increases pulmonary
vasodilatation. Long-term maternal therapy was
required during pregnancy from 14 weeks, to
treat fetal hypoxia that was demonstrated by
umbilical venous blood gases (Negishi et al
1995).

7. A number of anaesthetic techniques have
been described. A two-catheter epidural
technique was used for vaginal delivery to
minimise hypotension (Linter & Clarke 1984).
Bupivacaine doses must be fractionated and
saline rather than air used to site the epidural, to
avoid paradoxical air emboli (Groves & Groves
1995). Caesarean section under general

anaesthesia, preceded by fentanyl (Halpern et al
1985), and a neurolept analgesic technique for
hysterectomy (Bengtsson et al 1977), have been
described.
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Eclampsia and severe
preeclampsia (sce also HELLP syndrome)

Preeclampsia is a syndrome of unknown
aetiology which is associated with pregnancy. It
affects a wide variety of organs and therefore
produces diverse manifestations. The main
presenting feature is hypertension, with either



proteinuria or oedema, or both. Maternal
complications include eclampsia, cerebral
haemorrhage, cerebral oedema, left ventricular
failure, and renal failure.

Eclampsia, a cerebral complication, is marked by
the onset of convulsions. Cerebral haemorrhage
and cerebral oedema are the most frequent
causes of death in preeclampsia. Hypertensive
disease is still the second most important cause
of maternal mortality in the UK and accounts
for almost 15% of direct maternal deaths
(Department of Health 1998).

Occasionally, an intracranial aneurysm can
rupture, or a cerebral AV malformation may
bleed, during pregnancy. The presentation will
share some of the features of eclampsia and
severe preeclampsia, an acute severe headache
and neurological signs, with or without a period
of unconsciousness. It is crucial that it is
distinguished from preeclampsia. Early diagnosis
and surgery will improve morbidity and
mortality.

A small group of patients have been described
with the HELLP syndrome, which comprises
preeclampsia, in association with Haemolysis,
Elevated Liver enzymes, and a Low Platelet
count.

The use of iv magnesium sulphate as the
anticonvulsant of choice for patients with
eclampsia is now well established (The Eclampsia
Trial Collaborative Group 1995).This study of
1680 women showed a lower risk of recurrent
convulsions in those receiving magnesium
sulphate compared with the groups receiving
diazepam or phenytoin. The use of magnesium
sulphate for prophylaxis in severe preeclampsia is
now being examined. At present, a multicentre
study (the MAGPIE trial) is being undertaken to
determine whether or not prophylactic
administration of magnesium sulphate to women
with severe preeclampsia reduces the incidence
of eclampsia, and if it does, the safety of giving it
routinely. In the interim period, a South African
study of 699 women, randomised to receive
either placebo or magnesium sulphate, has been
published. The authors found an incidence of
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eclampsia of 0.3% in those receiving magnesium
sulphate and 3.2% in those having the placebo
(Coetzee et al 1998). Following this paper there
have been arguments for and against the
continuation of the MAGPIE trial (Anthony &
Rush 1998, Duley 1998, Moodley 1998).

Presentation

1. The definition of preeclampsia includes
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diastolic hypertension of 290 mmHg
(Cunningham & Lindheimer 1992). It has also
been recommended that the disappearance of
the Korotkoft sound (phase V), rather than

the muffling (phase IV), be used in its
determination. Severe preeclampsia is associated
with a BP of 160/110 or more on at least two
occasions 6 h apart, and proteinuria of >5 g in

24h.
157

2. Whilst preeclampsia is common in the
young primiparous patient, there appears to be a
subgroup for whom the maternal and fetal risks
are particularly high. The patient with
preeclampsia at special risk, is the older (>25
years), multiparous patient, and particularly the
one who develops an impairment in her level of
consciousness.

3. The onset of convulsions denotes
eclampsia. It may be associated with cerebral
haemorrhage or diffuse oedema.

4. The HELLP syndrome may present with
bleeding as a result of thrombocytopenia, a
decrease in haemoglobin secondary to
haemolysis, and abnormal LFTs.

Problems

1. Hypertension, which may be complicated
by cerebral oedema, haemorrhage, or heart
failure. Both preeclampsia and existing
hypertension are associated with exaggerated
pressor responses to accelerated labour, or to
noxious stimuli such as tracheal intubation or
extubation. In normotensive patients, mean
arterial pressures exceeding 130—-150 mmHg
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may be associated with a loss of protective
cerebral autoregulation, and the hypertensive
response to intubation has provoked cerebral
haemorrhage.

2. Impaired renal function which may
progress to anuria. Even in mild preeclampsia,
the GFR is decreased by 25%. Renal failure
accounts for about 10% of deaths from
eclampsia, and long-term renal problems are
now being seen in I'TU survivors (Umo-Etuk et
al 1996).

3. Plasma volume may be decreased by up to
40% 1in severe cases. Despite sodium and water
retention, the CVP is low or normal. This is in
part due to an increased vascular permeability
causing loss of fluid and protein from the
circulation. In a study of patients who had
pulmonary artery pressure monitoring, variable
results were obtained (Mabie et al 1989).
However, the general impression was of a high
cardiac output state, with an inappropriately high
systemic vascular resistance. The haemodynamic
profile suggested that the intravascular volume in
preeclampsia is centrally redistributed.

4. Maternal systemic blood flow is reduced
secondary to increased systemic resistance, and
increased blood viscosity. Diminished placental
blood flow results in placental infarction and
separation, which leads to decreased fetal growth
and sometimes death. Maternal vessels become
particularly sensitive to the effects of exogenous
catecholamines.

5. A coagulopathy may occur, which is
probably consumptive in origin. The number
and quality of platelets commonly decrease and
the thrombin time becomes prolonged.
Prothrombin time, partial thromboplastin time,
and fibrinogen abnormalities may occur.
Significant thrombocytopenia and coagulation
abnormalities are usually only encountered in
severe preeclampsia (Barker & Callander 1991).

6. Pulmonary oedema, which can be vascular
or neurogenic in origin, may produce cyanosis
and respiratory distress.

7. Headache, epigastric pain, visual

disturbances, hyperreflexia, or cerebral irritability
may be warning signs of impending eclampsia.
Delayed recovery of consciousness following an
eclamptic fit may indicate the occurrence of
cerebral oedema or intracranial haemorrhage. In
a study of 175 women with eclampsia, almost 6%
developed symptomatic cerebral oedema, and
one died from transtentorial herniation
(Cunningham & Twickler 2000). Patients with
eclampsia have increases in cerebral perfusion
pressure, but an accompanying decrease in
cerebrovascular resistance resulting in loss of’
autoregulation and overperfusion of the brain
(Williams & Wilson 1999). A patient who
developed acute cortical blindness, preeclampsia
and HELLP syndrome at 33 weeks’ gestation had
ischaemic lesions on CT scan which involved
basal ganglia, posterior parietal and occipital
regions (Crosby & Preston 1998).Vision
returned fully by 72h, and MRI confirmed the
ischaemic lesions, and an absence of major
vascular abnormalities.

8. Notall fits occurring during pregnancy
and labour are the result of eclampsia. Eclamptic
fits must be distinguished from those secondary
to hyponatraemia associated with the
concomitant administration of oxytocics and
dextrose-containing fluids, epilepsy,
phaeochromocytoma, a ruptured intracranial
aneurysm or AV malformation, or other
intracranial pathology (Cheng & Kwan 1997).

9. Pulmonary aspiration and airway
obstruction are both more likely to occur in
oversedated or unconscious patients.

10. Rarely, severe preeclampsia is associated
with haemolysis, abnormal liver function,
hepatic damage and thrombocytopenia (see
HELLP syndrome), which carries a mortality of
up to 24%.

11. Occasionally, pharyngeal or laryngeal
oedema may occur unexpectedly, and cause
intubation problems (Seager & MacDonald
1980, Brimacombe 1992). One patient
developed breathing difficulties after extubation.
At laryngoscopy, severe laryngeal oedema was
found, despite the vocal cords having been



normal at induction of anaesthesia (Rocke &
Scoones 1992).

12. Phaeochromocytoma occasionally presents
during pregnancy and is associated with a high
mortality (Harper et al 1989).The majority of
patients have hypertension, and one presented
with convulsions (see Phacochromocytoma).

Management of severe preeclampsia

This is a potentially lethal condition which
should be managed in a high dependency area.
Monitoring and treatment requires close
cooperation between obstetrician, anaesthetist,
and paediatrician, whether or not operative
delivery is required. All labour wards should have
local guidelines for the management of severe
preeclampsia and eclampsia. General anaesthesia
may be particularly hazardous in some patients,
and additional precautions should be taken to
prevent hypertensive peaks during intubation
and extubation.

Management of severe preeclampsia, throughout
the peripartum period, should be directed
towards:

1. Monitoring. CVP, ECG, arterial pressure
and urine output is monitored, as is neuromuscular
function if general anaesthesia is required.

2. Control of maternal blood pressure by
arteriolar dilatation. A number of different
methods of controlling blood pressure prior to
delivery have been described. The care with
which blood pressure is monitored and regulated
is probably of more importance to maternal and
fetal welfare than the precise method of control.
The majority of patients will already be
receiving oral methyldopa from the obstetrician.

a) Epidural analgesia. This has the dual
therapeutic advantages of providing both
vasodilatation and analgesia in
preeclampsia, provided that no
coagulation defect is present. Platelet
count should be >100 X 10°I"!, and the
prothrombin time and partial
thromboplastin time normal.
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b) Hydralazine, in 5-10 mg increments iv, or
by infusion, has been used traditionally for
emergency treatment of hypertension in
late pregnancy. However, an analysis of
available data has suggested that it may not
be the most appropriate choice in
pregnancy (Magee et al 1999).

c) Labetalol is a non-selective beta
adrenergic blocker, with beta eftects
predominating over alpha, in a ratio of
seven to one. Intravenously it is given as
an initial bolus of 5—10 mg, repeated at 5-
min intervals up to 1 mgkg™.

d) Nifedipine, a calcium channel blocker, can
be given orally or sublingually. Although it
has been used both orally (10 mg) and
sublingually (5 mg) in acute hypertension,
there have been no large controlled studies
of severe hypertension in pregnancy
(Smith et al 2000). In a small study
comparing the haemodynamic eftects of
oral nifedipine and iv labetalol using
thoracic electrical bioimpedance,
nifedipine significantly increased cardiac
index and reduced systemic vascular
resistance, whilst labetalol affected neither,
but significantly reduced heart rate
(Scardo et al 1999).

e) Magnesium sulphate is both a vasodilator
and a sedative. Magnesium sulphate 4 g
stat and 2 gh™, via an infusion.

Magnesium (Mg) levels:

0.7-1.0 mmol I"".

Normal serum

Therapeutic anticonvulsant 2-3.5mmol I

levels
Loss of patellar reflex 5mmolI™.
Skeletal muscle relaxation 6 mmol 1.

Respiratory paralysis 6—7.5mmol I"!.

Cardiac asystole >12mmol I

Accidental high levels can
be treated by calcium
gluconate 10%

10 ml slowly.
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3. Restoration of vascular volume and
vasodilatation. This should take place
synchronously, preferably using plasma protein
fraction or a colloid. The CVP should be
maintained around 6-8 cmH, O, with reference
to the midaxillary line. Prevention of
vasoconstriction and restoration of blood
volume has the additional benefit of improving
renal function and uteroplacental blood flow.
Fluid administration must be carried out
cautiously, since pulmonary oedema is not
uncommon in severe preeclampsia, and some
studies suggest that the CVP may be normal and
there is redistribution of intravascular volume
centrally (Mabie et al 1989).

4. Prevention of eclampsia. Currently, the
MAGPIE trial is examining the effectiveness and
safety of magnesium sulphate for prophylaxis
against convulsions in severe preeclampsia.

5. Protection against acid aspiration
syndrome. Patients with impaired conscious
levels are particularly at risk, and this has, in part,
influenced the decrease in the use of heavy
sedation.

6. Operative intervention. For Caesarean
section, there has been a move towards spinal
anaesthesia as the technique of choice, because
of the improvement in quality of anaesthesia and
onset time (Sharwood-Smith et al 1999).
However, this is a controversial area. Some feel
that epidural anaesthesia permits an incremental
technique; this carries less risk of the sudden
haemodynamic changes that are produced by
spinal anaesthesia (Howell 1998). Large
controlled trials are now awaited.

In the very severe case, or if regional
anaesthesia is contraindicated, general anaesthesia
may be required, but carries additional risks. A
careful technique should aim to modulate the
hypertensive peaks provoked by intubation and
extubation, and to prevent sudden uncontrolled
reductions in blood pressure. The latter can,
however, be produced by either general or
regional anaesthesia. It has been suggested that
drugs that will help modify the hypertensive
response to intubation should be given before

induction. These are administered in addition to
the preoperative antihypertensive regimen. As
yet, there appears to be no technique that
guarantees protection in every patient. The
following drugs have been used:

a) Lidocaine 1 mgkg™ iv, prior to induction,
to reduce haemodynamic responses. It
prevented intracranial hypertension during
tracheal suction in comatose head injury
patients (Donegan & Bedford 1980).

b) A combination of an alfentanil and
magnesium sulphate by bolus prior to
induction (Allen et al 1991).

c) Alfentanil 10-25ngkeg™ has been shown
to modify the hypertensive response to
intubation in the nonhypertensive
pregnant patient.

7. Management of HELLP syndrome (see
HELLP).

Management of eclampsia

1. Although magnesium sulphate is now
recommended as the first line of treatment, the
ABC management of a fitting patient may
require initial control of convulsions with
diazepam 2.5-5 mg, in order to secure the airway
and maintain oxygenation whilst magnesium is
being prepared. Magnesium therapy should be
initiated without delay to prevent recurrence of
fits (Brodie & Malinow 1999).Tracheal
intubation, blood gas estimation and IPPV may
be required at this stage.

2. Care should be taken to ensure that the
diagnosis of eclampsia is correct. If a convulsion
is not associated with hypertension and either
oedema or proteinuria, or if the history and signs
are atypical, then other causes must be
eliminated. If an intracranial aneurysm is
suspected, a CT scan should be performed.

3. For control of hypertension, see above.

4. The only ultimate control of eclampsia is
termination of the pregnancy, either by rapid
vaginal delivery or LSCS.



5. Ifan eclamptic patient remains
unconscious 4—6 h postpartum, neurosurgical
advice should be sought. A CT scan will
distinguish cerebral oedema from intracranial
haemorrhage. It has been suggested that the
combination of diffuse white matter oedema and
basal cisternal effacement is an indication for
intracranial pressure monitoring (Richards et al
1986). A high intracranial pressure
(n =10-15mmHg) may require specific
treatment.

Post-delivery care

In the UK, 44% of eclamptic fits occurred
postpartum (Douglas & Redman 1994). In the
severe case, intensive monitoring and treatment
should continue for 2472 h.
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Ehlers—Danlos syndrome (EDS)

A group of conditions, of varying inheritance, in
which there is a defect in collagen. Many
different subtypes have been identified, each
showing a wide spectrum of effects, from mild to
severe. There have been recent advances in
understanding of the genetic and molecular
abnormalities of the variants (Pope 1991),and a
new classification has recently been proposed
(Beighton et al 1998). Detailed descriptions of
each type are beyond the scope of this book;
however, for further information, several
references may be consulted (Pope et al 1988,
Anstey et al 1991, Pope 1991).The clinical
picture is one of multiple skin, connective tissue,
and musculoskeletal abnormalities. Cardiac
defects have also been described. Anaesthesia
may be required for joint dislocations, vascular or
visceral rupture, and surgery may be complicated
by abnormal haemorrhage. Type IV disease is the
most dangerous, and in this type, surgery and
pregnancy carry a high mortality.

Preoperative abnormalities

1. The whole group is characterised by a
hyperextensible and sometimes fragile, soft skin,
hypermobile joints, and a tendency to bruise
and bleed without definite coagulation
abnormalities. Paper-tissue scars may occur over
the knees, shins, forehead, and chin.

2. The ecchymotic form (type IV EDS),
which involves abnormalities in type III collagen
synthesis, is the most severe, although in this



form the loose-jointedness and skin
hyperextensibility are uncommon. Type I11
collagen is the predominant collagen of blood
vessels, uterus, fetal skin, and the gastrointestinal
tract; complications therefore include
aneurysmal dilatation, rupture of blood vessels,
and visceral rupture. Aortic dissection, similar to
that in Marfan’s syndrome, may occur. Type 111
collagen also forms 10-15% of the collagen in
adult skin. Pregnancy carries a 25% mortality,
and the complications of surgery can be
disastrous.

3. Valvular disease, in the form of either
regurgitation or prolapse, congenital heart
disease, and a variety of conduction defects, have
been described in association with some forms
of EDS.

4. TypeVI disease can be associated with
severe kyphoscoliosis, probably secondary to
muscular hypotonia and ligamentous laxity
(Heim et al 1998).

5. Orthostatic stress may occur in EDS,
secondary to abnormal connective tissue in
dependent blood vessels causing venous pooling
(Rowe et al 1999).

Anaesthetic problems

1. The ecchymotic form (type IV) may
present with uncontrollable haemorrhage,
aneurysm formation, and arterial or venous
rupture.

2. Spontaneous perforation of a viscus,
particularly the colon, may be the first event
leading to the diagnosis (Sparkman 1984).
Surgery may be followed by wound dehiscence,
infection, or recurrent perforation.

3. In types IV and VI EDS, arterial and
central venous lines used for monitoring, or
intravascular or radiological procedures, can
cause severe bleeding. Perforation of the superior
vena cava occurred during digital angiography
(Driscoll et al 1984).

4. Vascular surgery carries a high mortality
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because of the extreme fragility of the arterial
wall (Memon et al 1996). In a review of
published reports in 112 patients with type IV,
50% had actually died (Bergqvist 1996).The
commonest causes were arterial aneurysms
(50%), arterial rupture (38%), and
carotidocavernous fistula (24%).

5. A variety of haemostatic defects were
reported in a study of 51 patients (Anstey et al
1991). Although the majority gave a history of
bruising, or a bleeding tendency, only 17.6% had
significant abnormalities. These included platelet
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storage pool defects, factor XI deficiency, and
factor XIII deficiency. The remainder had either
mild abnormalities of doubtful significance, or
no abnormality at all. Thus, the bleeding and
bruising that occurs must be related to structural
abnormalities in the collagen and blood vessels,
rather than coagulation defects.
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6. There is an increased incidence of
radiological evidence of atlantoaxial subluxation
in type IV disease (Halko et al 1995). Even in the
absence of subluxation, overall hypermobility of
the cervical spine was seen in ten patients.

7. Spinal or epidural anaesthesia may be
complicated by an epidural haematoma.
However, combined spinal and epidural
anaesthesia for Caesarean section was undertaken
in a patient with type IV disease who had
refused general anaesthesia (Brighouse & Guard
1992).

8. Milder forms may have postoperative
wound dehiscence.

9. Venous access can be technically difficult
because of the hyperextensible skin.
Displacement of the cannula from a vein, and
consequent venous extravasation, may remain
undetected. Ectasia of the internal jugular vein
has been reported (Heim et al 1998).

10. If conduction defects such as RBBB and
left anterior hemi-block are present, it is possible
that the patient could progress to complete heart
block under anaesthesia. Elective repair of an
aortic aneurysm was complicated by acute
myocardial ischaemia and ventricular tachycardia
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in a 38-year-old man (Price et al 1996). Q waves
had been observed on preoperative ECG, but
had been attributed to previous repair of a patent
ductus arteriosus.

11. There is an increased risk of
pneumothorax in type IV disease.

12. Mandibular hypoplasia (type VI),
periodontal disease (type VIII), and recurrent
mandibular joint dislocation may complicate
airway management (Sacks et al 1990). In one
patient, the occurrence of repeated jaw
dislocations with facial ecchymosis led to the
diagnosis of EDS.

13. A variety of complications may occur
during pregnancy. In type I disease (30-50% of
cases), they were associated mainly with tissue
laxity, and included vaginal lacerations,
abdominal herniae, ante- and postpartum
haemorrhage, joint subluxations, and bruising,
but none of these complications was associated
with death. In type IV disease, however,
pregnancy carries a high mortality (Peaceman &
Cruikshank 1987), and death may occur at any
time. In a study of 26 women with type IV,
undergoing 50 pregnancies, ten died during
pregnancy or immediately postpartum (Lurie et
al 1998). Spontaneous pulmonary artery rupture
caused exsanguination during the seventh
month of pregnancy (Pearl & Spicer 1981).
Intrapartum deaths have resulted from aortic,
uterine, and vena caval rupture (Rudd et al
1983). Death occurred secondary to a
postpartum haemorrhage in a patient with
normal coagulation tests (Dolan et al 1980).
Widespread bleeding from fragile vessels and a
ruptured splenic artery aneurysm were found at
exploratory laparotomy. Postpartum deaths have
resulted from spontaneous rupture of the aorta
on day 1 (Rudd et al 1983), day 5 (Snyder et al
1983), and at an unspecified time (Barabas
1972), and renal artery rupture on day 6
(Peaceman & Cruikshank 1987).In a vaginal
delivery in a patient with type II disease, a large
central perineal rupture involved the posterior
wall, through which the baby was delivered
(Georgy et al 1997).

14. Local anaesthesia, either by intradermal
infiltration or topical application (EMLA), was
found not to be as eftective in EDS type III,
compared with controls (Arendt-Nielsen et al
1990). Reduced depth and duration of
anaesthesia probably results from the looseness of
the connective tissue.

Management

1. If the condition is suspected and time
permits, genetic advice should be obtained to
assess the type and severity.

2. Blood should be cross-matched and
coagulation defects excluded.

3. Intramuscular injections must not be given
in type IV, and regional anaesthesia is relatively
contraindicated. However, a combined spinal
and epidural technique was used for Caesarean
section in a patient with type IV who refused
general anaesthesia (Brighouse & Guard 1992),
and spinal anaesthesia for type II (Goldstein &
Miller 1997).

4. Good peripheral venous access or a
venous cutdown should be established. Central
venous monitoring via a large cannula, at a site
where bleeding cannot be controlled by
pressure, should be avoided in types IV and VI. If
essential, a small needle should be used, in a
peripheral site.

5. Particular care should be taken to avoid
tissue trauma or jaw dislocation when tracheal or
nasogastric tubes are inserted.

6. During artificial ventilation, low airway
pressures should be used to reduce the risk of a
pneumothorax.

7. 1f conduction defects are present, the
temporary insertion of a pacemaker should be
considered.

8. Antibiotic prophylaxis is required if there
is mitral valve prolapse.

9. Patients with type IV disease should be
counselled against pregnancy, and those who



become pregnant should be recommended to
have termination before 16 weeks (Peaceman &
Cruikshank 1987, Lurie et al 1998). If this is
declined, delivery by elective Caesarean section
at 32 weeks has been recommended (Lurie et al
1998), and close observation for signs of vascular
or bowel rupture maintained in the postpartum
period.

10. Analysis of literature reports of surgical
complications over 20 years, associated with
vascular or bowel surgery, showed a high
incidence of reperforations, anastomotic leaks,

haemorrhage, aneurysms, and vascular dissection.

The authors suggest that colonic perforations
should be treated with total colectomy and end
ileostomy. If vascular surgery must be done,
simple vessel ligation, rather than reconstruction,
should be attempted (Bergqvist 1996, Freeman
et al 1996).
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Eisenmenger’s syndrome

A rare syndrome of pulmonary hypertension
associated with a reversed or bidirectional
cardiac shunt, occurring through a large
communication between the left and right sides
of the heart. The defect may be interventricular,
interatrial, or aortopulmonary. The development
of Eisenmenger’s syndrome, from the initial left
to right shunt, is usually a gradual process.
Contributory factors to the pulmonary
hypertension are hypoxia, high pulmonary blood
flow, and high left atrial pressure. Irreversible
structural changes take place in the small vessels,
causing pulmonary vascular obstruction and a
reduction in the size of the capillary bed. The
pulmonary artery pressure is the same as, or
sometimes exceeds, the systemic arterial
pressure. The incidence of this syndrome is
decreasing because of the more vigorous
approach to diagnosis and treatment of
congenital heart disease in childhood. In a long-
term study of 188 patients over a median period
of 31 years, noncardiac surgery with general
anaesthesia carried risks of 23.5%, and pregnancy
was associated with a deterioration in physical
status and a maternal mortality of 27% (Daliento
et al 1998). A lower mortality (10%) was quoted
in a series of nonparturients, but only half
involved general anaesthesia (Raines et al 1996).
The mortality is also lower in children (Lyons et
al 1995).

Preoperative abnormalities

1. Presenting symptoms include dyspnoea,
tiredness, episodes of cyanosis, syncope, or chest

pain. Haemoptysis may occur. A haemoglobin of
17.5 gdI™! was noted at booking clinic with a
community midwife at 17 weeks’ gestation.
Eisenmenger’s syndrome was only diagnosed a
month la