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Beckwith-Wiedemann syndrome (BWS) is a complex overgrowth disorder with an estimated
incidence of 1:13,700 live births. It is caused by a variety of genetic or epigenetic alterations
within two domains of imprinted gene on chromosome 11p15. Most of the BWS cases are
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Obscurin-like 1 (OBSL1) gene on chromosome 2q35-36.1 encoding a cytoskeletal adaptor
protein. A third gene has recently been identified, encoding the Coiled coil domain containing
protein 8 (CCDC8), on chromosome 19q13.32.
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Disease summary
Association of cardiovascular anomalies is rare but can present difficulties during
perioperative management. The diagnosis is mainly clinical, and there are no absolute
requisites for clinical diagnosis of BWS. It is generally accepted that the presence of at least
three major findings, or two major and one minor findings support a clinical diagnosis.
Molecular diagnosis is difficult, mostly because of large spectrum of genetic and epigenetic
abnormalities. Death may be due to complications arising from hypoglycemia, prematurity,
cardiomyopathy, macroglossia or tumors. Some of these patients require surgery for
correction of macroglossia and associated abnormalities (e.g. cleft palate, exomphalos or
removal of embryonal tumors). Although BWS perse is only rarely associated with neurologic
development abnormalities, hypoglycemic period can lead to varying degree of psychomotor
retardation. Congenital cardiac problem may need corrective surgery under cardiopulmonary
bypass. The main perioperative anaesthetic concern in the treatment of BWS patients is
management of a difficult airway, recurrent hypoglycemia and electrolyte imbalance. The
underlying cardiac disease may complicate the anaesthesia management further.

Typical surgery
Surgical correction of macroglossia, closure of abdominal wall defect and correction of
omphalocele, orchidopexy, removal of embryonal tumors, surgical correction of posterior
urethral valve, cleft palate (uncommon) and correction of congenital cardiac anomaly under
cardiopulmonary bypass (rare).

Type of anaesthesia
There is definite indication for general anaesthesia.
No reports of regional or local anaesthesia.
Premedication is usually avoided if there is a suspicion of possible airway compromise
following sedation or small infant with congestive cardiac failure. However there are reports
of scopolamine premedication without any complication. Inhalational induction is
comparatively safe because of the fact that during mask ventilation overdose of sedatives
may cause tongue to fall back into the retro lingual space leading to severe airway
obstruction.
Awake tracheal intubation can be done safely. However this is particularly to be avoided in
the presence of uncooperative cases and those in whom there is chance of precipitation of
pulmonary hypertensive crisis secondary to discomfort and at times pain generated during
the procedure.
There is no report of malignant hyperthermia.
There is no evidence supporting the use of conscious sedation for any diagnostic or
therapeutic procedure in BWS patients.
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Necessary additional diagnostic procedures (preoperative)
BWS is usually manifested during infancy. Because the clinical features of this syndrome
are variable, it is generally accepted that diagnosis of BWS requires at least 3 clinical
findings including at least 2 major findings. Diagnostic testing (cytogenetic analysis) is most
useful for confirming the diagnosis of BWS and for defining recurrence risks rather than
phenotype/genotype correlation and perioperative anaesthesia management. Proper
documentation of hypoglycemia is essential. An acute insulin response testing should be
performed to differentiate BWS from known form of congenital hyperinsulinism. Check for
electrolyte, blood urea and creatinine are essential. All the patients should be screened for
hypercalciuria. The importance of hypercalciuria is related to perioperative renal dysfunction.
If there is a history or physical finding indicative of congenital heart disease, a
comprehensive cardiologic examination is indicated. However without such signs there is no
indication for nonstandard cardiac evaluation.
A preoperative chest radiograph is required not only to diagnose some evidence of cardiac
anomaly but also to exclude thoracic neuroblastoma. Polycythemia and hypothyroidism
though less common should be ruled out before surgery due to their adverse effect on
perioperative events in terms of bleeding and delayed weaning from mechanical ventilation.
Comprehensive cardiac evaluation including ECG, echocardiography and CT angiography is
only necessary when cardiac anomaly is suspected during clinical examination. Evaluation
by a cardiologist is essential when a major cardiac problem exists.
Abdominal ultrasound is required to access for organomegaly, nephrocalcinosis, medullary
sponge kidney and other structural abnormality. A preoperative CT or MRI examination of
abdomen is essential to rule out the presence of any intra abdominal tumor mass only in
cases where the ultrasonographic evidence for the same is present. Again, adequate
screening (if indicated at all) should be left to the expertise of the paediatrician/geneticist and
is not the task of preoperative screening.

Particular preparation for airway management
Because of the macroglossia mask ventilation without an oro or nasopharyngeal airway
device may be difficult. Since the tongue can be easily displaced, endotreacheal intubation or
laryngeal mask placement is in most cases possible with conventional techniques. However,
one should be prepared for a difficult airway in all patients with BWS. A detailed oral
examination to be performed to rule out cleft palate or closed cleft palate as nasotracheal
intubation can threaten the abnormal palatal anatomy.
Patients with macroglossia at times require either awake tracheal intubation or awake vocal
cord inspection. This can be facilitated by using topical anaesthesia. If glottis can be viewed
than either an intravenous induction or inhalational induction may be undertaken. In case of
pre-existing airway obstruction, inhalational induction may be undertaken. A nasopharyngeal
airway formed from an endotracheal tube is useful in relieving obstruction as the anaesthesia
depth deepens. A breathing circuit may than attached to the endotracheal tube being used
as a nasopharyngeal airway for delivery of anaesthetic gases and oxygen during intubation
attempts. Another maneuver that can improve ventilation is forward and downward traction
on the tongue.
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In case of a planned glossectomy, nasotracheal intubation is advantageous for the surgeon
and can in most cases be performed conventionally with the aid of Magill forceps. Cuffed
endotracheal tube is preferred because the size of trachea is not easy to predict in BWS
patients (larger size trachea in BWS), further to avoid risks incurred during changing of
tracheal tube (in situation of difficult endotracheal intubation) and finally to avoid blood
aspiration during oropharyngeal surgery.
A nasopharyngeal airway is useful in relieving the postoperative airway obstruction in
conditions where edema of the tongue occurred after manipulation.
Glidescope is another good option to manage the difficult airway in these groups of cases.

Particular preparation for transfusion or administration of blood products
There may be a higher requirement of blood and blood products if patient to undergo a
corrective cardiac surgery. Neonatal BWS patients may have polycythemia. There may some
derangement of platelet function and coagulation abnormalities when congenital cyanotic
heart disease co-exists. Adequate amount of blood and blood products to be kept ready
when cardiac surgery under cardiopulmonary bypass is planned. Only two reports showed a
higher perioperative blood and blood product requirement.

Particular preparation for anticoagulation
There is no evidence to support the need for particular anticoagulation. These patients can
tolerate systemic anticoagulation by heparin while undergoing cardiopulmonary bypass.

Particular precautions for positioning, transport or mobilisation
Not reported.

Probable interaction between anaesthetic agents and patient’s long-term medication
Not reported.
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Anaesthesiologic procedure
There is no contraindication for any of the anaesthetic agents.
Nitrous oxide is to be avoided if a cardiac surgical correction is required. Inhalational
induction is better suited for the cases in those anticipated difficulty in airway management is
present.
Opiates should be used cautiously to avoid postoperative airway obstruction and apnea.
All the neuromuscular blocking agents can be safely used unless there is a general
contraindication (renal of hepatic insufficiency). Reversal of neuromuscular blockade is safe
with neostigmine. There is no report about the use of sugammadex.
Prophylactic postoperative ventilation may be necessary in post cardiac surgical patients and
few patients with glossectomy.

Particular or additional monitoring
Invasive arterial blood pressure and central venous pressure monitoring is essential in all
major surgeries where massive fluid shift occurs (cardiac surgery).
No report exists showing the essentiality of cardiac output monitoring.
Placement of a pulmonary artery catheter is needed if monitoring is required to adjust the
dose of pulmonary vasodilator (e.g. nitric oxide).
Routine monitoring of neuromuscular function is not required.
Measurement of depth of anaesthesia by BIS is not obligatory.
Monitoring of blood gas, blood sugar and electrolytes at a regular interval is a must to
prevent major emergencies.
Though installment of external defibrillation pads is not in reports, availability of the same as
well as an internal defibrillation pad to be confirmed in BWS patients with coexisting cardiac
problem or if open heart surgery is required.

Possible complications
Patients with BWS can be at risk for preoperative hypoglycemia especially in the neonatal
period and shortly there after with concurrent major electrolyte disturbances. Regular
checking of blood glucose, electrolyte and intravenous infusion of dextrose in fasting period
can overcome this problem in the neonatal period and in patients with persistent
hypoglycemia. As the application of glucose varies from country to country and hospital to
hospital, it should be left to local practice how to give sugar.
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An acute episode of hypoglycemia during intra or postoperative period needs bolus
administration of dextrose followed by infusion. The episode of hypoglycemia is dramatic,
difficult to correct and more problematic when the patient has to undergo cardiopulmonary
bypass. After the initial bolus treatment of 10% dextrose followed by infusion of 5% dextrose
along with lactated Ringer’s solution throughout the perioperative period is adequate enough
to keep the blood sugar and serum electrolytes within normal limits by overcoming metabolic
stress response and electrolyte shift during perioperative period.
Premedication is usually avoided if a suspicion of respiratory insufficiency exists.
Presence of a large tongue and distorted airway might cause damage at the circoid ring in
the presence of a cuffed endotracheal tube. As cricoids ring is a complete ring of cartilage,
even a small amount of edema will result in significant narrowing, a very large increases in
resistance to air flow, laryngospasm and subsequent hypoxemia. Cuffed endotracheal tube
can cause compression of the mucosa between the tube and the circular cricoids cartilage
leading to necrosis, ulceration. This compression pressure increases further in the presence
of a large tongue that usually fallen back towards the vocal cord once the patient is
anaesthetized. To avoid this complication, we anaesthesiologists should follow the well
known formula that is the correct size tube should pass through larynx without resistance and
should have a slight leak at an inflation pressure of 20-25 cm of water.
Post operative tracheomalacia and failure to extubate can happen in some cases, and the
main reason is damage to the cricoids ring which is caused by the pressure necrosis
secondary to the presence of a tight fitting/cuffed endotracheal tube and a large tongue or
prolonged mechanical ventilation. Use of a correct size endotracheal tube, avoidance of
excessive cuff pressure and plan for an early extubation are the different modalities that can
be followed to avoid this complication.
Overdose of sedatives and/or opiates during induction may cause the tongue to fall back into
the pharynx especially during postoperative period leading to severe airway obstruction,
hypoxemia and sudden precipitation of pulmonary artery hypertensive crisis in cases with
congenital heart disease with co-existing pulmonary artery hypertension.
Awake intubation may increase in intracranial pressure which may contribute to additional
neurological injury in patients undergoing cardiopulmonary bypass.
BWS patients are more prone for metabolic stress response and electrolyte shift during
periperative period. This may contribute to high rise of pulmonary artery pressure and
pulmonary artery hypertensive crisis.

Postoperative care
The postoperative care defends upon the age of the child, type of surgery performed,
underlying cardiac problem, and presence of hyaline membrane disease. Patients who
underwent a partial glossectomy, the tongue may swell postoperatively possibly obstructing
the upper airway. However, a large case series showed that anterior wedge tongue reduction
does not need postoperative tracheal intubation.
Careful management of glucose and electrolyte homeostasis is mandatory in selected cases.
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Avoid hypoxia, hypercarbia, acidosis and pain as these may lead to ventricular fibrillation and
reactionary artery hypertensive crisis.

Information about emergency-like situations / Differential diagnostics
caused by the illness to give a tool to distinguish between a side effect of the anaesthetic
procedure and a manifestation of the disease
Intractable hypoglycemia during perioperative period and upper airway obstruction due to
macroglossia are the real emergencies. Abdominal viseromegaly can aggravate the
respiratory insufficiency. Post glossopexy airway obstruction leading to respiratory arrest
may happen and this can be prevented by insertion of a safe nasopharyngeal airway.
Fluid and electrolyte disturbance leading to acute cardiovascular emergency can happen.

Ambulatory anaesthesia
Probably have no role in managing BWS patients when a surgical correction of the upper
airway is planned. Without a history of upper airway obstruction or persistent hypoglycemia
minor operations outside the airways might be done as day care cases.

Obstetrical anaesthesia
New born and premature with severe BWS are at risk of early death due to complications
arising from hyporglycemia, prematurity cardiomyopathy and macroglossia. Prognosis is
generally good in patients who survive childhood. The anaesthesia management may be
similar to any other pregnant patient when corrective surgery has already been done for the
existing airway problem. Special emphasis has to be given for management of glucose and
electrolytes in patients with persistent hypoglycemia. However, no information exists
regarding this context.
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