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Paediatric Anterior Mediastinal
Mass: A Night Mare for the
Anaesthesiologist & the Need
for a Systematic Evidence Based
Approach towards Management
of Anterior Mediastinal Mass in
Paediatric Population

Sandeep Kumar Kar*

Mediastinal masses have always posed as a nightmare even for
the skilful anaesthesiologists. The compression effects, the proximity
to major vascular and airway structures, the complex surgical
approaches has altogether made both the diagnostic and therapeutic
procedures a high risk event. The scenario is more troublesome if the
patient is an infant or child.

The practice of paediatric thoracic anaesthesia is challenging and
paediatric anterior Mediastinal masses have always emerged as night
mare for the anaesthesiologists. The ability to envision emerging
complications arising out of the anaesthesia procedure or induction
and thereby formulation of counteractive resuscitative measures
forms the corner stone of safe anaesthesia practice.

Pediatric patients are unique in the sense that they have small thoracic
cavity thereby increasing the incidence of cardiovascular and airway
catastrophic conditions in the presence of Mediastinal mass in the anterior
mediastinum, due to kinking of the great vessels and compressive effects
of the mass on the airway. These patients have low functional residual
capacity and total lung volume; both of them get drastically reduced in
the presence of anterior mediastinal mass. Pediatric patients have heart
rate dependent cardiac output and are more susceptible to hypoxic
cardiac arrest. A large epiglottis serves as a hindrance to qualitative
laryngoscopic view. All these in a cumulative fashion add to the difficulty
in anaesthesia induction in paediatric patients, especially in the presence
of large anterior mediastinal mass. Therefore time to secure the airway
and establish adequate oxygenation becomes a challenging task on the
part of the anaesthesiologist.

Preoperative Anaesthesia check-up visit performed by the
anaesthesiologist provides valuable information regarding the
anaesthesia management plan in paediatric patients with anterior
mediastinal masses. In this pre-operative anaesthesia visit, the
anaesthesiologist not only clinically assess the patient, but the child’s
mother gives the anaesthesiologists definitive clues about the preferred
decubitus adopted by the child to maximise airflow in such air flow
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limiting conditions. These clues are vital in resuscitative and rescue
measures adopted by the anaesthesiologist in case of inadvertent
airway related problems arising due to compressive effects of the
anterior mediastinal mass on trachea and great vessels.

Two new terms coined by the author need adequate explanation
as they form the basic principle of airway management and play a
pivotal role in airway rescue in case of airway and hemodynamic
problems encountered in anaesthesia induction of paediatric patients
with anterior mediastinal mass. The first term being “Position of
maximum airway patency” and the second term being “Position of
airway rescue”. Valuable information about the position of maximum
airway patency is conveyed from the choice of decubitus adopted by
the child, this being a nature taught process so as to maximise air entry
into the respiratory system, in order to ensure adequate oxygenation.
If the child is too small to move to such a position by himself, the
mother knows best at which position, the obstructive respiratory
symptoms of the child is best relieved and thereby work of breathing is
minimised. The information regarding decubitus of choice is recorded
and noted by the anaesthesiologist and when the child is put to this
position by the anaesthesiologist, for the rescue of the airway, in case
of any inadvertent airway or great vessel compression symptoms arise
during the process of anaesthesia induction or after induction in the
immediate intra-operative period. This position is termed as Position
of airway rescue. So the terms basically imply the decubitus of choice
but depending upon the situation, when the anaesthesiologist put the
patient in the position of maximum airway patency as a resuscitative
measure, it is termed as position of airway rescue. However in case
of intra-operative or preoperative great vessel compression by the
anterior mediastinal mass the patient is put in lateral position or
lifting force is applied by the surgeon on the mediastinal mass with
the help of suitable retractors to minimise the compressive effects.

Flow volume loop offer some information about the behaviour
of mediastinal mass with positional change and a rough estimate
of air way compressive effects, which in adults classically shows
a mid-expiratory plateau in moving the patient from upright to
supine position. However paediatric patients are poor candidates
for flow volume loop assessment of gravitational dependency and
compressibility effects of mediastinal mass on the airway and the
great vessels.

Risk stratification [1] and formulation of a definitive management
protocol can minimise cardiovascular and airway related catastrophes
as shown in Figure 1. The difficult airway algorithm of American
society of anaesthesiologists is not of much help in airway management
of paediatric patients with anterior mediastinal masses as the airway
obstruction occurs more distally and the very basic design of the
difficult airway algorithm is based on the concept of difficulty of
visualization of the larynx. The primary option of air way rescue
and maintaining adequate oxygenation is effected by airway stenting
which is a cumbersome process in the paediatric age group. There
has been a long controversy regarding the role of cardiopulmonary
bypass in management of mediastinal mass. Recent studies have
clearly indicated that ‘standby’ cardiopulmonary bypass is not a good
option for paediatric patients with anterior mediastinal mass. In case
of emergency even in presence of a primed bypass circuit, experienced
technician and staffs, it will require at least 5-10 min before adequate
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Management proper:
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RISK STRATIFICATION
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Symptoms

Safe: Unsafe: Uncertain:

Asymptomatic adult (I) Severely symptomatic (I) Mild/moderate symptomatic child
with  CT ml‘mmal adult or child; with CT tracheal/bronchial
tr?cheal/ bronchial (II) Children with CT diameter>50% of normal;
diameter>50% of tracheal/bronchial

normal diameter<50% of (II) Mild/moderate symptomatic adult

normal, regardless of

with CT tracheal/bronchial
diameter<50% of normal,

(III) Adult or child unable to give
history

A

Awake fiber optic intubation

Inhalational induction

Intravenous induction

Muscle relaxation when airway is secured

Establishment of femoro-femoral
preoperatively under local anesthesia
Awake fibreoptic intubation

bypass

Obstruction in trachea

Intubation beyond obstruction with reinforced tube

Obstruction in lower airway

Use long endotracheal tube in adults and
microlaryngeal tube in child

Figure 1: Risk stratification and formulation of a definitive management protocol can minimise cardiovascular and airway related catastrophes.

oxygenation can be ensured within which irreversible neurological
damage may ensue [2].

Patients with severe positional symptoms due to airway or
cardiovascular compression cannot be safely given induction
of general anaesthesia, even with maintenance of spontaneous
ventilation, unless an alternative technique to maintain oxygenation

or circulation (extracorporeal membrane oxygenation or
cardiopulmonary bypass) has been established.” Alternate mode of
oxygenation usually provided by a femoro-femoral bypass instituted
under local anaesthesia [3-6].

In case of cystic mediastinal masses preoperative image guided
aspiration is advisable to minimise compressive symptoms and in
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case of neoplastic mediastinal masses, empirical chemotherapy may
be instituted. Empirical chemotherapy doesn’t affect tissue biopsy and
histopathology findings, if biopsy sample is taken within seventy two
hours of chemotherapy. The process of acquiring pathological tissue for
biopsy is another anaesthetic challenge. If a patient with mediastinal mass
is posted for a diagnostic biopsy, the authors insist on regional anesthesia
technique. However, it may be assisted by cautious use of sedation, either
with inhalation anesthetics (preferably sevoflurane) [7] or intravenous
short acting agents (such as Dexmeditomedine infusion or titrated dose
of propofol-ketamine). The rationality behind this technique is biopsy
comes with all the deleterious effects of anaesthesia on the airways and
great vessels (compressive effects due to the anterior mediastinal mass);
and adding to the trouble the mediastinal mass remains in situ after the
biopsy procedure is over, making the postoperative period stormy and
risk prone.

Adequate imaging must be done to quantify the extent
of compressive effects and the effective airway available for
oxygenation and plan strategies as per the findings of the images
obtained. Therefore a systemic and algorithmic approach, proper
risk stratification quantified by adequate imaging and using
extracorporeal circulation for establishment of oxygenation
electively in selective cases and not as an rescue option or standby
can minimise anaesthesia and surgery related complications in
paediatric anterior mediastinal masses.
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