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INTRODUCTION

Patients with large anterior mediastinal masses are at great risk for
respiratory obstruction with the induction of general anesthesia.
Many clinicians agree that tissue biopsies should be performed
under local anesthesia with minimal sedation.  We present a case
report of an adolescent male with a large anterior mediastinal mass
who sustained an iatrogenic pneumothorax and subsequent inabil-
ity to ventilate during a diagnostic Chamberlain procedure under
local anesthesia. 

OBJECTIVE

To investigate the topics of preoperative evaluation and intraoper-
ative management of anterior mediastinal masses in the pediatric
population, and discuss the anesthetic management options in
these patients including predictors of airway obstruction.

PRESENTATION
The patient was a 13 year old, Native American male who had a
history of excellent
health. He presented to a
pediatrician with cough,
fever, headaches, sternal
discomfort, shortness of
breath and severe orthop-
nea. A prominent supra-
clavicular fullness was
noted on exam.
Radiographic studies
demonstrated a very large
anterior mediastinal mass.
(Fig. 1,2). It was deter-
mined that a tissue biopsy
would be required
for diagnosis.
Preliminary treat-
ment with radiation
and/or steroids
would interfere with
diagnostic tech-
niques. The deci-
sion was made to
proceed with a
Chamberlain proce-
dure (Anterior
mediastinotomy).

DIAGNOSIS

RESPIRATORY OBSTRUCTION 
WELL RECOGNIZED COMPLICATIONS OF ANTERIOR
MEDASTINAL MASSES ON INDUCTION OF GENERAL ANESTHESIA

PATHOPHYSIOLOGY
• Decreased FRC
• Decreased compliance
• Cephalad shift in diaphragm at end expiration
• Compressed tracheal areas may be worsened with positive pres-

sure ventilation
• Relaxation of bronchial smooth muscle leads to greater com-

pressibility
• Positive pressure flow through a narrow area results in a turbu-

lent flow

PREDICTORS
Respiratory symptoms 
Respiratory symptoms do not correlate well with tracheal compres-
sion, and they do NOT identify those children with the greatest
risk of respiratory collapse on induction of general anesthesia.
However, orthopnea does correlate with a decrease of 50% in tra-
cheal cross sectional area.

Radiographic evaluation
A chest CT is useful in defining the cross-sectional area of the tra-
chea. Azizkhan et al., performed a retrospective analysis of 50 chil-
dren, of which 13 children had cross-sectional areas less than 66%
of predicted by age. 8 of 13 had general anesthesia, and 5 of the 8
patients had total airway obstruction on induction. All of these
patients had cross-sectional areas less than 50% of predicted 
by age.

Pulmonary function evaluation:
Shamberger et al prospectively selected children with tracheal
areas greater than 50% of predicted and peak expiratory flow rates
greater than 50% of predicted (n=34) to proceed with induction
of general anesthesia. They concluded that these were safe preop-
erative criteria for general anesthesia. There were no complica-
tions in this group.

TECHNIQUES FOR GENERAL ANESTHESIA
• Team approach to general anesthesia for pediatric patients

with anterior mediastinal masses (Goh et al.)
• ENT surgeon (FOB, rigid bronchoscope)
• Cardiothoracic surgeon
• Cardiopulmonary bypass personnel
• Second anesthesiologist

• ALL PATIENTS with greater than 50% reduction in trachea
cross-sectional area should have their femoral vessels cannulated
prior to induction of anesthesia and prep those patients with
<50% reduction. 

• Large bore IV’s should be started in lower extremities, because
of likely SVC syndrome

• Arterial line
• Awake fiber optic bronchoscopy in sitting position, cautious

with induction (No paralytics), advance tube into larger
bronchus if necessary

• If unable to ventilate attempt rigid bronchoscopy and if unsuc-
cessful initiate cardiopulmonary bypass

CONCLUSIONS
• Pediatric anterior medastinal masses are often rapidly progres-

sive and life-threatening.
• Tissue diagnosis is crucial, and radiation or steroid therapy may

destroy the opportunity for diagnosis.
• The Chamberlain procedure is safe and provides adequate tissue

for diagnosis.
• MAC with local anesthetic is the preferred anesthetic in chil-

dren with severe compromise.
• If general anesthesia is necessary then follow the recommenda-

tions of Goh et al.
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CASE REPORT MANAGEMENT OF CHILDREN WITH ANTERIOR MEDASTINAL MASSES

OPERATIVE COURSE 

HOSPITAL COURSE

Figure 2: Tracheal compression (2mm diameter)

• POOR ABILITY TO VENTILATE
• HYPERCARBIA
• ADEQUATE OXYGENATION

• TONIC-CLONIC SEIZURE
• RESOLVED WITH PENTOTHAL (50 MG IV

BOLUS) 

• LMA AND ENDOTRACHEAL
INTUBATION WERE UNSUCCESSFUL

• GOOD OXYGENATION
• POOR VENTILATION WITH

PCO2 >99

• TRACHEOSTOMY PERFORMED IN A
SITTING POSITION

• INABILITY TO ADVANCE ETT >3-4 CM
• VENTILATION IMPROVED WITH

DECREASING PCO2

• RECURRENT
INABILITY TO
VENTILATE

•HYPOTENSION

• FIBEROPTIC BRONCHOSCOPY
WITH RIGHT MAINSTEM
INTUBATION

• IMPROVED VENTI-
LATION WITH NOR-
MALIZING PCO2

• MAC WITH
LOCAL ANESTHETIC
INFILTRATION

• SITTING POSITION

• DISRUPTION OF
PARIETAL PLEURA
RESULTED IN A SUD-
DEN PNEUMOTHORAX

• 100% OXYGEN
• ASSISTED VENTILATION
• CHEST TUBE TO

SUCTION

ACUTE RENAL FAILURE SVC SYNDROME

TRACHEAL EROSIONS ➪ PNEUMOPERICARDIUM ➪ CARDIOVASCULAR ARREST
➪ HYPOXIC BRAIN INJURY ➪ LIFE SUPPORT WITHDRAWN ON DAY 43

DIAGNOSIS: NON-HODGKINS T-CELL LYMPHOMA

MINIMAL
TUMOR

RESPONSE

EXTRATHORACIC TISSUE BIOPSY

PREFERRED TISSUE
SOURCE FOR BIOPSY

1 CM3 OF TISSUE IS NEEDED FOR HISTOLOGY, CYTOGENETICS,
IMMUNOPHENOTYPING AND OTHER MOLECULAR TECHNIQUES

PERCUTANEOUS NEEDLE BIOPSY

LEAST PREFERABLE SOURCE FOR
BIOPSY • LOW SENSITIVITY

CHAMBERLAIN PROCEDURE

PERFORMED IF EXTRATHORACIC SITES ARE NOT FOUND
• HIGH SENSITIVITY AND SPECIFICITY • LOW MORBIDITY

(MAY CONSIDER PRELIMINARY XRT WITH SHIELDING OF BIOPSY SITE)

XRT AND CHEMOTHERAPY

COMPLICATIONS

SEPSIS

AIRWAY OBSTRUCTION DURING A DIAGNOSTIC CHAMBERLAIN PROCEDURE
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Figure 1: Mediastinal mass 
(13cm x 14cm x 13cm)




