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Abstract

Tracheomalacia is exaggeration of the physiologic expiratory reduction in the antero-posterior diameter of the trachea causing
tracheal obstruction, which results in respiratory embarrassment. This rarely documented problem occurs following surgery for
large and long-standing goitres, primary tracheal resections, oesophagectomy and postoperative airway infection. A high index
of suspicion is needed to diagnose the problem. Management varies depending on the severity. We discuss this problem while
presenting three of the patients whom we diagnosed and treated.

INTRODUCTION

Tracheomalacia is exacerbation of the normal physiologic
expiratory reduction of the antero-posterior and transverse
diameters of the trachea brought about by a variety of causes
resulting in airway distress ,,;,s. The commonest scenario for
acquired tracheomalacia a few decades ago used to be
surgery for massive goitresy, which are thankfully seen only
rarely in these days. Infections, trauma including surgery on
the upper aero-digestive tract and chronic airway diseases
are more frequent causes of this rarely documented problem.

CASE REPORT

Patient I. A 48-year-old lady with a 7cm papillary carcinoma
of the thyroid with multiple pulmonary metastases
underwent total thyroidectomy. She developed respiratory
distress on extubation. She was therefore re-intubated and
shifted to the postoperative intensive care unit. When a
second attempt at extubation was unsuccessful, a
bronchoscopy was carried out which revealed the classic
expiratory prolapse of the membranous trachea obliterating
the tracheal lumen. The bronchi were normal. The
endotracheal tube was retained and a tracheotomy carried
out. A long tracheal tube was introduced to stent the trachea.
Over the next 3 weeks, the malacic trachea gradually
stopped prolapsing and she was successfully decannulated.

Patient II. A 30-year-old lady underwent a laryngopharyngo-
oesophagectomy with bilateral neck dissection for
hypopharyngeal cancer. A permanent tracheotomy was
created. Tracheobronchoscopy for respiratory distress

postoperatively revealed malacia of the entire trachea and
both bronchi. She was ventilated through a long
tracheostomy tube in a CPAP — PEEP mode for 10 days,
following which she was gradually weaned off. Serial
bronchoscopy showed the prolapses of the membranous
trachea gradually reduce.

Patient III: A 76-year-old lady underwent a total
thyroidectomy with tracheal resection for a papillary
carcinoma infiltrating the trachea causing airway
obstruction. A bronchoscopic intubation was carried out and
purulent retained secretions were sucked out of the trachea
and bronchi before the surgery. She developed acute
respiratory distress repeatedly following each of the two
attempts at extubation. Bronchoscopy revealed
tracheomalacia. The endotracheal tube was retained and the
patient managed conservatively with antibiotics,
humidification and vigorous chest physiotherapy. On the 17"
postoperative day, she was successfully extubated.

DISCUSSION

The trachea and main bronchi undergo significant changes in
length and diameter during respiration facilitated by the
pliant elastic structure of the major airways. The length of
the trachea increases during respiration and extension of the
neck, while a reduction occurs during expiration, coughing
and flexion of the neck. During coughing and forced
expiration, the tracheal cartilages are compressed with a
reduction in the transverse diameter of the trachea and a
prolapse of the posterior membranous trachea into the
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lumen. Exaggeration of these changes results in near
obliteration of the tracheal lumen during expiration resulting
in inadequate outflow with carbon dioxide retention and
impaired clearance of tracheobronchial secretions
predisposing to or aggravating a pre-existing infection,,,,s.
Over a period, the supporting tracheal cartilage becomes
flaccid with loss of structural rigidity and the posterior
membranous wall widens. These factors cause the posterior
wall of the trachea to prolapse inside the lumen, especially
during times of increased airflow such as coughing, crying,
or feeding. The functional interference with ventilation
causes expiratory flow obstruction, carbon dioxide retention
and interferes with clearance of secretions predisposing to
infections.

Tracheomalacia in adults is often part of or a result of
another primary problem and is often not recognized or
documented. It may be acute as in the post-operative setting
or may be a chronic problem punctuated by acute
exacerbations. The problem is often focal and may result
from inflammation or cartilage degeneration caused by long-
standing goitres, indwelling tracheostomy and endobronchial
tubes, chest trauma, chronic tracheobronchitis, and other
inflammations such as relapsing polychondritis. It may also
be secondary to pulmonary resections, tracheal malignancy,
radiation therapy and pulmonary infections,g;.

Post operative tracheo/tracheo-bronchomalacia is
encountered in four specific situations: a) following surgery
for long-standing tracheal compression, especially long-
standing goitresg,; b) following surgery in a patient with
long-standing tracheal obstruction or chronic obstructive
airway disease; c¢) after surgery resulting in resection of the
trachea and/or the oesophagus; and d) consequent to
prolonged intubation,,.

Tracheomalacia most commonly affects the distal third of
the trachea. Functional impairment is proportional to the
length of the involved segment and the degree of stenosis.
Furthermore, kinking may occur at the transition between
healthy tracheal wall and the indurated segment, as well as
in the malacic segment. In diffuse tracheal disease, the
trachea usually distends and collapses unevenly during
inspiration and expiration, thus interfering with the tracheal
function.

The typical manifestation of post-operative tracheomalacia is
acute respiratory distress following extubation not explained
by any other cause. This invariably necessitates prompt re-

intubation or a tracheostomy, following which the distress is

promptly relieved. Anticipation of possible tracheomalacia
helps in instituting preventive or prompt remedial measures.

Though a number of investigations have been mentioned in
the literature, in a post-operative patient a high clinical
suspicion and bronchoscopy form the bedrock for effective
diagnosis and treatment. The airway is directly visualized
during spontaneous respiration using a flexible
bronchoscopy. The findings consist of the triad of loss of
normal semicircular shape of tracheal lumen, forward
ballooning of the posterior membranous wall and antero-
posterior narrowing of the tracheal lumen,,.

We recommend treating postoperative tracheomalacia
expectantly. Mild variants, which may not be recognized
post-operatively, may be managed with respiratory
exercises. Mask ventilation using a CPAP mode may also be
a useful adjunct. The majority will respond to conservative
management, consisting of humidified air, chest physical
therapy, slow and careful feedings to prevent aspiration, and
control of infection and secretions with antibiotics.

Patients who are unable to maintain oxygen saturation with
these measures may be managed with intubation for longer
periods. Patients one and three in our case reports above had
an endotracheal tube acting as a stent preventing expiratory
collapse. In the case of patient two, the positive expiratory
pressure ventilation averted the collapse and acted as a stent.

When extubation after about three weeks becomes a
problem, a tracheostomy with a sufficiently long stem may
be useful. The inflammatory response that sets in due to the
indwelling tracheostomy or endotracheal tube leads to a
stiffening of the tracheal wall thereby preventing the
expiratory collapse. This is paradoxical since a long-standing
tracheostomy tube can result in tracheomalacia because of
pressure-related degeneration of the tracheal cartilages.

When tracheomalacia persists beyond four to six weeks, or
there is tracheobronchomalacia, self-expandable metallic
stents are a reliable option. These have rendered surgical
tracheopexy obsolete.

CORRESPONDENCE TO

Dr. Satheesan B., Dept of Surgical Oncology, Cancer
Institute (W.I.A), Sardar Patel Road, Adyar, Chennai - 600
036 Phone numbers: 044-24453150, 04422350131,
9840514427 E-mail: gabas9 @rediffmail.com

References
1. Michael A. Maddus, Griffith Pearson. Tracheomalacia. In:

20f4



Post-operative tracheomalacia after surgery on the thyroid and the aero-digestive tract

Joel D. Cooper, Jean Deslauriess, Robert Ginsberg, eds.
Thoracic Surgery, 2nd Edition; Churchill Livingstone;
pp-320-325

2. Wright CD. Tracheomalacia. Chest Surg Clin of North
Am 2003;13:349-57

3. Milhaltan F, Ulmeanu R, Ciprut T, Hali E.
Tracheomalacia and hereditary tracheopathia
osteochondroplastica - a case report. Pneumonologia
2001;50:250-257

4. Green WER, Shepperd HWH, Stevenson HM, Wilsomn
W. Tracheal collapse after thyroidectomy. Br J Surg
1979;66:554-557

5. Johnston MR, Loeber N, Hillyer P, Stephensen LW,
Edmunds LH: External stent for repair of secondary
tracheomalacia. Ann Thoracic Surg 1980;30:291-296

6. Shaha AR, Burnett C, Alfonso A, Jaffe BM. Goiters and

airway problems. Am J Surg 1989;158:378-381

7. Shaha AR, Burnett C, DiMaio T, Jaffe BM. An
experimental model for the surgical correction of
tracheomalacia. Am J Surg 1991;162:417-420

8. Abdel Rahiman AA, Ahmed ME, Hassan MA.
Respiratory complications after thyroidectomy and need for
tracheostomy in patients with large goiter. Br J Surg
1999:86:88-90

9. Aquino SL, Sheppard JD, Grinns LC, et al: Acquired
tracheomalacia: detection by expiratory CT scan. J Comp
Assist Tomogr 2001;25:394-399

10. Davies S, Jones M, Kisling J. Effect of continuous
positive airway pressure on forced expiratory flows in
infants with tracheomalacia. Am J Resp Crit Care Med
1998;158:148-15

3of4



Post-operative tracheomalacia after surgery on the thyroid and the aero-digestive tract

Author Information

Satheesan Balasubramanian, M.Ch.
Associate Professor, Dept. of Surgical Oncology, Cancer Institute (W.I.A.)

Ravi Kannan, R.M.Ch.
Consultant, Dept. of Surgical Oncology, Cachar Cancer Centre

Kalpana Balakrishnan, D.A., D.N.B.
Anaesthesiologist, Cancer Institute (W.L.A.)

40f4



