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Use of post-exercise laryngoscopy to evaluate exercise induced dyspnea
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We present the case of a child with asthma who continued to have marked exercise induced dyspnea despite appropriate treatment, and in the face of adequate control of all other asthma symptoms. Spirometry showed a marked truncation of inspiratory flow, and laryngoscopy performed immediately after exercise showed laryngomalacia with dynamic, partial inspiratory obstruction. Exercise induced laryngomalacia (EIL) is a rare cause of exercise induced dyspnea which is diagnosed by post exercise flexible laryngoscopy and may require supraglottoplasty.

Case Report

A 9 year old boy was referred with troublesome exercise induced dyspnea and noisy breathing. He had doctor diagnosed asthma and was taking combination high dose inhaled corticosteroids and long acting bronchodilators with additional pre-exercise albuterol. Despite adequate resolution of resting symptoms, and a modest improvement in exercise symptoms, he continued to have noisy breathing and dyspnea with exercise, which resulted in premature cessation of activity. Prior to treatment with asthma medications, recovery time after exercise induced dyspnea was up to 10 minutes. This reduced to less than five minutes on treatment. As an infant he had always had 'noisy breathing' but this had largely resolved as he grew older. He had normal phonation.
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provocation test was subsequently performed with flexible nasolaryngoscopy performed immediately post-exercise. Laryngoscopy was normal initially but after vigorous exercise showed marked laryngomalacia with prolapse of the corniculate cartilages inferomedially on inspiration, causing partial obstruction. These changes reverted to normal during tidal breathing. In addition to these findings, it was also demonstrated that this child had exercise induced bronchoconstriction with a drop in FEV1 of >15% on exertion, in keeping with his history of reactive airways disease (Figure 1C). The child subsequently underwent staged supraglottoplasty over a period of 18 months, resulting in incremental improvements in exercise tolerance and stridor during exertion. Follow up spirometry, shown in Figure 1D, reflects this clinical improvement demonstrating improved (but still not normal) inspiratory flows.

Discussion

Laryngomalacia occurs when flaccid supraglottic tissue prolapses inferomedially during the increase in negative airway pressure that is observed during inspiration. It is a common cause of stridor in infants, where it is normally a benign self limiting condition usually peaking by around six months of age and ceasing in most children by the age of two. However, some children with more severe symptoms continue to have stridor into childhood and may need operative intervention in the form of a supraglottoplasty.

Further, some older children who had laryngomalacia in infancy, despite resolution of symptoms, continue to have detectable extrathoracic obstruction to inspiration on spirometry (11,12). Asthma, as manifested by recurrent episodes of reversible airway obstruction, is the commonest chronic medical condition in children. Common triggers for bronchoconstriction include inhaled allergens such as dust mite, pollens and molds, environmental factors such as cigarette smoke, and exercise. The diagnosis of asthma is a clinical one, and is usually clear when a concise history is taken. A good response to asthma medication supports this. In some circumstances, however the diagnosis can be difficult, and response to treatment disappointing. In these cases, investigations may help to confirm the diagnosis. The measurement of total and allergen specific serum IgE or skin prick testing can detect atopy and allergic sensitization in an individual. Spirometry before and after bronchodilator may also be helpful, and in some situations bronchial challenge with histamine or methacholine followed by the administration of albuterol may also be necessary (1). Exhaled nitric oxide (FeNO), a marker of airway inflammation, is elevated in steroid naïve asthmatics and may also be of some use (2).

In the case of asthma like symptoms only during exercise where a clear diagnosis cannot be made, and the response to treatment is disappointing, exercise bronchial provocation with spirometry before and after can often be very informative. A decrease in FEV1 of >15% after exercise confirms this diagnosis (3). If correctly diagnosed, EIA usually responds to treatment with asthma medications. Failure to respond adequately to asthma EIL is a rare cause of exercise-induced dyspnea. There are six case reports in the literature (5)(6)(7)(8)(9)(10) in patients ranging in age from 10-32yrs. Only one child had either stridor or documented laryngomalacia in infancy (this infant had laryngomalacia and subglottic stenosis requiring a tracheostomy) (10). All of these patients had been unsuccessfully treated medically for exercise induced asthma (EIA) for between 1 and 10 years. Two patients had laser supraglottoplasty with improvement of symptoms (7,8) and a further patient underwent staged supraglottoplasty with resolution of exercise symptoms (10).

Our patient presented a diagnostic difficutly in that he had demonstrable exercise-induced bronchoconstriction. Although, when the complaint of 'breathlessness' on exertion was further elucidated, it involved mainly noisy breathing on inspiration and not the diffuse expiratory wheeze one would expect in purely exercise induced bronchoconstriction. The 
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  loop (Fig 1B). Bronchoscopy under anesthesia, performed in another center, had shown normal upper and lower airways. An exercise bronchial

  diagnosis is made should always prompt one to carefully re-examine the history. The key feature in this case was the history of stridor during exercise. The history of stridor during exercise should always prompt one to consider vocal cord dysfunction (VCD) and exercise induced laryngomalacia. VCD is a benign condition that usually responds well to simple exercises (4). Exercise induced laryngomalacia on the other hand is unlikely to respond significantly to either asthma treatment or breathing exercises, given the anatomic basis for the symptoms. Endoscopy during or shortly after exercise should reliably differentiate VCD from EIL (4).

  of noisy breathing in infancy most likely represents laryngomalacia that subsequently resolved to a degree that, at rest, it caused no symptoms. However the increased work of breathing associated with exercise and the additional burden of exercise induced bronchoconstriction was likely sufficient to result in significant inspiratory effort, with very negative inspiratory pressures causing dynamic upper airway obstruction. Endoscopy under general anaesthesia with tidal respiration is insufficient to demonstrate the dynamic upper airway obstruction that occurs with the marked negative intraluminal pressures seen during exercise. Dynamic obstruction on inspiration during forced maneuvers or exercise increases the likelihood of this diagnosis, however laryngoscopy during or after exercise, while difficult to perform, is the gold standard diagnostic test. Staged laryngoplasty can be very helpful in patients where the degree of exercise symptoms is intolerable.
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  Spirometry: A Tidal breathing loop showing normal flow volume characteristics. B Resting forced spirometry showing truncation of the inspiratory loop. C Pre-and post-exercise trace showing more marked obstruction on exhalation (arrow) reflective of exercise-induced bronchoconstriction. D Postsupraglottoplasty spirometry showing improvement in inspiratory flow limitation. 458x191mm (72 x 72 DPI)
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