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22-YEAR-OLD MAN presents to the pul-
monary clinic with persistent dyspnea

with exertion, nasal congestion, and epistaxis.
About a year ago, the patient was evalu-

ated for the same symptoms at a community
hospital. At the time, computed tomography
(CT) of the chest revealed multiple pul-
monary nodules with cavitation. Serum was
positive for antineutrophil cytoplasmic anti-
bodies with a cytoplasmic staining pattern (c-
ANCA). Pulmonary function tests showed a
forced vital capacity of 4.1 L (70% of predict-
ed value) and a forced expiratory volume in 1
second (FEV1) of 2.62 L (54% of predicted).

He underwent sinus surgery with difficult
intubation. He was diagnosed with Wegener
granulomatosis based on histopathology and
was prescribed daily prednisone and cyclo-
phosphamide. The pulmonary nodules re-
solved but the shortness of breath persisted.

Physical examination. Now, the patient
has bilateral sinus tenderness, saddle-nose
deformity, and malodorous nasal crusting. His
lung fields are clear and his heart sounds are
normal. His breathing pattern is normal with
no use of accessory muscles or paradoxical
breathing.

CT of the chest shows new nonspecific
bilateral parenchymal nodules (2–3 mm), but
marked improvement compared with the pre-
vious CT.

Pulmonary function tests reveal normal
flows, volumes, and diffusion capacity. His
FEV1 has improved (3.4 L, 69% of predicted).
His flow-volume loop is seen in FIGURE 1.

■ DYSPNEA IN WEGENER
GRANULOMATOSIS

Q: What is the most likely cause of his per-
sistent shortness of breath?
❑ Pulmonary vascular disease complicating

Wegener granulomatosis
❑ Parenchymal lung disease due to Wegener 

granulomatosis
❑ Fixed upper airway obstruction
❑ Neuromuscular weakness

A: Pulmonary vascular disease complicat-
ing Wegener’s granulomatosis is extremely
rare1 and does not explain the shape of the
flow-volume loop or the bronchoscopic
findings.

The Clinical Picture
A young man with unexplained dyspnea
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FIGURE 1. Flow-volume loop in a patient with
persistent dyspnea.
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Parenchymal lung disease due to Wegener
granulomatosis is an unlikely cause of the dys-
pnea because of the patient’s significantly
improved CT scan and pulmonary function
findings following therapy.2

Neuromuscular weakness is not evident
from the patient’s clinical examination and
measures of respiratory muscle strength.

Fixed upper airway obstruction is correct.
Although the patient’s pulmonary function
tests are normal, the flow-volume loop (FIGURE

1) shows flattening of the inspiratory and
expiratory limbs, indicating that fixed upper
airway obstruction is likely.

■ DEFINING UPPER AIRWAY OBSTRUCTION

Upper airway obstruction can be categorized
into three types,3 each having characteristic
flow-volume loops (FIGURE 2).

Variable extrathoracic obstruction occurs
with tracheomalacia or vocal cord paralysis.
The pressure around the extrathoracic airway
is approximately atmospheric throughout the
respiratory cycle, so during inspiration the
transmural pressure favors narrowing of the
extrathoracic airway. The flow-volume loop
shows flattening of the inspiratory limb.

Variable intrathoracic obstruction occurs
with tracheomalacia of the intrathoracic air-
way or tumors. During restful breathing, the
pressure surrounding the intrathoracic large
airway approximates pleural pressure. During
forced expiration, the pleural pressure may
become positive relative to the airway pres-
sure, and the transmural pressure favors nar-
rowing of the intrathoracic airway. The flow-
volume loop shows flattening of the expirato-
ry limb.

Fixed upper airway obstruction occurs
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FIGURE 2. Flow-volume loops showing a normal pattern and various types of upper
airway obstruction. TLC = total lung capacity, RV = residual volume.
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with tracheal stenosis or goiter. Both limbs of
the flow-volume loop are flattened.

■ TRACHEAL STENOSIS

Our patient undergoes flexible bronchoscopy,
which demonstrates severe subglottic stenosis
(FIGURE 3). In this case, the cause is likely to be
either Wegener granulomatosis or the previ-
ous traumatic intubation.

Wegener granulomatosis causes oto-
laryngologic problems at some stage of the
disease in more than 90% of cases: subglot-
tic stenosis occurs in 10% to 20% due to cir-
cumferential scarring and narrowing of the
airway.4 It is frequently resistant to systemic
immunosuppressive therapy, and fibrosis
often develops despite aggressive treat-
ment.5 Tracheostomy is required in up to
60% of cases. Decannulation is not always
successful: restenosis often occurs due to
failure of the intervention failure or to con-
tinued disease activity.6 Intralesional
steroids can be safe and effective and may
reduce the need for systemic therapy when
used with tracheal dilation.4 Surgical resec-
tion by laser or reconstruction should only
be offered to patients who are in remission
and have required no immunosuppressive
therapy for at least 1 year.

Intubation trauma or excessive cuff pres-
sure during prolonged mechanical ventilation
can also cause tracheal stenosis.7 These com-
plications are rarely seen now with better intu-
bation techniques and routine monitoring of
cuff pressure.

Case revisited. The patient was treated
with a steroid injection of the subglottis, dila-
tion of the subglottic stenosis, and admin-
istration of mitomycin-C. His dyspnea sub-
stantially improved following the procedure.

FIGURE 3. Bronchoscopic image showing
the vocal cords (arrows A and C) and severe
subglottic stenosis (arrow B).

DYSPNEA ZAHR AND COLLEAGUES

A

B

C

 on May 28, 2025. For personal use only. All other uses require permission.www.ccjm.orgDownloaded from 

http://www.ccjm.org/

