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Spirometry is an easy method to measure lung function and to show 
pathophysiology. It assists not only to determine the severity of bronchial 
obstruction in asthma but also to differentiate the characteristics of the 
intrathoracic diseases narrowing the central airways. Different types of benign 
and malignant tumors of the trachea may cause emergence of symptoms of 
airway obstruction. Herein a patient who had been initially diagnosed with 
asthma but later on shown to have intratracheal myofibroblastic tumor is 
presented. The importance of flow-volume curve in both initial diagnosis of 
the mass and in the detection of recurrence is discussed. 

Key words: airway obstruction, asthma, flow-volume curve, inflammatory myofibroblastic 
tumor, intratracheal tumor.

Spirometry is a noninvasive and practical 
method to measure lung function, which leads 
to examine both inhalation and exhalation 
curves of the patient with symptoms of cough 
or shortness of breath. It assists not only to 
determine the severity of bronchial obstruction 
but also to differentiate the characteristics of 
the intrathoracic diseases narrowing the central 
airways.1,2 Spirometry is widely used in the 
diagnosis of asthma showing lower airway 
obstruction in that case. In lower airway 
obstruction the drop of flow is maximum 
at the beginning of expiration resulting in a 
concavity on flow-volume curve3. Spirometry 
is also used in detection and differentiation of 
upper and central airway obstruction.4

Primary tracheal tumors constitute rare 
group of disorders with a relative incidence 
to lung tumors as 1:180.5 Different types 
of benign and malignant tumors of the 
trachea may cause emergence of symptoms 
of airway obstruction. The examples of these 
asthma mimickers reported previously are 
schwannoma, neurilemmoma, mucoepidermoid 

carcinoma, hamartoma.6 Besides these tumors, 
inflammatory myofibroblastic tumor (IMT) 
may also originate from trachea and has an 
intermediate degree of malignant potential 
with unknown etiology7 and a rarer incidence 
ranging from 0.04 to 0.7% of all lung masses.8 

Here a patient who was referred with an 
initial diagnosis of asthma with a compression 
in both inspiratory and expiratory loops on 
flow-volume curve and diagnosed later with an 
IMT is reported and the importance of flow-
volume curve in the follow-up of the patient 
is pointed out.

Case Report 

A ten-year-old girl was admitted to Hacettepe 
University Division of Pediatric Allergy with the 
predominant complaints of chest tightness and 
wheezing, which were aggravating especially 
at nighttime and had been going on for one 
month. During this time she had had several 
admissions because of cough and dyspnea 
and had been hospitalized with a diagnosis 
of asthma. Since she was unresponsive to the 
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treatment of oral corticosteroid, salbutamol 
and montelukast she was referred to our 
hospital. On physical examination she had 
tachypnea, stridor and suprasternal retraction 
and particularly the expiration phase of 
respiration was not heard on auscultation. 
Shortness of breath was aggravating suddenly 
and treatment with nebulized salbutamol, 
ipratroprium bromide and oral prednisolone 
were partially successful. Pulmonary X-ray 
was normal and the spirometric measurements 
were FVC 77%, FEV1 59%, FEV1/FVC 68%, 
PEF 38% of the predicted values. The flow-
volume loop demonstrated a plateau in both 
expiratory and inspiratory phase suggesting a 
fixed intrathoracic obstruction (Fig. 1A) rather 
than bronchoconstriction seen in asthma. 
The laryngotracheal endoscopic examination 
showed a polipoid tumor, three cm in diameter, 
originating from posterior wall of the distal 
one third of trachea, which obstructed nearly 
the entire lumen (Fig. 1B.). The mass was 
completely excised with clear surgical margins 
and there were no other pathologic findings 
in the bronchi. The pathologic examination 
of the mass determined IMT. The symptoms 
disappeared completely and the flow-volume 
curve returned to normal immediately after 
the excision (Fig. 2A). After six months a 
slight compression was observed again on 
flow-volume curve without any symptoms 
(Fig. 2B.). The tomography revealed a new 
polypoid mass, 10x13 mm filling half of the 
tracheal lumen originating from the same 
location as the previous one without any other 

parenchymal or peripheral bronchial mass 
(Fig. 3). The mass was re-excised completely 
with the cauterization of the tumor origin 
on the posterior wall of trachea. The patient 
is followed-up with short intervals till then 
without any further recurrence. Informed 
consent was received from the patient and 
her parents.

Discussion

In this case report a patient with an initial 
diagnosis of asthma is presented without 
recovery despite appropriate treatment. Common 
symptoms of asthma like recurrent wheezing, 
cough and shortness of breath were also seen 
in this patient. But her response to treatment 
for asthma was partial. She had compressions 
on both inspiratory and expiratory loops of 
flow-volume curve suggesting a fixed upper 
central airway obstruction that limits airflow in 
both directions, which prompted the necessity 
for a direct laryngoscopy and bronchoscopy. 
Bronchoscopy revealed a tumor in intrathoracic 
part of trachea above the carina filling nearly the 
entire lumen. Uchida et al.9 reported another 
example of fixed airway obstruction caused by 
congenital tracheal stenosis located at thoracic 
inlet which was previously misdiagnosed with 
asthma as in our patient9. In our patient the 
changes on the flow-volume curve including 
inspiratory and expiratory phases helped us 
to differentiate the location of the mass in 
the central airways. Besides this, at the time 
of recurrence the mass was filling half of the 

Fig. 1A. Flow-volume curve of the patient at the time of initial admission. B.  The bronchoscopic image of the intratracheal mass.
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tracheal lumen and it was surprising that 
the compression was observed only in the 
expiratory phase of the flow-volume curve 
showing that the small size of the tumor 
permitted the airflow during inspiration but not 
on expiration. Our report pointed out for the 
first time the significance of flow-volume curve 
on spirometry in the follow-up of the patient 
even in the asymptomatic period indicating 
that the use of spirometry was reasonable and 
target driven in the follow-up as a screening 
method. 

In children, IMT is seen primarily in the lung 
constituting 20% of all intrapulmonary tumors, 
however tracheal IMTs constitute a very small 
portion (2.7%) of all respiratory tract associated 
IMTs10. Although IMT was originally considered 
to be benign in origin, it has recently been 
classified as a low-grade neoplasm and the 
lesions filling the tracheal lumen may cause 
dyspnea and mimic asthma exacerbation. It 
is also named as inflammatory pseudotumor, 
xanthomatous pseudotumor, fibrous xanthoma, 
xanthogranuloma orhistiocytoma.10 Intratracheal 
IMT was reported in a total of 14 patients, 
nine of whom were in pediatric age group10 
and then in 2008 five new pediatric cases11 
were reported. The recurrence of tracheal IMT 
was also seen in a 2-year-old child who was 
symptomatic 3 months after excision of the 
initial lesion.12 It is important to note that 
in our case the recurrence was noticed due to 

the abnormal curve (Fig. 2B) on spirometry 
six months after the initial excision although 
the patient was asymptomatic.

Flow-volume curve on spirometry also aids 
in differentiating not only variable and 
fixed intrathoracic airflow obstructions but 
also extrathoracic ones.13 Spirometry is 
recommended in the follow-up of asthmatic 
children older than four years of age.3 It is 
useful in case the spirometric measurements 
are reproducible and consistent with each 
other at sequential maneuvers. Hopefully our 
patient was successful in producing objective 
loops in both expiratory and inspiratory phases 
of respiration and her capability made the 
spirometry an easy and practical diagnostic tool.

Fig. 2A. Flow-volume curve of the patient after the complete excision of the intratracheal mass. B. Flow-volume curve 
of the patients at the time of recurrence.

Fig. 3. Computer tomography scan of the recurrent 
intratracheal mass.
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In conclusion, the lesions filling the tracheal 
lumen may cause dyspnea and mimic asthma 
exacerbation. The characteristic flow-volume 
curve and unresponsiveness to asthma 
treatment are important clues to make 
differential diagnosis of airway obstruction 
and to guide for more invasive diagnostic 
methods. Moreover the flow-volume curve on 
spirometry is very useful in the follow-up to 
detect the recurrence of the mass even in a 
period without any symptoms.
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