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to our center for nasal polyposis surgery. During her preop-
erative evaluation, atelectasis of the right middle lobe was 
detected on chest X-ray. Bronchoscopy revealed the pres-
ence of a vegetating polypoid mass obliterating the en-
trance of the right middle lobe. Histopathological examina-
tion of the surgically excised polypoid mass showed benign 
smooth muscle proliferation with diffuse eosinophilic infil-
tration. This is a rare case representing an extreme example 
of benign smooth muscle hyperplasia forming an endobron-
chial mass in an asthmatic patient. 
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 Abstract 

 Bronchial smooth muscle hyperplasia is a well-known struc-
tural change in asthma. The degree of hyperplasia is related 
to asthma severity. We report a case of extreme smooth mus-
cle hyperplasia in an asthmatic patient. A 54-year-old female 
with a diagnosis of analgesic-induced asthma was admitted 
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   Established Facts 

 • Smooth muscle hyperplasia is an important component of structural airway pathology in asthma. 
However, the diagnosis of smooth muscle hyperplasia/hypertrophy in asthmatic patients is very chal-
lenging. Most of the current knowledge regarding this issue comes from postmortem studies. 

   Novel Insights
 

 • The present contribution describes a patient with analgesic-induced asthma, who was diagnosed with 
an endobronchial mass caused by extensive smooth muscle proliferation which morphologically re-
sembled florid hyperplasia. We consider the case impressive because it represents an extreme exam-
ple of benign smooth muscle hyperplasia forming an endobronchial mass in a living asthma patient. 

http://dx.doi.org/10.1159%2F000319551
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 Introduction 

 The pathologic role of airway smooth muscle (ASM) 
in asthma has been known for years. An increased ASM 
mass plays an important role in the remodeling process 
 [1, 2] . The amount of ASM proliferation in asthmatic sub-
jects is difficult to evaluate; however, previous studies 
showed a marked increase in ASM mass especially in fatal 
asthma cases  [1] . An autopsy study performed by Ebina 
et al.  [3]  demonstrated two types of ASM proliferation: 
type 1 in which the ASM mass increased only in the cen-
tral bronchi, and type 2 in which the ASM mass increased 
throughout the bronchial tree. We report an extreme case 
of ASM proliferation leading to mass formation and 
bronchial obstruction in a patient with analgesic-induced 
asthma.

  Case Report 

 A 54-year-old nonsmoker female was hospitalized for nasal 
polyposis surgery. She had a diagnosis of bronchial asthma and 
perennial rhinitis since the age of 31. As she developed acute ur-
ticaria and asthma symptoms after consumption of aspirin and 
metamizol, she was diagnosed with analgesic-induced asthma 
(analgesic-exacerbated respiratory disease) in our center. Her skin 
prick test was negative for common aeroallergens. Her asthma 
had been corticosteroid-dependent since her diagnosis; combina-
tion therapy of low-dose inhaled steroid and  � -mimetic (bude-
sonide 160  � g and formeterol fumarate 4.5  � g once daily) was 
initiated a year ago as her symptoms became mild persistent. Dur-
ing her follow-up in our institution, she had two nasal polypec-
tomy surgeries for symptomatic relief of nasal passage obstruc-
tion due to nasal polyps.

  On the preoperative evaluation during her current admission, 
her physical examination revealed no abnormal findings. A para-
nasal computerized tomography demonstrated sinonasal polypo-
sis with inflammatory opacification in the frontal, ethmoid, max-
illary and sphenoidal sinuses. Complete blood count revealed 
mild eosinophilia. Erythrocyte sedimentation rate, serum elec-
trolytes, liver and renal function tests were within normal limits. 
Pulmonary function tests revealed a forced expiratory volume in 
1 s (FEV 1 ) of 1.65 liters (76% of predicted), forced vital capacity 
(FVC) of 2.57 liters (100% of predicted) and an FEV 1 /FVC ratio of 
64%. Previous pulmonary function test results were: FEV 1 , 1.11 
liters (60% of predicted), FVC, 1.59 liter (72% of predicted) and 
FEV 1 /FVC, 69%. A reticulonodular opacity in the right lower lung 
zone was detected on the posteroanterior chest X-ray (CXR), 
which was confirmed to be secondary to total atelectasis of the 
right middle lobe by a right lateral CXR ( fig. 1 a). Reevaluation of 
her previous CXRs confirmed that the right middle lobe total at-
electasis was a new finding. A computerized tomography scan of 
the thorax showed right middle lobe bronchus obliteration with 
total atelectasis of the distal parenchyma ( fig.  1 b). Fiberoptic 
bronchoscopy demonstrated total obliteration of the entrance of 
the right middle lobe by a mucous plug and an underlying vegetat-

ing polypoid mass. Pathologic examination of the forceps biopsy 
specimen from the lesion showed diffuse eosinophilic infiltration 
with fibrosis under the bronchial mucosa and vascular prolifera-
tion. A second biopsy, obtained by rigid bronchoscopy, confirmed 
the findings of the previous biopsy specimen but also revealed 
squamous metaplasia and smooth muscle proliferation. As a de-
finitive diagnosis could not be made, surgery was planned and 
right middle lobectomy with lymph node dissection was per-
formed. Macroscopic examination of the pathological specimen 
showed a polypoid mass 2.5 cm in diameter totally obstructing 
the right middle lobe bronchus. Histopathological examination of 
the lesion revealed florid smooth muscle proliferation admixed 
with dense eosinophilic infiltration ( fig. 2 a–c). The margins of the 
lesion were ill defined; it did not show pushing margins and there 
was no surrounding capsule. There was no evidence of cellular 
atypia or pleomorphism. There were submucosal glands embed-
ded within the ASM cells ( fig. 2 b). The tissue architecture of the 
submucosal area was fairly intact, with proliferating smooth mus-
cle growing within, but not replacing or destructing the normal 
structures, which suggested a morphologic diagnosis of florid hy-
perplasia. Immunohistochemical studies showed positive stain-
ing with smooth muscle actin and desmin ( fig. 2 d); S-100, CD34, 
pan-cytokeratin stains were negative. Further molecular studies 
searching for the presence of clonality to rule out a neoplastic 
origin could not be performed. The increase in smooth muscle 
mass was only present around the lobar bronchus as a continua-
tion of the lesion. Resection margins were intact and all excised 
lymph nodes were found to be reactive. The whole bronchial tree 
was heavily infiltrated by eosinophils; eosinophils were present in 
the mucosa, submucosa, within the muscle bundles and in the lu-
men of the bronchi.

  The final diagnosis was abnormal smooth muscle prolifera-
tion mostly in favor of hyperplasia protruding into the right mid-
dle lobe bronchus. After her recovery from thoracotomy, she had 
nasal polypectomy without any complications. A follow-up fiber-
optic bronchoscopy, which was performed 2 years after surgery, 
revealed normal findings except for scar formation in the orifice 
of the right middle lobe. Currently, 4 years after surgery, she is 
doing well without any complaints.

  Discussion 

 Asthma is a chronic inflammatory disease character-
ized by hyperresponsive airways. In addition to the in-
flammatory response, there are structural changes in the 
asthmatic airways, such as goblet cell hyperplasia, angio-
genesis, subepithelial fibrosis and an increase in ASM 
mass. These changes are known as airway remodeling 
 [2] . Although traditionally ASM hyperplasia and hyper-
trophy are thought to be a consequence of ongoing in-
flammation, it is now known that ASM has an important 
regulatory role in airway inflammation  [4] . ASM is re-
sponsible for the release of extracellular matrix proteins, 
which lead to basement membrane thickening and in-
creased fibrosis  [4] . In addition, ASM cells release growth 
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factors, proangiogenetic factors and other cytokines, and 
also interact with inflammatory cells  [5] . Because of 
these properties, ASM is not only the target of many con-
ventional asthma treatments, such as corticosteroids and 
 �  2 -agonists, but also of new interventions like thermo-
plasty  [4, 6] .

  The ASM mass increase may be secondary to hyper-
trophy and/or hyperplasia  [3, 7–10] . This process is usu-
ally related to asthma severity; ASM mass is estimated to 
increase by a factor of 50–200% in nonfatal asthma 
whereas the increase is in the range of 200–400% in fatal 
asthma  [11] . In our case, asthma had been corticosteroid-
dependent for a long time. Therefore, the length and se-
verity of asthma in this case might have contributed to 
ASM hyperplasia, consistent with the close relationship 
between an increased ASM mass and asthma severity  [1, 
7, 8] .

  In this case, the morphological features of the histo-
pathological specimen were suggestive of ASM hyperpla-
sia. The tissue architecture of the submucosal area was 
intact; proliferating muscle cells did not displace or com-
press the adjacent structures and there was no evidence 
of cellular atypia. Despite all these features suggestive of 
a nonneoplastic origin, molecular analyses which would 
have given further information on clonality could not be 
performed, and therefore a neoplastic process – such as 
leiomyoma – could not be definitely ruled out  [12] . 

  An important feature of the histologic examination of 
the surgical specimen was the presence of diffuse and 
dense eosinophilic infiltration in the lesion, highlighting 
the presence of an extensive inflammatory component. 
Previous literature has shown the presence of a close in-
teraction between ASM and inflammatory cells, includ-
ing eosinophils  [5, 13] . Inflammatory cells were found to 
be associated with induction of ASM proliferation. In ad-
dition, the patient also had recurrent nasal polyps, which 
are known to be closely linked to excessive chronic mu-
cosal inflammation. Polyp tissue typically contains a pre-
dominance of eosinophils in analgesic-intolerant patients 
 [14] . We therefore believe that the chronic eosinophilic 
infiltration might have contributed to the excessive ASM 
hyperplasia observed in this patient.

  In this case, the diagnosis was established after the in-
cidental detection of total atelectasis of the right middle 
lobe in the CXR during a routine preoperative evaluation. 
Although an endobronchial lesion in an asthmatic pa-
tient may cause worsening of symptoms, surprisingly in 
this case, asthma was well controlled as confirmed by 
pulmonary function tests. Local signs of partial obstruc-
tion on auscultation, such as localized rhonchi, may fa-
cilitate the diagnosis of endobronchial lesions. Even 
though no signs suggestive of endobronchial obstruction 
were present in our patient, the detection of such local-
ized signs could easily have been attributed to her pri-
mary disease, asthma. Therefore, we think that local aus-

a b

  Fig. 1.   a  Posteroanterior CXR showing right middle lobe atelectasis (arrow).  b  Chest computerized tomography 
scan showing right middle bronchus obstruction (arrow) and atelectasis of distal lung parenchyma. 
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cultation findings or findings refractory to steroid treat-
ment in an asthmatic patient should be evaluated with 
care, as these may point to the presence of a new pathol-
ogy. Additional diagnostic investigations such as com-
puterized tomography and/or fiberoptic bronchoscopy 

should be performed promptly in case of clinical suspi-
cion.

  In conclusion, ASM hyperplasia is an important com-
ponent of airway pathology in asthma. However, the di-
agnosis of ASM hyperplasia/hypertrophy in asthmatic 
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  Fig. 2.   a ,  b  Diffuse smooth muscle proliferation involving submucosal area (HE).  ! 100.  c  Eosinophilic infiltra-
tion intermingled with smooth muscle cells (HE).  ! 200.  d  Desmin-stained smooth muscle cells.  ! 200.  
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patients can be very challenging. First of all, bronchial 
biopsy is rarely indicated in asthmatic patients. Second, 
fiberoptic bronchoscopy is considered as a high-risk pro-
cedure in patients with severe asthma, who are expected 
to have a significant increase in ASM mass. Third, tech-
nical difficulties in obtaining a full-thickness mucosal bi-

opsy and disparities in tissue processing might lead to 
variations in ASM mass quantification  [15] . Because of all 
these reasons, knowledge about the extent of ASM hyper-
plasia in living asthma patients is limited and our case, 
which is interpreted as ASM hyperplasia forming an en-
dobronchial mass in an asthmatic patient, is thus unique.
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