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Introduction

Pure tracheobronchial tumors (TBTs) are a rare entity 
that may present with diverse pathological findings 
and may challenge in their diagnosis and management. 
The malignant tumors are more frequent than benign 
ones. Although TBT tumors represent only 0.6% of all 
pulmonary tumors, they are clinically significant (1,2). 
These tumors are often revealed incidentally. 

The symptoms of an endobronchial tumor primarily 
depend on its size rather than pathologic characteristics of 
the tumor itself. They may be clinically significant, causing 
airway obstruction and mimicking malignant neoplasms and 
asthma or chronic obstructive pulmonary disease (COPD) 
(1-3). Today, novel radiological techniques and better access 
to flexible bronchoscopy enable detection of larger number 
of TBT. We present a review of tracheal and bronchial 
tumors and discuss significant aspects of the different 
TBT with focus on clinical manifestations and diagnostic 
procedures.

Diagnosis

In  the  ear ly  s tages ,  both  benign  and  mal ignant 
endobronchial tumors may have similar signs and symptoms 
which can be misdiagnosed as an asthma, COPD or 
pulmonary infection. Most commonly, the patients seek 
treatment because of cough and hemoptysis, chest pain, 
dyspnea, localized wheezing, recurrent pneumonia, or 
atelectasis due to bronchial obstruction. In the absence 
of airway obstruction, the patient may be asymptomatic 
(1-7). Lung function may be impaired in patients with 
TBT. Maximal voluntary ventilation and peak expiratory 
flow rate were found to be most sensitive spirometric 
parameters for mild to moderate upper airway obstruction, 
while forced expiratory volume in first second (FEV1) 
was found to be least sensitive. In these patients the shape 
of the flow-volume loop became abnormal earlier than 
spirometric measurements (Figure 1) (8-10). The presence 
of extrathoracic or intrathoracic fixed lesion results in 
flattening of both the inspiratory and expiratory parts of 
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the flow-volume loop. An extrathoracic variable obstructing 
lesion results in the limitation of inspiratory flow expressed 
as a flattening in the inspiratory part of the flow-volume 
loop. Variable intrathoracic obstructing lesion results in a 
normal-appearing inspiratory limb of the flow-volume loop 
but the expiratory limb is flattened.

The body plethysmography and impulse oscillometry 
are useful in detecting increased respiratory resistance in 
patients with tracheal and bronchial tumors (11).

Delays in diagnosis of tracheal or endobronchial tumors 
commonly occur because the signs and symptoms caused 
by these tumors are nonspecific and chest radiographs are 
often considered unremarkable. The chest radiographic 
may demonstrate normal findings, a solitary pulmonary 
nodule, or bronchial obstruction with distal atelectasis or 
consolidation. Therefore, if there is clinical or radiographic 
suspicion of a TBT, further evaluation with computed 
tomography (CT) is recommended (5,12,13). CT imaging 
is the standard imaging tool for diagnosis and evaluation of 
tumor extent. It may demonstrate a tracheal or bronchial 
mass and/or associated findings of distal bronchial dilatation 
with mucoid impaction, post-obstructive pneumonia, 
subsegmental atelectasis or air trapping, indicating the 
endobronchial location of the tumors. More important, 
CT findings can exclude contiguous mediastinal  and 
parenchymal lung involvement (12,13).

The diagnosis of TBTs has been significantly improved 
by recent advances such as the routine use of multi-detector 
CT (MDCT) with thin section reconstructions and 
techniques such as 2D minimum-intensity-projection and 
post-processing techniques like multi-planar reformation 
(MPR), volume rendering (VR) and virtual bronchoscopy 
(VB). The combination of these techniques could help 
to reveal tumor locations and morphologies, extramural 
invasions of tumors, longitudinal involvements of tumors, 

morphologies and extents of luminal stenosis, distances 
between main bronchus tumors and tracheal carina, and 
internal features of tumors (Figure 2) (14,15). VB can 
show a real-like anatomical view of the tracheobronchial 
tree. Its images are in a similar fashion to conventional 
optical bronchoscopy. But, VB has some disadvantages, 
because it lacks the detail of real bronchoscopy and cannot 
show mucosal or submucosal extensions. However, VB 
is superior in bypassing any obstruction and therefore 
providing an excellent view distal to the high grade stenosis. 
This imaging modality provides information that may be 

beneficial in the management of patients with TBT (15-18).  
Magnetic resonance imaging (MRI) may have a role in 
individual patients, either when CT is unavailable or when 
radiation must be avoided in patients who need repeated 
imaging. It has been reported to be useful in adenoid cystic 
carcinoma (ACC) and fat containing lesions, as a lipoma and 
hamartoma (12). Endoluminal ultrasound may be used for 
evaluating the extent of airway tumor and its relation to the 
adjacent structure. It is possible to distinguish compression 
from infiltration of the airway by an extrinsic tumor, but 
detection of submucosal infiltration in the presence of a 
normal mucosal surface has so far not been described (19,20). 

Another diagnostic tool that is increasingly being used 
in the diagnosis of various tumors that are suspected of 
being malignant is fluorine 18 fluorodeoxyglucose (FDG) 
positron emission tomography (PET). Increased FDG 
PET/CT uptake at the obstruction site is very suggestive 
of malignancy, while benign lesions show low FDG uptake 
(Figure 3) (21,22). Bronchoscopy is the main diagnostic tool 
for TBT because it allows direct visualization of tumor, 
tissue sampling and disease staging. Also, bronchoscopy 
reveals the localization, extent of TBT, as its relation to the 
surrounding structure (23).

The pulmonologist, thoracic surgeon and anesthesiologist 
should make multidisciplinary team and make the decision for 
TBT treatment. Good treatment results should be obtained 
using carefully planned and well-executed therapeutic 
approach. Therapeutic bronchoscopy with different 
interventional procedures (tumor resection, electrocautery, 
cryotherapy, argon plasma coagulation, laser, i.e.,) should 
open the blocked airways. Surgical treatment (sleeve resection, 
lobectomy, pneumonectomy) should be performed to obtain 
negative surgical margins while sparing lung parenchyma (7).  
The prognosis of TBTs is variable and depends on multiple 
factors, as location, malignant potential, co-morbidities, lymph 
node involvement and invasion of mediastinal vital organs.

TBTs are rare in children, more often malignant than 
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Figure 1 Flow-volume curve in the patient with tracheal tumor.
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Figure 2 Axial (A) and coronal MPR (B) images shows tumor mass in left main bronchus (arrows). Virtual bronchoscopy (C) of the same 
patient shows a tan spherical, smooth-surfaced tumor in left main bronchus (arrows).

Figure 3 Squamous cell carcinoma of trachea. Axial (A) and coronal MPR (B) images show eccentric soft tissue mass with regular margins 
involving trachea with mediastinal extension (arrow in A,B). PET CT shows high FDG uptake (arrow) suggesting malignancy (C).

A B C

A B C

Table 1 Classification of tracheobronchial tumors

Origin of tumor Primary malignant tumors Benign tumors

Surface epithelium Squamous cell carcinoma (SCC), adenocarcinoma, neuroendocrine tumors 
(carcinoid tumor, large cell neuroendocrine tumors, small cell carcinoma) 

Squamous cell papilloma, 
papillomatosis

Salivary glands Adenoid cystic carcinoma (ACC), mucoepidermoid carcinoma (MEC), 
epithelial-myoepithelial carcinoma (EMEC) 

Pleomorphic adenoma, mucous 
gland adenoma, oncocytoma

Mesenchyme Sarcoma, malignant lymphoma Hamartoma, leiomyoma, lipoma, 
fibroma, neurogenic tumors

Direct invasion (most common): thyroid cancer, laryngeal cancer, lung cancer, esophageal cancer 

Hematogenous metastasis: breast cancer, renal cell carcinoma, colon cancer, melanoma

benign, with wide array of pathologic findings. In childhood, 
TBT presents with respiratory symptoms not improving with 
antibiotics and bronchodilators. Some patients have symptoms 
of recurrent pneumonia. Carcinoid tumors usually manifest 
as cough and recurrent wheezing. The wheezing is thought to 
be attributable in part to the obstruction but also to serotonin 
release by the tumor in the respiratory tract (24,25). 

Characteristics of specific TBTs

Tumors in the tracheobronchial tree can be classified as 
primary malignant tumors, secondary malignant tumors, 
or benign tumors. Primary malignant tumors commonly 
originate from surface epithelium or the salivary glands, 
while benign tumors from mesenchymal tissue (Table 1) (6). 
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Figure 4 Squamous cell lung carcinoma. Contrast enhanced axial (A) and coronal MPR (B) images show obstructing tumor mas in right 
lower lobe (arrow in A,B) with distal atelectasis(C). 

A B C

Malignant tumors 

Most tumors of the tracheobronchial tree are malignant, 
whereas benign tumors are very rare. The predominant 
types of malignant TBT are squamous cell carcinoma (SCC), 
small cell carcinoma, carcinoid tumor and mucoepidermoid 
carcinoma (MEC). SCC and small cell carcinoma are most 
common types of primary lung carcinoma which originate 
from the large bronchi. Both tumors are highly associated 
with cigarette smoking. Symptoms are related to the degree 
of bronchial obstruction an include cough, hemoptysis. 
Secondary malignant tumors in the airways are uncommon 
and may occur as a result of hematogenous spread or direct 
invasion by a malignancy of an adjacent organ. Airway 
invasion by primary neoplasms arising from adjacent organs 
is more frequent than hematogenous metastases. Local 
tracheal invasion from adjacent cancers of the esophagus, 
thyroid, or lung is more common than hematogenous 
spread to the mucosa (4,21).

Primary malignant tumors
SCC
Primary tracheal neoplasm is very rare. Reported frequencies 
range from 0.075% in autopsy series to 0.19% of all patients 
with malignancies of the respiratory tract. Ninety percent 
of all adult primary tracheal neoplasms are malignant 
with common histopathological patterns comprising of 
SCC, ACC, carcinoid, MEC, and papilloma (13). SCC are 
aggressive neoplasms associated with smoking, with a peak 
incidence between the ages of 50 and 70 years (12,14). SCC 
is the most common tracheal tumor and is two to four times 
more common in men. It is histologically identical to lung 
SCC. SCC is commonly asymptomatic. Symptoms usually 

appear when the tumor occludes more than 50% of the 
airway diameter and include cough, hoarseness, dyspnea, 
hemoptysis, and wheeze (6,26-28). At CT, the tumor may 
appear as a polypoid lesion, a focal sessile lesion, eccentric 
narrowing of the airway lumen or circumferential wall 
thickening generally in the lower third of trachea. This 
tumor typically has irregular margins as it arises from the 
surface epithelium. It may invade mediastinum by direct 
extension or lymphatic spread (12,13,15).The majority of 
SCCs of the tracheobronchial tree show high uptake at 
FDG PET (Figure 3C) (21).

Endobronchial SCC causes airway obstruction by mass 
itself and leads to pulmonary atelectasis or lobar collapse. SCC 
is the most common cell type which cavitate, in approximately 
10% of cases (16). At CT, endoluminal mass has the same 
appearance as in trachea (Figure 4). The primary mass may be 
differentiated from atelectatic lung and mucus regarding the 
different contrast enhancement or by different signal intensity 
on MRI. Small cell cancer is the second most common lung 
cancer arising in the central bronchi. Bronchial obstruction is 
much less common with small cell carcinoma than with SCC. 
The most common imaging finding in small cell carcinoma is 
extensive hilar or mediastinal lymphadenopathy secondary to 
early metastasis (13,16).
Carcinoid tumors
Bronchial carcinoid tumors account for over 25% of all 
carcinoid tumors and for 1–2% of all pulmonary neoplasms. 
Typical pulmonary carcinoid tumors are more frequent 
with approximately 80–90% of cases (12). It usually 
involves the main, lobar, or segmental bronchi. Bronchial 
carcinoids range from low-grade typical carcinoids to 
intermediate-grade atypical carcinoids to high-grade small 

cell carcinomas and demonstrate a wide spectrum of clinical 
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manifestations and histologic features. Bronchial carcinoids 
affect male and female patients equally with a mean patient 
age of 45 years (2,29-31). Patients with atypical carcinoid 
are significantly older than those with typical carcinoid 
while patients with bronchial carcinoids are younger than 
those with bronchogenic carcinoma (32). Large series 
showed that smoking is associated with atypical but not with 
typical carcinoids (31). Most series reported about 25% of 
patients without symptoms, so that bronchial carcinoids 
are an incidental finding (32). Most of symptoms and signs 
are the consequence of bronchial obstruction and include 
dyspnea, cough, recurrent pulmonary infection, fever, 
expectoration, wheezing, hemoptysis, and chest pain. Some 
patients are misdiagnosed as asthma. In series of Filosso et al.  
a total of 14.2% of patients had been treated for asthma 
for up to 3 years before the tumor was discovered (31). 
Hemoptysis occurs in at least 50% of patients, reflecting 
the rich vascularization of these neoplasms. Paraneoplastic 
syndromes are rare and include carcinoid syndrome, 
Cushing’s syndrome, and ectopic growth hormone-releasing 
hormone secretion (12,30,31). Because of the central 
location of carcinoids, initial chest-ray may demonstrate 
normal finding or findings related to bronchial obstruction 
like atelectasis, obstructive pneumonitis or air trapping 
(Figure 5). Central bronchial carcinoids most common are 
manifested as a hilar or perihilar mass (2,29,32,33). The 
mass is usually a sharply bordered, round or ovoid lesion 
and may be slightly lobulated at radiography and CT. On 
CT, endobronchial carcinoid tumor appears as a well-
defined spherical or oval mass with a slightly lobulated 
border and frequently intensely enhanced (Figure 6). 

However, not all carcinoids show contrast enhancement 
but enhancement alone does not allow differentiation of 
bronchial carcinoid from bronchogenic carcinoma (33-35). 
Extraluminal component of the tumor which is not visible 
bronchoscopically, could be presented at CT. Furthermore, 
typical carcinoids are smaller than atypical carcinoids which 
may have irregular contours and less uniform contrast 
enhancement (36). Peripheral carcinoids can manifested as 
nodules, non-segmental infiltrates or pleural effusion. In 
reported series nodules were most common manifestation 
of peripheral carcinoid tumors (2,34). The eccentric 
calcifications, especially in central carcinoids, are usually 
not identified at conventional radiography but are clearly 
visible at CT in up to 26% (12). It has been reported that 
an ultrafast contrast-enhanced magnetic resonance (MR) 
imaging shows a pronounced and rapid increase in signal 
intensity in bronchial carcinoids (12,13). Both typical 
and atypical carcinoids may be associated with hilar or 
mediastinal lymphadenopathy due to hyperplasia from 

recurrent pneumonia or metastasis (2,37). Most studies 
have been reported that carcinoid tumors may show 
increased FDG uptake due to high metabolic activity and 
malignant potential but still lower than would be expected 
for malignant tumors (21,22). Scintigraphy with 111In-
octreotide has shown valid uptake in primary tumors and 
the ability to detect early recurrences and metastases even 
in asymptomatic patients which might be a useful tool 
for the staging in the future (31). Since most bronchial 
carcinoids are in a central location they are within reach 

of a bronchoscope. These tumors have a characteristic 
bronchoscopic appearance as smooth, cherry red, polypoid 

endobronchial nodules (2). 

Salivary glands malignant tumors
Primary salivary gland-type tumors of the lung are rare, 
accounting for fewer than 2% of all lung cancers. These 
tumors characteristically grow intraluminally in the central 
airway, tend to occur in non-smokers and younger patients 
and have a much better prognosis than the more common 
types of lung cancer (adenocarcinoma and SCC). The most 
common histologic type is ACC, comprising about two 
thirds of the cases, whereas MEC comprises about a third 
and only a few EMEC primary salivary gland-type tumors 
of the lung have been described in the literature (20,38,39). 
ACC
ACC is the most common salivary-type tumor of large 
airways and the second common primary tracheal 
tumor with a prevalence of 0.04–0.2% (19). It should be 

Figure 5 Chest CT of patient with carcinoid tumor. CT scan 
shows an oval tumor inside the left upper lobe bronchus arrows) 
and hyperlucency of the same lobe.
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considered as differential diagnosis, especially in younger 
adults with tumors in trachea and/or large bronchi (40-42).  
Most studies reported female predominance and no 
association with smoking (43). Since the longitudinal extent 
is typically greater than the cross-sectional area it may even 
involve the entire trachea and extend into the main bronchi. 
It also arises in main stem or lobar bronchi without tracheal 
involvement (13,44). Symptoms in patients with ACC are 
non-specific and some studies divided them in two groups: 
those related to airway obstruction and symptoms associated 
with lung infections. Dyspnea, cough, stridor, wheezing, 
and hemoptysis are the most common complaints. 
Unfortunately, these signs and symptoms often lead to a 
misdiagnosis as asthma or chronic bronchitis which delays 
in reaching a definitive diagnosis. Therefore, most patients 
present with locally advanced disease. But, despite this fact, 
prognoses are good unless metastases are detected (45).

The CT scan is a useful imaging procedure for ACC. It 
is highly accurate in the assessment of the tumor location, 
extra luminal extensions, carinal involvement and distant 
metastasis. At CT, ACC appears as a focal mass in the 
trachea or main bronchi with a smooth border as it arises 
from submucosa. It may involve more than half of the 
airway circumference. This tumor can also be differentiated 
from MEC because of its frequent extra-luminal extension. 
Lymphadenopathy and distant metastases are uncommon 
and the local recurrence is most common (13).

The largest imaging studies reported that FDG uptake 
in primary salivary gland-type tumors of the lung is 
variable, depending on the grade of differentiation; like in 
other indolent tumors (39,43). Timely diagnosis of ACC 
is important because prognosis is improved with early 

treatment (21,22).
MEC
MEC of tracheobronchial tree is rare-occurring tumor, 
comprising only 0.1–0.2% of all lung malignancies and 
affecting equally males and females at median age of 40 years 
(from 3 to 78 years), not correlated with smoking. It arises 
from minor salivary glands lining the tracheobronchial 
tree and originates more common in the lobar bronchi 
than in the trachea or main bronchi. Fewer than 15% of 
cases occur in the lower trachea and rarely tumor presents 
as an isolated peripheral pulmonary nodule. On the basis 
of histologic criteria, this tumor is classified as either low 
grade or high grade (46,47). Several studies (43,47) reported 
that patients with low grade MEC are younger than those 
with high grade tumor. Symptoms of MEC are nonspecific 
and depend on the degree of bronchial obstruction. Cough, 
hemoptysis, pneumonia and fever were reported as most 
common clinical symptoms of MEC, although one third of 
patients can be asymptomatic (47). Radiographic features 
of MEC are related to bronchial obstruction. In some 
cases, solitary peripheral nodule can be seen. CT enable 
visualization of endoluminal tumor mass, even when the 
tumor is located within a segmental bronchus. It appears 
as a non-spherical, smooth, lobulated, mild enhanced 
intraluminal mass adapting to the branching features of 
the lobar bronchus. It is often associated with dilated distal 
bronchi, mucoid impaction and distal atelectasis. Peripheral 
nodules appear as a smooth round nodule less than 2 cm 
in size. Punctate calcifications within the tumor are seen in 
half of the patients. Metastases to the regional lymph node 
are rare, and the prognosis is excellent (13,39,48). Reported 
series showed variable amounts and patterns of FDG uptake 

Figure 6 Typical carcinoid tumor. Contrast-enhanced axial (A), MPR (B) images and coronal reconstructed MinIP (C) show a well-defined, 
soft tissue nodule (arrow) in the left main bronchus. 

A B C
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Figure 7 Tracheal metastasis from colorectal cancer. Axial (A) and coronal MPR (B) images show soft tissue mass causing reduction of 
tracheal lumen (arrows in A,B). PET CT (C) image shows increased FDG uptake in lesion (arrow).

A B C

in MEC resembling bronchial carcinoid. In doubtful cases 
additional 68Ga-DOTATOC PET CT could be performed. 
Positive finding suggest typical carcinoid, and negative 
MEC. MECs in the central airways with high FDG 
uptake may be difficult to distinguish from bronchogenic 
carcinoma (12,21,49). 

At bronchoscopy, MECs of the trachea or bronchi 
usually appear as exophytic intraluminal, pink, highly 
vascularized mass which can be sessile polypoid with a broad 
base connected to the bronchial wall or pedunculated with 
a well-formed stalk. This finding may resemble carcinoid 
tumor (50). 

Metastases
Metastatic involvement of the trachea and large airways is rare 
and may occur as a result of hematogenous spread or direct 
invasion by a malignancy of the lung, larynx, esophagus, 
thyroid gland, or mediastinum. The most common 
primary tumors that spread hematogenously to the large 
airways are breast, colon, kidney, lung and melanoma (51).  
At CT, these tumors can present as solitary or multiple 
polypoid nodules (Figure 7) with or without the “glove-finger” 
appearance, or as eccentric wall thickening (21). In rare cases 
when the metastasis is solitary, it is indistinguishable from a 
primary airway tumor (i.e., SCC, ACC, or carcinoid).

In cases of direct airway spread from a primary tumor, 
the important clue to the diagnosis is to establish that 
the tumor is centered outside the airway, for example, 
in the esophagus, lung, or thyroid. A history of primary 
adenocarcinoma or melanoma suggests metastatic 
involvement of the airways. In most cases, the extramural 
source of an airway tumor is apparent at CT (13,52).

The degree of FDG uptake depends mostly on the 

metabolic activity and degree of differentiation of the 
primary tumor. Since the majority of malignancies have 
high metabolic activity, FDG PET usually shows intense 
uptake (12,21).

Benign endobronchial tumors 

Benign tumors of the tracheobronchial tree are quite rare 
and constitute 2% of all lung tumors. Histologically, the 
most frequent benign TBTs are hamartomas and papillomas. 
Less frequent benign neoplasms are leiomyomas, lipomas, 
chondromas, and neurogenic tumors. These tumors are 
slow growing and usual presentation is related to bronchial 
obstruction. Benign lesions of the trachea often remain 
undiagnosed for months or even years, misdiagnosed as 
COPD or asthma (2,3,5,53). 

The clinical and radiographic features of benign TBT 
cannot be often differentiated from those of malignant 
tumors. Many of these lesions have similar radiographic 
manifestations which are often non-specific and include 
atelectasis, pneumonia, bronchiectasis, and mediastinal shifts. 
Early recognition and diagnosis of these tumors may allow 
conservative treatment and excellent patient outcome (3,5).

Hamartomas 
They are the most common type of benign endobronchial 
neoplasms (70% cases) with an incidence in general 
population between 0.025% and 0.32% (3). This tumor is 
most commonly located intrapulmonary and endobronchial 
location is very rare with an incidence of 1.4% in the largest 
review series (23,54). Tracheal hamartoma is extremely 
rare with less than 20 cases of adult found in literature 
(12,55). Tracheobronchial hamartoma are believed to be 
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developmental in origin but more recent evidence points 
to a true neoplastic origin. Large series reported that 
hamartomas occur more frequently in older males with 
the peak in the sixth decade suggesting that inflammatory 
lung disease and smoking influence the incidence of 
hamartoma (3). These tumors are composed of a mixture 
of different tissues like cartilage, bone, fat and smooth 
muscle. Cartilaginous elements predominate and content 
of fat is higher in endobronchial than intraparenchymal 
lung hamartoma (13,23). Unlike pulmonary hamartomas, 
endobronchial hamartomas are often symptomatic. 
They usually manifested with symptoms of bronchial 
obstruction like cough, recurrent infection, wheezing, 
hemoptysis and dyspnea (2,53,56). Chest radiographic is 
non-specific and the two most common manifestations are 
consolidation and atelectasis caused by proximal airway 
obstruction. Endobronchial hamartoma appears on CT 
as a focal heterodense mass because of its various tissue 
components. CT findings such as internal fat and “popcorn” 
calcification together are typical of endobronchial 
hamartoma. However, nodules without these findings may 
be difficult for distinguishing from malignancies with CT 
alone. Postobstructive pneumonia or atelectasis can be 
present (Figure 8) (13,40,57). Hamartoma typically shows 
little or no radiotracer uptake on FDG PET. However, 
atypical pulmonary hamartoma may have increased FDG 
accumulation, thereby mimicking a malignancy. This false-
positive finding could be explained by increased metabolic 
activity of the tumor (21). Bronchoscopic examination 
shows a polypoid or pedunculated sharply marginated mass 
with a smooth and yellowish surface without submucosal 

involvement (23,53). 

Chondromas
Endobronchial chondromas are extremely rare benign 
tumor, which arises from the bronchial cartilage. As they 
have been historically misclassified as hamartomas, the true 
incidence of chondromas is still unknown. Endobronchial 
chondromas may be part of the Carney triad. Isolated 
endobronchial chondromas are less frequent than in Carney 
triade and can occur anywhere in the tracheobronchial 
tree with a higher prevalence in trachea (58). In Carney 
triad, chondroma affects young females whereas isolated 
chondromas affect males between third and fifth decade 
(53,58).  Clinical manifestations of endobronchial 
chondroma depend on the extent of mechanical obstruction 
of bronchus. Symptoms are nonspecific, such as cough, 
sputum, fever, or dyspnea on exertion. Radiologic image is 
usually non-specific and the differential diagnosis includes 
hamartomas, tracheal amyloidosis, lung cancer and mucus 
plugs. The presence of bone and fat tissue on a chest CT 
suggests hamartoma. Well differentiated chondrosarcoma 
can be sometimes misdiagnosed as chondroma. The 
presence of tissue invasion, metastatic lesions are suggestive 
of chondrosarcoma or other metastasis (58-60).

Lipoma
Bronchial lipoma is extremely rare benign tumor with an 
incidence from 0.1% to 0.5% of all lung tumors and 1.4–13.0%  
of benign tumors of the lung (61). In a recent review of the 
English and Japanese literature on endobronchial lipomas, 
Fujino et al. reported 95 cases. An endobronchial location 
is twice as common as its parenchymal counterpart, and is 
often found in the left main-stem bronchus. Endobronchial 
lipomas consist of mature adipose tissue, some fibrous 
components lined with normal bronchial epithelium, 
sometimes developing squamous metaplasia (3,53,62). 
Largest series reported that endobronchial lipomas occur 
more frequently between the fifth and sixth decade of life 
onward, being more prevalent among males and obese 
persons (62). It has been reported that smoking and obesity 
are significant risk factors for endobronchial lipoma. The 
clinical symptoms of endobronchial lipoma are caused 
by airway obstruction and patients present with cough, 
hemoptysis, recurrent pneumonia, wheeze, or dyspnea. 
The duration of symptoms before diagnosis ranged from 
one month to few years (2,63). Radiographic finding is 
non-specific. In large series, most common chest X-ray 
and CT finding was atelectasis followed by consolidation 

Figure 8 Endobronchial hamartoma presented as endobronchial 
mass in lingular bronchus (arrow) and distal pneumonia on axial 
CT scan.
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(Figure 9). Other less frequent findings were tumor 
shadow, air trapping and pleural effusion. The size of the 
lesions reported in the literature varies from less than 1 
cm to more than 7 cm (2,62,63). The CT findings of a 
homogeneous mass with fatty density and no tumor contrast 
enhancement are considered diagnostic (40,64). Magnetic 
resonance imaging enables accurate determination of the 
morphological characteristics of the mass with a hypersignal 
on the T1-weighted images and an intermediate signal 
on the T2-weighted images, compatible with normal fat. 
Endoscopically, the tumor appears as a soft gray, yellowish, 
mostly pedunculated mass that sometimes resists biopsy 
because of a firm capsule (12,23,53).

Mucous gland adenoma
Mucous gland adenoma is one of the rarest epithelial 
neoplasms which comprises of less than 0.5% of all lung 
tumors with same essential histological features and 
prognosis like salivary glands tumors of the neck (20,40). 
MGAs arise from mucosal seromucous glands and ducts 
of trachea or bronchi (38,53,65). It occurs commonly in 
lobar or segmental bronchi without predilection to the 
right or left lung. MGAs are not associated with smoking 
and occur in children as well as in adults. Largest series 
of ten patients reported mean age of 52 years (65). If 
there is no obstruction, the patient is asymptomatic. 
Enlargement of tumor leads to obstructive symptoms 
with the clinical picture of chronic bronchial obstruction. 
More commonly, the patient seeks treatment because of 
cough and hemoptysis, chest pain, dyspnea on exertion, 
localized wheezing, recurrent pneumonia, or atelectasis 

(66,67). The radiologic findings may include a normal 
chest radiograph, a solitary pulmonary nodule, or bronchial 
obstruction with distal atelectasis or consolidation. The CT 
findings of bronchial MGA show well-defined intraluminal 
mass, typically with an air meniscus sign, suggesting an 
intraluminal location (66). Bronchoscopic examination 
usually reveals pedunculated or sessiled, smooth-surfaced 
polyp in the lumen of larger bronchi (65). 

Papilloma
Bronchial papillomas (BP) are rare TBT that account 
for 0.38% of all lung tumors and 7% to 8% of all benign 
lung tumors. Papillomas are normally classified into three 
separate categories: multiple papillomas, inflammatory 
polyps, and solitary papillomas. In adults, solitary BP 
are more common, prevalent in smokers, middle aged 
men (5,53). Multiple BP of the upper airways, often 
referred to juvenile laryngotracheal papillomatosis reflects 
neoplastic growth secondary to infection with human 
papillomavirus types 6 and 11 (68). They are more common 
in the pediatric population. Solitary BP of the bronchus 
is classified according to histologic features into three 
groups: squamous cell papilloma, glandular papillomas, 
and mixed (squamous cell and glandular) papillomas (68). 

They appear as a discrete polyploid nodule within the 
trachea, the lobar, or the segmental bronchi. The BP arises 
from the mucosal surface, and measure between 0.7 and  
2.5 cm in diameter. They often cause narrowing of airway 
lumen which may lead to atelectasis, air trapping, post-
obstructive infections, and bronchiectasis. The clinical 
history may last from a few months to two years of 

Figure 9 Endobronchial lipoma. Axial CT scans in soft tissue (A) and lung window setting (B) shows round tumor in posterior segmental 
bronchus of the right lower lobe and signs of inflammation.
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intermittent attacks of cough hemopthysis and dyspnea or 
history of repeated or unresolved pneumonia (68,69). The 
radiological manifestations depend on the size and location 
of the papilloma. Many of BP in trachea or main bronchi 
are not detected on the chest radiograph but CT may 
provide useful information. CT findings usually consist of a 
polypoid mass in the airway lumen and distal atelectasis and 
obstructive pneumonitis in the case of complete obstruction 
(Figure 10). Partial bronchial obstruction may result in 
reflex vasoconstriction leading to decreased perfusion and 
hyperlucency of the affected lung or lobe. Involvement 
of the distal airways and parenchyma can present with 
multiple, frequently cavitate nodules, measured up to 
several centimeters in diameter. Smoking, age above 40 
years, and infections with human papillomavirus serotype 
16 or 18 are risk factors for malignant transformation of 
benign squamous BP (70-72). 

Primary endobronchial leiomyomas
Primary endobronchial leiomyomas (EL) are among the 
rarest of benign tumors of the respiratory tract accounting 
for approximately 0.66% of all benign lung neoplasms. 
These neoplasms can occur in lung parenchyma, trachea or 
bronchi. Endo-bronchial lesions constitute approximately 
33% of all pulmonary leyomiomas (73). They are thought 
to derive from the smooth muscles of the bronchial tree. 
Origin from the areas of cicatricial fibrosis has also been 
proposed. Bronchial leiomyomas are benign tumors which 
predominantly occur in the third and fourth decade of 
life without gender predilection, although slight female 
preponderance has been reported in pulmonary leyomiomas 
(53,74). Patients with this condition have respiratory 

symptoms due to partial or complete airway obstruction 
which may stimulate asthma or be complicated with 
bronchiectasis and recurrent lung infection. Most common 
symptoms are cough, hemoptysis, dyspnea and malaise. 
Intermittent or constant dyspnea and wheezing are the 
most common symptoms of tracheal leiomyoma. The 
chest radiography may be normal in patients with small 
endobronchial tumor or shows solitary round mass or 
pneumonic infiltration, mediastinal shift, and collapse of 
lung to unilateral emphysema or hyperlucency according to 
the bronchial obstruction due to the tumor. On CT scans, 
tumor most commonly manifested as a homogeneously 
enhancing endo-luminal tumor with intraluminal 
growth. Sometimes, an iceberg appearance of the tumor 
(small intraluminal component and large extra-luminal 
component) can be found. Endobronchial nodule is often 
associated with post-obstructive pneumonia or atelectasis 
(53,73). Bronchosopy is greatly helpful in locating the 
exact site of the tumor and to obtain histopathological 
diagnosis. Tumors within the tracheobronchial tree appear 
as fleshy polypoid masses that protrude intraluminally and 
are attached to a wide base. A pre-operative histological 
diagnosis would certainly help in planning the site and 
resection of the tumor rather than radical resection of the 
lung. 

Other endobronchial tumors

Other TBT are very rare and usually described as case 
reports or institutional experience. They include various 
tumors. Some of them originate from surface epithelium 
(large cell neuroendocrinal tumors), some originates from 

Figure 10 Bronchial papilloma. Axial (A), coronal MPR image (B) show a smooth polypoidal soft tissue mass arising from the anterior wall 
of right lower bronchus (arrow). Virtual bronchoscopy (C) shows the intraluminal mass lesion with smooth surface (arrow).
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salivary glands (oncocytoma, myoepithelial carcinoma, 
pleomorphic adenoma, etc.) and some originates from 
mesenchyma (schwannoma, fibrosarcoma, chondrosarcoma, 
T-cell lymphoma). They are usually diagnosed incidentally 
on bronchoscopy or CT. They tend to have similar clinical 
presentation as cough, dispend, hemoptysis or signs of 
tracheobronchial obstruction (19). 

Conclusions

A wide spectrum of tumors can occur in the tracheobronchial 
tree, including primary malignant tumors, secondary 
malignant tumors, and benign tumors. Except SCC and 
small cell lung cancer, tumors and tumorlike conditions of 
the central large airways are uncommon. Careful clinical 
evaluation, imaging and endoscopic examination are essential 
for the confirmation of endoluminal tracheobronchial 
lesions. Recent technical advances in immunohistochemistry 
and MDCT techniques (2D minimum-intensity-projection 
and 3D volume images) can very accurately define the 
location as well as intra- and extra-luminal extent of tracheal 
and endobronchial tumors. These techniques have become 
valuable tools for the clinician to assist with the diagnosis and 
planning of therapy for TBT.
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