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Abstract 
This report describes the case of a 46-year-old non-smoker 

housewife. She presented to our attention with a diagnosis of “dif-
ficult asthma” from another center in the previous two years. She 
had no allergies and had not been exposed to an excessive amount 
of noxious stimuli. Her chronic respiratory symptoms (dyspnea on 
exertion with wheezing) remained uncontrolled despite maximal 
anti-asthmatic inhaled therapy. A high-resolution computed tomog-
raphy scan was performed to further investigate other pulmonary 
diseases that mimic asthma. It revealed a pedunculated endotracheal 
lesion with regular borders that obstructed 90% of the tracheal 
lumen. The lesion was removed via rigid bronchoscopy with laser 
endobronchial; histological examination revealed the presence of an 
atypical carcinoid. Atypical carcinoids are a rare subtype of neu-
roendocrine lung tumor that accounts for 2% of all thoracic malig-
nancies. They frequently arise from the central airways and cause 
obstructive symptoms such as coughing, wheezing, chest pain, or 
recurrent obstructing pneumonia, which is caused by central airway 
obstruction. Clinical onset is gradual and characterized by non-spe-
cific symptoms, which frequently result in misdiagnosis. As a result, 
in a young patient with progressive dyspnea, chronic cough, and 
wheezing that is not responding to anti-asthmatic treatment, second-
level investigations are required and may lead to a definite diagno-
sis, allowing the appropriate course of treatment to begin.  

Introduction 
Endotracheal lesions are frequently misdiagnosed because 

symptoms are frequently confused with chronic cough or asthma 
[1]. Pulmonary carcinoids are rare tumors with age-adjusted inci-
dence rates ranging from 0.2 to 2/100,000 population/year in both 
the United States and Europe. For the past 30 years, the prevalence 
has increased by 6% per year, regardless of confounding demo-
graphic factors such as age, gender, race, and stage distribution. 
This increase in pulmonary carcinoids over time is most likely due 
to increased awareness [2]. Primary tracheal tumors can develop 
from the trachea’s respiratory epithelium, salivary glands, and 
mesenchymal structures. In adults, 90% of primary tumors are 
malignant, compared to 10-30% in children. Squamous-cell carci-
noma and adenoid cystic carcinoma occur in roughly equal num-
bers and account for roughly two-thirds of adult primary tracheal 
tumors. The remaining third is widely distributed among a diverse 
group of malignant or benign tumors [3]. 
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Case Report  
A 46-year-old Caucasian, non-smoker, female housewife with 

a past medical history of obesity (body mass index 31.2 kg/m2), 
hypertension, and dyslipidemia was referred to our outpatient 
third-level clinic from a peripheric center because of non-con-
trolled asthma (difficult asthma) despite the maximum inhalation 
therapy. Two years prior, she started complaining of a dry cough 
occurring mostly at night, followed by exertional dyspnea. For 
those symptoms, she was admitted multiple times to her local 
emergency room. She was discharged with the diagnosis of 
bronchial asthma exacerbations and treated with multiple courses 
of oral and inhaled corticosteroids.  

After two years of progressive worsening of her symptoms, 
she was referred to our outpatient clinic. Her first thoracic physical 
examination was negative in an outpatient setting. The first-level 
exams revealed: a normal white blood cell count, normal 
eosinophil count, C-reactive protein (white blood cells 8.96 
10³/microL, polymerase chain reaction 0.29 mg/dL, and blood 
eosinophils 0.00 10³/microL), chest X-ray, and pulmonary function 
tests were also within the normal range. She underwent an allergol-
ogy examination with skin tests that were positive for dust aller-
gens. To investigate other alternative diagnoses that could justify 
the patient’s persistent symptoms, a high-resolution chest comput-
ed tomography (CT) scan was performed. It showed a polypoid 
lesion of 20×15 mm almost totally occluding the lumen of the mid-
dle third trachea (Figure 1); no lymphadenomegaly was present, 
and no parenchymal lesions or abnormalities were reported. When 
the patient was admitted to our hospital, we performed a flexible 
bronchoscopy, confirming the presence of a pedunculated lesion 
occluding 80-90% of the tracheal lumen, partially adherent to the 
right lateral wall of the trachea.  

The next day, a rigid bronchoscopy was performed for endo-
bronchial laser resection of the lesion, which allowed for complete 
removal of the tumor and restoration of normal tracheal lumen 

patency. The histological analysis showed the diagnosis of atypical 
carcinoids (3 mitosis/2 mm2; Ki67 8%; immunophenotype: 
CKAE1/AE3 +, CK7 -/+, TTF1 -/+, sinaptofisina+, chromogranin 
A+, CD56+). To exclude the presence of distant metastasis and to 
confirm the local complete removal of the whole lesion, a neck-
chest CT scan and a positron emission tomography (PET) with gal-
lium contrast medium were performed, revealing no uptake in the 
trachea or any other systemic lesions. A flexible inspection bron-
choscopy was performed a month later, which revealed the rem-
nant of a small portion of the peduncle in the right lateral wall of 
the trachea (Figure 2). The patient, who is no longer experiencing 
dyspnea, coughing, or chest pain, was referred to a thoracic sur-
geon for further evaluation. Based on the relative risk of atypical 
carcinoids, they concluded that surgical tracheal revision was 
required to avoid recurrence. 

 
 

Discussion 
This case report underlines the importance of a correct diagno-

sis approach and shows the indication of interventional pul-
monology in the therapeutic management of airway carcinoids. 
Consequently, this present case highlights the difficult diagnostic 
challenge of a patient presented with a long-standing cough diag-
nosed as “difficult asthma” not improved by inhalation therapy and 
emphasizes the importance of second-level investigations (e.g., CT 
and PET scan and bronchoscopy) to further evaluate persistent 
symptoms non-responsive to conventional therapy.  

Dyspnea and cough are common non-specific symptoms seen 
in outpatient settings and hospital emergency rooms; they can be 
caused by a variety of underlying conditions and organ systems. 
Their differential diagnosis is broad, encompassing both common 
diseases such as bronchial asthma and gastroesophageal reflux dis-
ease, as well as potentially fatal conditions such as pulmonary 
embolism, pneumothorax, or acute respiratory failure [4,5]. 

                 Case Report

Figure 1. Comparison of chest computed tomography scan before (left) and after (right) endoscopic removal: on the left image endo-tra-
cheal mass is appreciated, in the right image the tracheal normal patency is restored.
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Frequently, the correct diagnosis is a diagnostic challenge. As a 
result, to begin the proper course of treatment, both first-level 
investigations (e.g., functional and blood tests, blood gas analysis, 
chest X-ray, electrocardiogram, etc.) and second-level investiga-
tions (e.g., chest CT and PET scan) must be performed [6]. 

Even after starting a targeted treatment, it is critical not to 
underestimate the potential of various diagnoses that necessitate 
further investigation. As a result, the chest high-resolution CT scan 
revealed the presence of a single atypical carcinoid of the trachea, 
a rare type of endobronchial malignancy. Neuroendocrine lung 
neoplasms are a rare subtype of primary lung cancer characterized 
by neuroendocrine cells that account for 20% of all adult lung 
malignancies. Neuroendocrine tumors (NETs) make up 2% (with a 
typical to atypical ratio of 10:1) [7]. 

The World Health Organization 2022 classification of lung 
epithelial neuroendocrine neoplasms and poorly differentiated 
neuroendocrine carcinomas (NECs) is based on the number of 
mitoses, necrotic features, and Ki67 expression [8]. NETs are fur-
ther classified into three types. The first is typical (grade 1), with 
fewer than two mitoses per 2 mm2 and no evidence of necrosis. 
The second type is atypical (grade 2), with 2 to 10 mitoses per 2 
mm2 and necrotic characteristics. The third and final type of NET 
is one with an elevated mitotic count and/or a high Ki67 prolifera-
tion index. The latter has an atypical carcinoid morphology, more 
than 10 mitoses per 2 mm2, and a Ki67 percentage greater than 
30% [8]. Furthermore, NECs are classified into two subtypes: 

small cell lung carcinoma, which has more than 10 mitoses per 
mm2, frequently necrosis, and a small cytomorphology, and large 
cell NECs, which have more than 10 mitoses per mm2, always 
necrosis, and a large cytomorphology [8]. In our case, histological 
analysis revealed the presence of atypical NETs with 3 mitosis/2 
mm2 and a Ki67 of 8% (Table 1). 

NETs, in particular atypical carcinoids, arise from central air-
ways and manifest with a broad variety of symptoms, such as dys-
pnea, cough, chest pain, obstructive pneumonia, or life-threatening 
conditions, e.g., endobronchial hemorrhages with severe hemopty-
sis or upper airway obstruction [9]. Based on the persistence of res-
piratory symptoms, the suspicion of an endobronchial lesion 
should always arise, and a chest CT scan must be performed for 
differential diagnosis. In a case showing evidence of a 
tracheal/bronchial lesion on the CT scan, a bronchoscopy is 
mandatory for diagnostic/therapeutic purposes, with biopsies for 
histological characterization [somatostatin receptor (SSTR) analy-
sis]. The endoscopic morphology of the endotracheal lesion in our 
case was highly suspicious for a NET diagnosis, which was then 
confirmed by histology. The presence of an atypical carcinoid 
emphasized the need for an Octreoscan or 68Ga-DOTA-octreotate 
PET to rule out potential distant spread [10,11]. 

The surgical approach is determined by tumor size, location, 
and preoperative biopsy specimen evaluation [12]. Because of the 
high risk of recurrence, revision of the margins is recommended, 
especially in atypical carcinoids. When endoscopy cannot be used 
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Figure 2. Comparison of bronchoscopy images before and after endobronchial laser resection: in the left image endo-tracheal mass is 
appreciated, but in the right image no longer present.

Table 1. Major representation of the histological pattern of neuroendocrine tumors according to the European Society for Medical 
Oncology guidelines. 

Terminology                                       HPF                             Differentiation                            Garde                                Ki67 (%) 

NET G1                                            >2 mitoses/2 mm2                                      
Well-differentiated                           Low (no necrosis)                                   <3 
NET G2                                          2-10 mitoses/2 mm2                                                                     Intermediate(necrosis)                              3-30 
NET G3                                           >10 mitoses/2 mm2                                                                           High (necrosis)                                    >30 
NEC small cell type                        >10 mitoses/2 mm2                   Poorly differentiated                      High (necrosis)                                    >30 
NEC large cell type                         >10 mitoses/2 mm2                                                                                                                                        >30 
HPF, high-power field; NEC, neuroendocrine carcinoma; NET, neuroendocrine tumor.
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to diagnose or remove the entire endotracheal/endobronchial 
lesion, definitive surgery may be required [13]. 

In the case of advanced airway atypical carcinoids, they might 
benefit from peptide receptor radionuclide therapy, such as 
Lutetium (177lu Edotreotide), which has been approved in Europe 
and the United States for the treatment of unresectable or metasta-
tic, progressive, well-differentiated (G1 and G2), SSTR-positive 
gastroenteropancreatic NETs [14]. 

 
 

Conclusions 
In conclusion, this case demonstrates how a rare disease like 

endotracheal atypical carcinoids, which typically present with non-
specific respiratory symptoms, can be misdiagnosed as other more 
common respiratory diseases with completely different treatment 
approaches. Because the clinical presentation can be life-threaten-
ing with acute tracheal/bronchial obstruction or massive airway 
and pulmonary hemorrhaging, a correct, prompt differential diag-
nosis is critical. For these reasons, it is critical to listen to the 
patient’s complaints and always conduct second-level investiga-
tions for the correct diagnosis to begin the proper course of treat-
ment as soon as possible to improve the outcome.  

As demonstrated in this case, interventional pulmonology may 
be the best treatment option for the radical removal of these 
lesions. Over the last few decades, bronchoscopy has evolved. It 
has been used by respiratory physicians to diagnose and treat a 
variety of airway and lung diseases, such as endobronchial or 
endotracheal lesions. As previously mentioned, atypical carcinoids 
arise from the central airways and may cause central airway 
obstruction, which is classified as endobronchial obstruction, 
extrinsic compression, or a mixed pattern. In the bronchoscopic 
treatment of these lesions, destruction can be accomplished with 
several techniques: mechanical debulking with forceps, microde-
brider, or tools such as laser electrocautery, argon plasma coagula-
tion, cryotherapy, or photodynamic therapy. For extrinsic compres-
sions, balloon dilation and/or stenting are used to keep the airways 
open. For mixed patterns, ablation followed by stenting is often 
necessary [15]. Our case report emphasizes that the role of bron-
choscopy in the diagnostic and treating fields is expanding because 
it can be performed in a day-hospital setting. As a result, it is less 
expensive for the healthcare system, and in some cases, endo-
bronchial lesions can be treated with less invasive procedures that 
have fewer postoperative complications; however, highly trained 
personnel are required. 
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