Name of Journal: World Journal of Clinical Cases
Manuscript NO: 63028
Manuscript Type: ORIGINAL ARTICLE

Retrospective Study
Key determinants of misdiagnosis of tracheobronchial tuberculosis among senile patients in contemporary clinical practice: A retrospective analysis

Tang F et al. Key determinants of TBTB diagnosis

Fei Tang, Lian-Jun Lin, Shu-Liang Guo, Wei Ye, Xian-Kui Zha, Yu Cheng, Ying-Feng Wu, Yue-Ming Wang, Xiao-Mei Lyu, Xiao-Yun Fan, Li-Ping Lyu

Fei Tang, Xiao-Yun Fan, Department of Geriatric Respiratory and Critical Care, The First Affiliated Hospital of Anhui Medical University, Hefei 230022, Anhui Province, China

Fei Tang, Wei Ye, Xian-Kui Zha, Yu Cheng, Ying-Feng Wu, Yue-Ming Wang, Xiao-Mei Lyu, Li-Ping Lyu, Department of Interventional Pulmonology and Endoscopic Diagnosis and Treatment Center, Anhui Chest Hospital, Hefei 230022, Anhui Province, China

Lian-Jun Lin, Department of Respiratory and Critical Care Medicine, Peking University First Hospital, Beijing 100034, China

Shu-Liang Guo, Department of Respiratory and Critical Care Medicine, The First Affiliated Hospital of Chongqing Medical University, Chongqing 400016, China

Author contributions: Fan XY, Lyu LP and Tang F contributed study concept and design; Tang F, Ye W, Zha XK, Cheng Y, Wu YF and Wang YM contributed acquisition of subjects and/or data; Lin LJ and Tang F contributed analysis and interpretation of data; Tang F contributed preparation of manuscript; All authors read and approved the final manuscript.

Supported by China's 13th Five-Year Major Science and Technology Project, No. 2018ZX10302-302.

Corresponding author: Xiao-Yun Fan, MD, Chief Doctor, Department of Geriatric Respiratory and Critical Care, The First Affiliated Hospital of Anhui Medical University, No. 218 Jixi Road, Hefei 230022, Anhui Province, China. 115367686@qq.com

Received: January 23, 2021
Revised: May 11, 2021
[bookmark: OLE_LINK15][bookmark: OLE_LINK33][bookmark: OLE_LINK48]Accepted: July 12, 2021
Published online: 

 19 / 24

Abstract
BACKGROUND
Tracheobronchial tuberculosis (TBTB) is a common subtype of pulmonary tuberculosis. Concomitant diseases often obscure the diagnosis of senile TBTB.

AIM
To characterize senile patients with TBTB and to identify the potential causes of misdiagnosis.

METHODS
One hundred twenty patients with senile TBTB who were admitted to the Anhui Chest hospital between May 2017 and May 2019 were retrospectively analyzed. Patients were classified as diagnosed group (n = 58) and misdiagnosed group (n = 62). Clinical manifestations, laboratory results, radiographic data, and endoscopic findings were compared between the two groups.

RESULTS
[bookmark: _Hlk54004097]Patients in the misdiagnosed group were most commonly diagnosed as pulmonary tuberculosis (non-TBTB, 29/62, 46.8%), general pneumonia (9/62, 14.5%), chronic obstructive pulmonary disease (8/62, 12.9%), and tracheobronchial carcinoma (7/62, 11.3%). The time elapsed between disease onset and confirmation of diagnosis was significantly longer in the misdiagnosed group [median (first quartile, third quartile): 6.32 (4.94, 16.02) mo vs 3.73 (2.37, 8.52) mo]. The misdiagnosed group had lower proportion of patients who underwent bronchoscopy [33.87% (21/62) vs 87.93% (51/58)], chest computed tomography (CT) scan [69.35% (43/62) vs 98.28% (57/58)], and those who showed CT signs of tuberculosis [27.91% (12/62) vs 50% (29/58)] as compared to that in the diagnosed group (P < 0.05). There were no significant between-group differences with respect to age, gender, occupation, clinical manifestations, or prevalence of comorbid chronic diseases (P > 0.05).

CONCLUSION
Insufficient or inaccurate radiographic or bronchoscopic assessment was the predominant cause of delayed diagnosis of TBTB. Increased implementation and better interpretation of CT scan and early implementation of bronchoscopy can help reduce misdiagnosis of senile TBTB.
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Core Tip: Tracheobronchial tuberculosis (TBTB) is commonly misdiagnosed in clinical practice, especially among senile patients. To identify the determinants of misdiagnosis of TBTB, we systematically compared the clinical features and diagnostic workup between senile patients with TBTB that had been correctly diagnosed and those that had been misdiagnosed. Insufficient or inaccurate radiographic or bronchoscopy assessment was the predominant cause of delayed diagnosis of TBTB. Clinical features like age, gender, occupation, clinical manifestations, or prevalence of comorbid chronic diseases were not related to the misdiagnosis of TBTB.

INTRODUCTION
Pulmonary tuberculosis (PTB) remains a major global public health issue. According to the 2019 global tuberculosis (TB) report by the World Health Organization[1], the estimated global caseload of TB exceeds 1.7 billion; an estimated 10.0 million new cases were diagnosed, and an estimated 1.2 million people died of TB in the year 2018. The TB-related burden varies enormously among countries, and China is among the top 22 countries that are hard-hit by TB. According to the China Health Statistics Yearbook[2], more than 0.83 million new cases of TB were diagnosed in China in 2018, with the estimated morbidity rate in the same year exceeding 60.53/100000. According to an epidemiological survey, the major peak of incidence was in the age-group of 75-80 years[3,4]. Senile patients typically have multiple comorbid conditions and are immunocompromised; therefore, the diagnosis and management of senile PTB is an even more challenging issue.
Tracheobronchial TB (TBTB) is a common subtype of PTB that mainly affects the mucosa, submucosa, smooth muscle, cartilage, and even the outer membranes of the trachea or bronchi[5]. Owing to the airway involvement, patients with TBTB commonly develop obstructive pneumonia and pulmonary atelectasis, resulting in high mortality and lower cure rate as compared to the other subtypes of PTB[5]. Despite the high incidence, early diagnosis of TBTB is a challenge; this is largely attributable to the atypical manifestations and the lack of specific approaches for assessment[6,7]. Moreover, presence of concomitant diseases (especially other respiratory diseases) in senile patients further obscures the diagnosis of senile TBTB[6]. In this study, we sought to characterize the potential causes of missed diagnosis and misdiagnosis of TBTB in senile patients. Insights from our study may help improve the diagnostic workup for TBTB in clinical practice.

MATERIALS AND METHODS
Study population
Data pertaining to a total of 120 senile patients with TBTB who were hospitalized at the Anhui Chest Hospital between May 2017 and May 2019 were retrospectively analyzed. Patients that met all the following criteria were included: (1) Age ≥ 60 years; met diagnostic criteria for TBTB as described in the Diagnosis and treatment guidelines for TBTB 2012[8]; (2) had a previous diagnosis and treatment experience related to the current disease; and (3) complete medical records pertaining to previous diagnosis and treatment. The study population was classified into two groups: diagnosed group (n = 58, diagnosis of TBTB was confirmed before admission) and misdiagnosed group (n = 62, patients who were misdiagnosed before admission). The study was approved by the ethics committee of the Anhui Chest Hospital. Due to the retrospective nature of this study, the requirement for informed consent was waived.

Data collection
Data pertaining to demographic characteristics including age, gender, occupation, area of residence (rural/urban), and onset time (time elapsed from disease onset to the admission in our hospital) were collected. Medical records, including clinical manifestations (signs and symptoms), presence of concurrent extrapulmonary TB and other underlying diseases, were obtained. Results of radiographic assessment or bronchoscopy performed before admission were also collected.

Statistical analysis
Statistical analysis was performed using the Statistical Package for Social Science (SPSS 21.0). Normally distributed continuous variables are presented as median ± SD and between-group differences were assessed using the unpaired t test. Non-normally distributed continuous variables are presented as median (interquartile range) [M (QR)], and between-group differences were assessed using the Mann-Whitney U test. Dichotomous or categorical variables are expressed as frequencies (percentage) and between-group differences were assessed using the Chi-squared or Fisher exact test. For all statistical analysis, P values < 0.05 were considered indicative of statistical significance.

RESULTS
TBTB misdiagnosis in senile patients
Among the 120 included patients who were finally confirmed as TBTB, 62 patients (51.7%) were previously incorrectly diagnosed. These patients were most commonly misdiagnosed as pulmonary TB (non TBTB, n = 29, 46.8%), general pneumonia (n = 9, 14.5%), chronic obstructive pulmonary disease (n = 8, 14.5%), tracheobronchial carcinoma (n = 7, 11.3%), chronic bronchitis (n = 5, 8.1%), foreign body in bronchus (n = 2, 3.2%), bronchial asthma (n = 1, 1.6%), and non-tuberculous mycobacterial lung disease (n = 1, 1.6%).

General characteristics of patients in the diagnosed and misdiagnosed groups
We compared the basic characteristics of patients in the two groups to identify potential factors that may contribute to the misdiagnosis of TBTB. We found no significant differences between the two groups with respect to age, gender, occupation, or area of residence (Table 1). The onset time of the disease (time elapsed between disease onset and the present admission) in the misdiagnosed group was significantly longer than that in the diagnosed group (P < 0.001, Table 1); this indicated that misdiagnosis could jeopardize the early diagnosis and treatment of the disease.

Clinical features of patients in the two groups
We further compared the clinical features of patients in the two groups, including clinical manifestations, presence of extracellular TB, and other concurrent diseases. Cough with expectoration were the most common symptoms in both groups; there was no significant between-group difference in this respect (P > 0.05, Table 2). The two groups were also comparable in terms of the incidence of other less common symptoms including hemoptysis, breathlessness, or fever (P > 0.05, Table 2). The presence of extrapulmonary TB (n = 11, 9.17%) was rare in our study cohort; 3 patients had cervical lymphatic TB, five had laryngeal TB, one had bone TB, and one had tuberculous meningitis. No significant between-group difference was observed with respect to the incidence of extrapulmonary TB (P > 0.05, Table 2). Half of the study population had concurrent chronic diseases (n = 61, 50.8%); of these, 10 patients (8.33%) had more than 3 types of concurrent diseases other than TBTB. We did not observe any significant between-group difference with respect to the prevalence of concurrent chronic diseases (P > 0.05, Table 2).

Comparison of imaging findings
We presumed that implementation of chest computed tomography (CT) scan and the correct interpretation of CT findings play an important role in the diagnosis of TBTB. We compared the pre-admission CT scan data between the two groups. Almost all the patients (n = 57, 98.28%) in the diagnosed group had undergone chest CT scan prior to admission; however, only 43 out of 62 patients (69.35%) in the misdiagnosed group had undergone CT scan prior to admission (P < 0.001, Table 3). Among the patients for whom prior CT scan data was available, cases with reported signs of TBTB, like segmental atelectasis, airway stricture, or stenosis, were significantly lower in the misdiagnosed group as compared to that in the diagnosed group (P < 0.05, Table 3). A similar finding was observed with respect to the percentage of positive CT results (CT findings indicative of TBTB) (P = 0.021, Table 4).
Some patients with TBTB may have completely normal chest CT scan, but can only be diagnosed by bronchoscopy and bronchoscopic biopsy (as shown in Figure 1). Therefore, we also compared the implementation of bronchoscopy prior to admission in the two groups and evaluated the bronchoscopic findings. The percentage of patients who had undergone bronchoscopy prior to admission in the misdiagnosed group (21/62, 33.9%) was significantly lower than that in the diagnosed group (51/58, 87.9%) (P < 0.001, Table 5). Among all patients who had undergone bronchoscopy prior to admission, the endoscopic findings of patients in the two groups were similar in terms of subtype classification (P = 0.369) and range of lesion involvement (P = 0.855) (Table 5).

DISCUSSION
PTB is highly prevalent across the world, especially in developing countries; TBTB accounts for 10%-40% of all cases of PTB[9]. The diagnosis of TBTB is challenging, as the bronchial lesions are usually not detectable on X-ray and the symptoms are non-specific and insidious at onset; this is especially so in senile patients in whom the manifestations can be obscured by co-existing pulmonary diseases[10]. Early diagnosis of senile TBTB is a key imperative owing to the extremely high mortality rate. In the present study, we sought to identify means to improve the diagnostic accuracy in senile patients with TBTB. Our study revealed that senile TBTB is commonly omitted or misdiagnosed as other pulmonary diseases. We found no significant difference between misdiagnosed patients and those who were correctly diagnosed in terms of demographic characteristics, clinical manifestations, or concomitant diseases. However, a significantly lesser percentage of patients received chest CT scan and bronchoscopy in the misdiagnosed group as compared to that in the correctly-diagnosed group. Our findings indicate that the lack of CT scan or bronchoscopy examination is the major factor that hinders the diagnosis of TBTB in senile patients.
TBTB is a specific subtype of PTB in which the tuberculous lesions are primarily located in the wall of airway, and are not necessarily accompanied by involvement of pulmonary parenchyma[9,11]. Pathological changes in the airway wall can lead to airway stenosis in up to 90% of TBTB patients, especially in the late stage of disease; this is a major cause of mortality in these patients[7,12]. Early diagnosis and treatment is the key strategy to stop the progression of airway stenosis. However, misdiagnosis or delayed diagnosis of TBTB is a common phenomenon, resulting in increased likelihood of progression to fibro-stenosis[5]. More than half of all TBTB patients in the present study were initially misdiagnosed, usually as PTB, pneumonia, or chronic obstructive pulmonary disease. Although the diagnosis of PTB would not delay the initiation of antitubercular treatment, TBTB is the most aggressive subtype of PTB, which requires more intensive therapeutic strategy to prevent the occurrence or progression of airway ulceration, necrosis, and fibrostenosis. Therefore, identification of TBTB at an early stage is a key imperative. As expected, misdiagnosis significantly prolonged the disease onset time (time elapsed between disease onset and confirmation of diagnosis) and delayed the start of treatment.
Several factors contribute to the delayed diagnosis of TBTB in clinical practice. Firstly, the typically insidious disease onset and the non-specific clinical presentation tends to hinder the diagnosis, especially in the early stages[9]. A high index of clinical suspicion supported by evidence from radiological and bronchoscopic detection is key for early diagnosis[10]. Secondly, identification of TBTB relies on evidence of pathological changes in airway tissues; however, these changes are usually undetectable on X-ray until the development of severe tracheobronchial stenosis at late stage[13]. Even when the concomitant parenchymal changes are detectable on general radiography, it tends to obscure the presence of airway involvement and lead to misdiagnosis of parenchymal disease[9]. The lack of specific diagnostic approach is the major obstacle for early diagnosis of TBTB. Lastly, senile patients with underlying conditions are most vulnerable to TBTB; these patients tend to have underlying pulmonary diseases, such as chronic obstructive pulmonary disease, parenchymal TB, and pneumonia. These preexisting diseases can also induce respiratory symptoms like cough, hemoptysis, breathlessness, and fever; this tends to obscure the concurrent TBTB[6,7]. All these factors make the early detection of TBTB extremely challenging, especially among senile patients.
In the present study, we first assessed whether the delayed diagnosis of TBTB was due to atypical clinical presentation or the presence of comorbid conditions. Unexpectedly, we did not observe any significant between-group difference in terms of clinical manifestations, concomitant chronic diseases or demographic features. This implies that the insidious manifestations and concomitant diseases were not the major causes of TBTB misdiagnosis in clinical practice.
As mentioned above, the lack of specific diagnostic modalities hinder the early identification of TBTB. The gold standard for diagnosis of PTB is the positive culture of tubercular bacilli from sputum or bronchoalveolar lavage fluid; this is a time-consuming method and is associated with a low sensitivity[14]. The development of TB antibodies/RNA/DNA detection, Interferon-Gamma Release Assays (IGRAs), and Gene Xpert MTB/RIF have helped improve the diagnostic yield; however, the early diagnosis of PTB remains a challenge[15,16]. The diagnosis of TBTB requires evidence of airway involvement in addition to the detection of tubercular bacilli; this makes the diagnosis of TBTB even more challenging. X-ray has a poor sensitivity for the detection of tracheobronchial lesions; however, CT scan (especially 64-slice spiral CT) has been shown to efficiently detect the TBTB lesions[17-19]. CT imaging can clearly delineate the extent of bronchial or parenchymal involvement and determine the stage of disease progression[9]. Bronchoscopic examination is another highly recommended modality for detection of TBTB. Bronchoscopy can detect morphological features (e.g., edematous, fibrostenotic, granular or ulcerative lesions) of the airway lesions, which provides critical information for the staging of TBTB[20]. Moreover, it is a convenient method for obtaining biopsy tissue for pathological examination[21,22]. Specifically, for TBTB progressing to fibro-stenosis stage, when tuberculous bacilli are undetectable, bronchoscopic evidence of chronic fibrosis and granular changes can support the diagnosis of TBTB[20,22]. Given the critical role of CT scan and bronchoscopy in the diagnosis of TBTB, we assessed whether the lack of implementation of these examinations contributed to the delayed diagnosis of TBTB. Our results showed that the percentage of patients who did not receive CT scan or bronchoscopy examination before admission in the misdiagnosed group was significantly greater than that in the correctly-diagnosed group. A large proportion of TBTB patients did not receive CT scan or bronchoscopy during diagnostic workup; this indicates the need for greater awareness among physicians about this disease. Our findings highlight the importance of a high suspicion index for TBTB along with early implementation and accurate interpretation of chest CT scan and bronchoscopy for the diagnosis of TBTB. Detailed medical history and meticulous physical examination also play a role in the early identification of TBTB. For patients with signs or symptoms suggestive of TBTB, CT scan and bronchoscopy should be considered especially in senile patients.
To the best of our knowledge, this is the first study to identify factors associated with misdiagnosis of senile TBTB in contemporary clinical practice. However, some limitations of our study should be considered while interpreting the results. First, the sample size in this study was relatively small; larger studies are required to obtain more definitive evidence. Moreover, most of the medical data analyzed was obtained from other institutions. The analysis did not take into account the level of care and diagnostic competence of these medical institutions. Finally, we only included cases who were admitted at our center; our conclusions need to be verified in a multi-center study.

CONCLUSION
To conclude, our study identified factors that may contribute to the misdiagnosis of TBTB in contemporary clinical practice. Early implementation and accurate interpretation of chest CT scan and bronchoscopy would facilitate early diagnosis and minimize misdiagnosis of TBTB in senile patients.

ARTICLE HIGHLIGHTS
Research background
Tracheobronchial tuberculosis (TBTB) is commonly misdiagnosed in clinical practice, especially among senile patients.

Research motivation
To characterize senile patients with TBTB and to identify the potential causes of misdiagnosis.

Research objectives
One hundred twenty patients with senile TBTB who were admitted to the Anhui Chest hospital between May 2017 and May 2019 were retrospectively analyzed.

Research methods
Patients were classified as diagnosed group (n = 58) and misdiagnosed group (n = 62). Clinical manifestations, laboratory results, radiographic data, and endoscopic findings were compared between the two groups to identify the major factors that contribute to the misdiagnosis or delayed diagnosis of the disease.

Research results
Patients in the misdiagnosed group were most commonly diagnosed as pulmonary tuberculosis (non-TBTB, 29/62, 46.8%), general pneumonia (9/62, 14.5%), chronic obstructive pulmonary disease (8/62, 12.9%), and tracheobronchial carcinoma (7/62, 11.3%). The misdiagnosed group had lower proportion of patients who underwent bronchoscopy [33.87% (21/62) vs 87.93% (51/58)], chest CT scan [69.35% (43/62) vs 98.28% (57/58)], and those who showed CT signs of tuberculosis [27.91% (12/62) vs 50% (29/58)] as compared to that in the diagnosed group (P < 0.05).

Research conclusions
Insufficient or inaccurate radiographic or bronchoscopic assessment was the major cause of delayed diagnosis of TBTB.

Research perspectives
Increased implementation and better interpretation of CT scan and early implementation of bronchoscopy can help reduce misdiagnosis of senile TBTB.
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Figure 1 Chest computed tomography, bronchoscopy image and pathology image of a patient. A: Chest computed tomography of a patient with tracheobronchial tuberculosis showing no obvious abnormalities; B: Bronchoscopy image showing white caseous necrotic tissue on tracheal wall; C: Bronchoscopy image showing granulomatous proliferation on the wall of lower right trachea; D: Necrotic granulomatosis was detected on the pathology image, accompanied with positive acid fast-staining and detection of mycobacterium tuberculosis complex, × 1000 magnification.

Table 1 Comparison of general characteristics of patients in the two study groups
	Variables
	Categories
	Misdiagnosed group, n = 62
	Diagnosed group, n = 58
	χ2
	P value

	Gender
	Male
	24 (38.71)
	27 (46.55)
	0.754
	0.385

	
	Female
	38 (61.29)
	31 (53.45)
	
	

	Age (yr)
	60-70
	48 (77.42)
	39 (67.24)
	3.283
	0.194

	
	71-80
	10 (16.13)
	17 (29.31)
	
	

	
	> 80
	4 (6.45)
	2 (3.45)
	
	

	Occupation
	Farmer
	48 (77.42)
	45 (77.59)
	0.000
	1.000

	
	Non-farmer
	14 (22.58)
	13 (22.41)
	
	

	Resident area
	Rural
	41 (66.13)
	38 (65.52)
	0.005
	0.944

	
	Urban
	21 (33.87)
	20 (34.48)
	
	

	Onset time
	
	6.32 (4.94, 16.02)
	3.73 (2.37, 8.52)
	-3.899
	0.000b


Data presented as n (%) or as median (first quartile, third quartile). bP < 0.01.

Table 2 Comparison of clinical features in the two groups
	Variables
	Categories
	Misdiagnosed group, n = 62
	Diagnosed group, n = 58
	χ2
	P value

	Clinical manifestations, n (%)
	Cough
	53 (85.48)
	49 (84.48)
	0.024
	0.878

	
	Expectoration
	38 (61.29)
	40 (68.97)
	0.776
	0.378

	
	Hemoptysis
	11 (17.74)
	14 (24.14)
	0.743
	0.389

	
	Breathlessness
	23 (37.10)
	18 (31.03)
	0.49
	0.484

	
	Fever (≥ 37.3 °C)
	19 (30.65)
	10 (17.24)
	2.938
	0.087

	
	Other systemic symptoms
	14 (22.58)
	11 (18.97)
	0.237
	0.626

	Extrapulmonary tuberculosis, n (%)
	Cervical lymphatic tuberculosis
	2 (3.23)
	1 (1.72)
	-
	1.000

	
	Bone tuberculosis
	1 (1.61)
	1 (1.72)
	-
	1.000

	
	Laryngeal tuberculosis
	2 (3.23)
	3 (5.17)
	-
	0.672

	
	Tuberculous meningitis
	1 (1.61)
	0 (0.00)
	-
	1.000

	Chronic diseases, n (%) 
	1
	15 (24.19)
	7 (12.07)
	2.942
	0.086

	
	2
	18 (29.03)
	11 (18.97)
	1.657
	0.198

	
	≥ 3
	7 (11.29)
	3 (5.17)
	1.468
	0.226




Table 3 Comparison of computed tomography findings in the two groups
	Variables
	Categories
	Misdiagnosed group, n = 62
	Diagnosed group, n = 58
	χ2
	P value

	CT scan
	Yes
	43 (69.35)
	57 (98.28)
	18.047
	0.000b

	
	No
	19 (30.65)
	1 (1.72)
	
	

	CT findings
	Segmental atelectasis
	21 (33.87)
	30 (51.72)
	3.909
	0.048a

	
	Airway stricture/stenosis
	15 (24.19)
	23 (39.66)
	3.311
	0.069

	
	Mediastinal/hilar lymphadenectasis
	6 (9.68)
	3 (5.17)
	-
	0.493

	
	Others
	1 (1.61)
	1 (1.72)
	-
	1.000


Data presented as n (%). aP < 0.05; bP < 0.01.

Table 4 Comparison of computed tomography scan interpretation between the two groups
	
	CT interpretation

	
	Positive
	Negative

	Misdiagnosed group, n = 43
	12 (27.91)
	31 (72.09)

	Diagnosed group, n = 57
	29 (50.00)
	28 (49.12)

	χ2
	5.346

	P value
	0.021a


Data presented as n (%). aP < 0.05.

Table 5 Comparison of endoscopic features and classification of tracheobronchial tuberculosis in the two groups
	Variables
	Categories
	Misdiagnosed group, n = 62
	Diagnosed group, n = 58
	χ2
	P value

	Bronchoscopy before admission
	
	21 (33.87)
	51 (87.93)
	36.491
	0.000b

	Classification of TBTB
	I
	2 (3.23)
	4 (6.9)
	-
	0.369

	
	II
	17 (27.42)
	19 (32.76)
	
	

	
	III
	6 (9.68)
	2 (3.45)
	
	

	
	IV
	27 (43.55)
	20 (34.48)
	
	

	
	V
	1 (1.61)
	0 (0)
	
	

	
	VI
	9 (14.52)
	13 (22.41)
	
	

	Range of lesion involvement
	Trachea
	3 (4.84)
	7 (12.07)
	-
	0.855

	
	left principal bronchus
	6 (9.68)
	8 (13.79)
	
	

	
	left upper bronchus
	16 (25.81)
	13 (22.41)
	
	

	
	left lower bronchus
	7 (11.29)
	6 (10.34)
	
	

	
	Right principal bronchus
	15 (24.19)
	12 (20.69)
	
	

	
	Right upper bronchus
	4 (6.45)
	3 (5.17)
	
	

	
	Right middle bronchus
	11 (17.74)
	9 (15.52)
	
	


Data presented as n (%). bP < 0.01.
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