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Introduction: The importance of flexible fiberoptic bronchoscopy (FFB) for 
diagnosis of pulmonary diseases is well known. The aim of this study was to 
evaluate the indications of 500 FFBs performed in Imam Reza hospital, 
Mashhad, Iran as well as examination of the histopathological and 
radiological findings. 
Material and Methods: This was a retrospective analysis of the medical 
records and chest radiologic examinations of 500 patients who had 
undergone FFB using Olympus BFP20 instrument by local anesthesia in, 
Mashhad, Iran. The indications for procedures, demographic data, and 
clinical symptoms were recorded and analyzed in addition to radiological 
and histopathological findings. 
Results: The most common indication for FFB was found to be 
bronchogenic carcinoma (n=20), followed by tuberculosis (TB; n=16), 
sarcoidosis (n=2), and hydatid cyst (n=2). A total of 70 anthracosis cases 
were reported to be accompanied with other pulmonary disorders and 
findings such as chronic granulomatous bronchitis suspicious of TB 
(n=16), squamous cell carcinoma (SCC; n=5), non-specific macrophage 
cells in cytology (n=19), anthracotic pigment with no risk of lung cancer 
(n=20), anthracofibrosis (n=4), severe anthracotic pigment with 
undetectable mucus layer (n=2), anthracotic pigment with non-specific 
inflammation (n=1), mild squamous metaplasia (n=1), and chronic 
bronchitis with mild squamous metaplasia (n=2). Lung cancer showed 
higher frequency in women and patients in the sixth and seventh 
decades of their lives and was associated with smoking. It is worthy to 
note that SCC was the most prevalent cancer among the smokers. 
Twenty cases were diagnosed as bronchogenic carcinoma by clinical 
findings, eighteen of which also being confirmed by the histological 
examinations. Moreover, two cases of sarcoidosis diagnosis using FFB 
were approved by biopsy. Out of 297 bronchial biopsies, the most 
common indication for FFB were airway collapse and unknown 
pulmonary opacity. 
Conclusion: Considering the important role of FFB in the diagnosis of 
pulmonary diseases, especially cancers, it seems that various diagnostic 
measures should be taken into consideration before disease progression. 
According to our evaluations, patient screening by the family physicians is 
recommended for the patients with cancer or TB as the two most 
prevalent diseases in our study. 
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Introduction
Bronchoscopy is the current gold standard for visualizing inside of the airways and determine 
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the exact occurrence rate, reasons, and severity 
of the airways obstruction (1). Use of flexible 
fiberoptic bronchoscopy (FFB) as an effective and 
minimally invasive technique for diagnosis and 
management process in a variety of lung diseases 
have greatly increased due to its low morbidity 
and mortality rates (2). Today, FFBs allow 
direct visualization of the airways, which have 
diameters of less than 2 mm (3). There are 
numerous indications for bronchoscopy 
including atelectasis, persistent local wheezing, 
peripheral pulmonary nodule, hemoptysis, 
chronic cough, pleural effusion, recurrent and 
unresolved pneumonia, and tuberculosis (TB) 
(4). Although flexible bronchoscopy is generally 
considered as a safe procedure, some 
complications might be encountered during or 
after the bronchoscopy such as hypoxemia, 
bronchospasm, seizure, laryngeal spasm, 
laryngeal edema, pneumothorax, septicemia, 
bacteremia, airway obstruction, respiratory 
arrest, hemorrhage, vomiting, arrhythmia, and 
cardiovascular collapse (5). Here we reviewed 
retrospectively the indications, outcomes, and 
complications of FFB in 500 patients who 
referred to Imam Reza hospital, Mashhad, Iran 
and the results were compared with the global 
statistics. Also the relationship correlations 
between bronchoscopic findings and  
the demographic characteristics, clinical 
presentation, and histopathological exami-
nation were investigated. 

 

Materials and Methods 
Patients 

In this retrospective study, total of 500 patients 
who underwent FFB at the Respiratory Endoscopy 
Section of Internal Department in Imam Reza 
Hospital, Mashhad, Iran were selected. The 
patients were either from the internal or surgery 
wards or were referrals from other hospitals and 
were examined by the FFB for various reasons 
such as hemoptysis, chronic cough, fever, 
sweating, and abnormal radiological findings 
suspicious of having lung cancer. 

It should be noted that the FFB was performed 
by a pulmonologist and the reports were 
completed containing the patient’s demographic 
data, history of cigarette smoking, duration of 
symptoms, premeditation, indications, chest X  
ray, cytological and histopathological findings, 
complicationsprognosis. 

 
Ethical Considerations 

Informed consents were obtained from the 
patients prior to the procedure and the study was 
approved by the Research Ethics Committee of 
Mashhad University of Medical Sciences, Iran. 
Patients who refused bronchoscopy and those 

with incomplete data or severe hypoxia were 
excluded from the study. 

 
Bronchoscopy 

Prior to the bronchoscopy procedure, lateral 
and frontal chest X-ray examinations, 
spirometry, arterial blood gas analysis, and 
electrocar-diography were performed. If needed, 
high resolution Computerized Tomography (CT) 
scan was also carried out in some cases. Bleeding 
time, prothrombin time, partial thromboplastin 
time, and platelet count were all assessed 
if transbronchial lung biopsy (TBLB), 
endobronchial biopsy, or brushings were 
supposed to be executed. 

Finally, the FFB was carried out using 
bronchoscopes (BF 1T150 or BF XT240 models, 
Olympus Medical Systems Corporation, Tokyo, 
Japan) with outer diameters of 5.3 to 5.4 mm and 
working lengths of 600 mm under local anesthesia 
with lidocaine 10% spray, in most cases through 
the transnasal route in the supine position. 

Briefly, following the local anesthesia of nasal 
and oropharynx, the FFB examination of vocal 
cords, upper airways and the tracheobronchial 
tree was performed. After thorough examination 
of the bronchial tree, biopsies were taken from the 
lesions. If the airways were clean, bronchoalveolar 
lavage (BAL) was performed with NaCl solution in 
patients with abnormal CT scan or radiological 
findings to collect samples for cytology 
examination, smear, and culture for Burger King 
BK. The TBLB was applied blindly (i.e., without 
fluoroscopy guide) in the selected patients. 

Afterwards, the BAL fluid and secretions were 
collected for cytological and microbiological 
analysis. The TBLB or endobronchial biopsies 
were collected for the histopathology 
examinations. None of the patients underwent 
bronchial brushing. During the FFB all the patients 
were continuously monitored with electro-
cardiogram (ECG) and pulse oximeter. Suction was 
stopped and the bronchoscope was withdrawn 
when oxygen saturation was low and did not 
return to normal. 

Fortunately, in this study we did not confront 
any significant problematic complications. Hypoxia 
during the bronchoscopy was corrected by 
reducing the suction and trying autotherapy. 
Hemoptysis did not occur during the 
bronchoscopy, although there was very little 
bleeding during the TBLB which was controlled 
effectively. 

 
Statistical analysis 

The collected data were entered into MS Excel 
97 for windows XP professional. The results were 
presented as median and mean percentage values 
and standard deviation or range. 
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Results 
Demographic Data 

A total of 500 bronchoscopies were 
performed, most of which being diagnostic and 
only a few of them were carried out for 
therapeutic purposes. Out of the 500 patients, 
235 were males and 265 individuals were 
females. Age of the studied patients ranged from 
20 to 80 years with a mean of 50 years. 

The frequency of age groups of over 70, 60-
70, 50-60, 40- 50, 30-40, and under 30 years of 
were 167, 158, 70, 30, 38, and 38 cases, 
respectively.  

About 150 (30 %) patients had a history of 
cigarette smoking and 49 (33%) individuals 
among them had cancer. 

 
Clinical Presentation and Radiological Findings 

Clinical symptoms of the patients at the time 
of referral are presented in Figure 1. A total of 
81 (16.2%) patients had lung cancer. As shown 
in Figure 2, frequency of different cancers 

among the patients with smoking habit was as 
squamous cell carcinoma (SCC) in 37 (25%) 
cases, small cell lung cancer (SCLC) in ten 
(20.4%) patients, and adenoid cystic carcinoma 
(ACC) in two individuals. None of the patients 
with large-cell carcinoma (LCC) used to smoke 
cigarette. 

The erythrocyte sedimentation rate (ESR) 
results documented in the medical records of 
the 101 patients represented 39 (38.61%), 35 
(34.65%), 56 (55.44%), 25 (24.75%), and 25 
(24.75%) of the patients as ESRs of <20 mm/h, 
20-40 mm/h, 40-60 mm/h, 60-80 mm/h, and 
80-100 mm/h, respectively. 

Moreover, 38 cases (37.62%) with ESRs of 
higher than normal interval were reported to 
demonstrate histological findings including SCC, 
ACC, SCLC, TB, chronic bronchitis, and hydatid 
cyst in eight (21%), five (13.15%), five 
(13.15%), one (2.6%), one (2.6%), and one 
(2.6%) individuals, respectively. Thirteen cases 
(34.21%) had normal results and one (2.6%)  

 

 
 

Figure 1. Clinical symptoms of the patients at referral time 

 

 
 

Figure 2. Frequency of the different cancers among the smoker patients 
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Table 1. Frequency of the radiological findings 

Symptoms Patients No (%) 

Opacity 300 (60%) 
Pulmonary infiltration 46 (9.2%) 
Effusion 20 (4%) 
Obstructive collapse 19 (3.8%) 
Mediastinal changes 15 (3%) 
Bronchiectasis 12 (2.4%) 
Pulmonary mass 9 (1.8%) 
Lymphadenopathy 6 (1.2%) 
Loss of lung volume 5 (1%) 
Miliary lung shadows 4 (0.8%) 
Interstitial lung disease 1 (0.2%) 
Combined type 0 (0%) 
Normal 20 (4%) 

 
was affected with severe anthracosis. Table 1 
summarizes the radiological findings of  
the studied patients. The erythrocyte 
sedimentation rate (ESR) results documented in 
the medical records of the 180 patients 
represented 39 (21.66%), 35 (19.44%), 56 
(31.11%), 25 (13.88%), and 25 (13.88%) of the 
patients as ESRs of <20 mm/h, 20-40 mm/h, 
40-60 mm/h, 60-80 mm/h, and 80-100 mm/h, 
respectively. Moreover, 35 cases (19.44%) with 
ESRs of higher than normal interval were 
reported to demonstrate histological findings 
including SCC, ACC, SCLC, TB, chronic 
bronchitis, and hydatid cyst in eight (22.85%), 
five (14.28%), five (14.28%), one (2.8%), one 
(2.8%), and one (2.8%) individuals, 
respectively. Thirteen cases (37.14%) had 
normal results and one (2.8%) was affected 
with severe anthracosis. Regions of 
homogenous and non-homogenous opacity in 
all the 500 patients, who underwent the FFB, 
are shown in Table 2. 

 
Table 2. Regions of homogenous and non-homogenous 
opacity in the 500 flexible fiberoptic bronchoscopy patients 

Area 
Opacity 

Homogenous 
No (%) 

Non-homogenous 
No (%) 

Right middle lobe 46 (15.3%) 23 (7.7%) 

Right lower lobe 42 (14%) 16 (5.3%) 

Upper right lobe 32 (10.7%) 13 (4.3%) 

Upper left lobe 15 (5%) 12 (4%) 

Left lower lobe 15 (5%) 9 (3%) 

Left middle lobe 12 (4%) 8 (2.7%) 

Left perihilar region 12 (4%) 5 (1.7%) 

Right paratracheal 
region 

5 (1.7%) 2 (0.4%) 

Right paracardiac 
region 

4 (1.3%) 2 (0.4%) 

Left paracardiac 
region 

2 (0.7) 2 (0.4%) 

Left paratracheal 
region 

1 (0.3%) 0 

 
Bronchoscopic findings 

Bronchoscopy was diagnostic in 40 (8%) 
patients including 20 cases (4%) with cancer, two 

cases (0.4%) of sarcoidosis, 16 cases (3.2%) of 
TB, and two cases (0.4%) of hydatid cyst. 
Comparison was made between the 
bronchoscopic and pathological findings. 
Eighteen of the twenty cancer cases diagnosed by 
bronchoscopy were confirmed to be SCC by 
histopathology and biopsy was reported as 
normal in the other two patients. Two cases, 
which were diagnosed as hydatid cyst by 
bronchoscopy, were also confirmed by the 
histopathological evaluation. 

Regarding sarcoidosis identification, the two 
methods were not consistent and histopathology 
did not affirm the positive result of 
bronchoscopy. In case of TB, six out of the sixteen 
TB diagnoses by bronchoscopy were also 
approved by the histopathological findings while 
four individuals had a normal biopsy and biopsy 
examination was not requested in 6 cases. 

Anthracosis was observed in 70 patients in 
addition to the other pulmonary abnormalities. 
These patients included twenty anthracotic 
pigment cases without lung cancer risk, nineteen 
cases of unknown specific cytology, sixteen 
chronic granulomatous bronchitis cases 
suspicious of TB, five SCCs, four anthracofibrosis, 
two severe anthracotic pigment cases with 
undetectable mucus layer, two chronic bronchitis 
with mild squamous metaplasia, one anthracotic 
pigment with non-specific inflammation, and one 
mild squamous metaplasia. 

Figure 3 demonstrates the location of main 
lesions observed by the flexible bronchoscopy in 
the patients. In cytological examinations, 180 
patients were normal, 150 patients had 
inflammatory polynuclear cells without 
metaplasia. Additionally, 60 patients were 
suspicious of malignancy in cytology due to the 
scattered neoplastic cells with unequal 
hyperchromatic nuclei, some vacuoles, and 
increased nucleus to cytoplasm ratio. 

Moreover, 46 patients showed inflame-
matory metaplastic polynuclear cells in 
cytology, 15 cases had abundant mature 
squamous cells and small squamous cells 
without neoplastic cells. Cytology slides of 
seventeen patients contained abundant 
mature squamous cells and small 
squamous cells with neoplastic cells and 
eight patients had hydatid cyst fluid with 
abundant hooklet and calcium deposits. 

Bronchial biopsy was taken from 297 
cases out of the 500 bronchospy exami-
nations. According to the histopathology 
results of the biopsy specimens 120 patients 
were normal. On the other hand, cancer, 
granulomatous bronchitis suspicious of TB, 
chronic bronchitis with metaplasia, and 
hydatid cyst were reported by histopathology  
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Figure 3. Locations of the main lesions in evaluation by flexible fiberoptic bronchoscopy 

 
in 81 (27.27%), 38 (12.79%), 50 (16.83%), and 
eight (2.7%) individuals, respectively. Among the 
85 patients at initial stages of cancer, 49 cases 
(60.4%) were reported to have SCC, 19 (23.1%) 
had SCLC, 10 (12%) had ACC, and three cases 
(3.5%) were diagnosed as large-cell carcinoma 
(LCC). Among the 81 patients at initial stages of 
cancer, 49 cases (60.49%) were reported to have 
SCC, 19 (23.45%) had SCLC, 10 (12.34%) had 
ACC, and three cases (3.7%) were diagnosed as 
large-cell carcinoma (LCC). 
 
Complications 

Fortunately, in this study we did not confront 
any remarkable complications. Hypoxia during 
the bronchoscopy was corrected by autotherapy 
and reducing the suction. Hemoptysis did not 
occur during the bronchoscopy; however, there 
was very little bleeding during the TBLB which 
was controlled effectively. 

 

Discussion 
The importance of bronchoscopy in detection 

of different pulmonary diseases is absolutely 
clear (6). In the present study, the most common 
indication of FFB was lung cancer (50%), 
although it was also important for diagnosis of 
the other respiratory diseases. This finding is 
consistent with the previous studies performed 
in Nigeria, Switzerland, and India (7-9). 

In this study, bronchial biopsy was requested 
for 293 cases out of 500 bronchoscopies. Of 
these biopsies, 81 cases were diagnosed to have 
bronchial cancer accounting for 27% of the 
biopsies. The most common age group with 
bronchogenic carcinoma was found to be the 
sixth and seventh decades of life. These results 
are comparable with the previous studies 
performed in other countries (8,10). 

Regarding the gender distribution of the 
patients, 43 of the 81 lung cancer patients were 

females and 38 were males, which  is not 
consistent with the literature in other countries 
(9,4,10). This is likely due to the lower number 
of cases with cancer investigated in this study 
compared to the global statistics. Another 
reason could be that in the developing countries 
such as Iran, men are responsible for paying 
most of the expenses in a family while follow-up 
and treatment of a disease may lead to 
unemployment and ultimately, loss of the 
family's income. Therefore, they may not refer 
to a doctor until they are not in difficult 
situations and progressed stages of the disease. 
On the other hand, females take the disease 
more serious and refer to a doctor sooner. 
Moreover, tobacco use is of high prevalence 
among the women. 

The most common etiology of the primary 
lung cancer is smoking cigarette (11). Among all 
the cancer cases, 49 were smokers, of whom 33 
were males and sixteen were females. According 
to our findings, 60.5% of the patients with 
primary lung cancer were smokers and female 
smokers were half of the males. These results 
obtained from the current study do not differ 
significantly from the statistics of other 
countries and the small differences can be 
neglected due to the low number of smokers 
with cancer studied in the current study 
compared to the previous studies (12,13,10). 

In the current study, SCC was the most 
common cancer related to smoking habit and 
LCC and ACC were less associated with smoking 
cigarette. This finding is also in agreement with 
the results of other studies (14,15,10). 

In this study, the most common clinical 
symptoms at presentation were cough, dyspnea, 
hemoptysis, fever, and sweating, which are in 
line with the results of most studies (16-18). 
Unfortunately, patients with lung cancer who 
used opium simultaneously with cigarette was 
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less coughing, mainly due to the effects of opium 
on the cough receptors. 

Elevated ESR as a marker of systemic 
inflammation is often observed in patients 
with infection, malignancy, and autoimmune 
diseases (19). 

Recently, it was demonstrated that raised 
ESR could be associated with pulmonary 
impairment rather than the conventional 
measures of muscle inflammation in the patients 
with myositis (20). 

In the current study, eighteen patients had 
ESRs higher than 80 mm/h. It should be noted 
that ESR alterations were documented in the 
medical records of only 37 cases with 
bronchogenic carcinoma. 

Opacity was the most common chest 
radiography finding in this study followed by 
pulmonary infiltration, effusion, obstructive 
collapse, bronchiectasis, pulmonary mass, and 
lymphadenopathy. Radiological findings were 
consistent with other tests in some reports, and 
inconsistent in others which might be due to the 
different referral times (18,4). 

In this study, right upper lobe was the most 
common site of involvement. The mentioned 
result is in accordance with the literature 
(10,21). This pattern is likely associated with 
the changes in vascular, lymphatic, and 
anatomic structures (21) and could as well be 
due to the proximity of the first division after 
carina in the right side. 

A valuable finding of the present study is 
confirmation of the clinical diagnosis through 
histopathological examination. Eighteen cases 
(90%) out of the twenty bronchogenic 
carcinomas diagnosed by bronchoscopy were 
also confirmed by the histological specimens. As 
a result, the importance of clinical and 
bronchoscopic examinations is highlighted, 
especially when histopathology is ambiguous. 

In line with the results of previous studies, the 
SCC was the most commonly diagnosed cancer 
followed by the SCLC in contrary to the LCC, which 
had the lowest prevalence (14,15,13). Moreover, 
histopathological evaluation confirmed the 
bronchoscopic diagnosis of 38 cases with 
granulomatous inflammation, among which 
eighteen cases were suspected to be TB or 
sarcoidosis. 

It seems that concerning the relatively high 
infection rate and frequency of TB in this region 
(22), the prevalence rate of 12.79% cannot be 
real. It should be mentioned that firstly, 
bronchoscopy is less commonly used for TB 
diagnosis and it is generally performed when 
the other methods fail to prove the disease. 
Secondly, since smears and TB bacillus cultures 
are the most definitive diagnostic methods for 

TB and are available as simpler methods, biopsy 
is not usually necessary. In addition, 
approximately 20-30% of the TB cases present 
as extra-pulmonary involvements and the 
obtained statistics might not indicate the actual 
prevalence of TB. 

In this study hydatid cysts of the 297 
bronchoscopic cases with biopsy, 8 patients had 
hydatid cysts, among 297 bronchoscopic cases 
with biopsy in this study, 8 patients had hydatid 
cysts 2 of which were clinically diagnosed as 
hydatid cysts and confirmed by the biopsy.  

Sarcoidosis was detected clinically in two 
cases and both were approved by the 
histopathological examination. 

In Iran, sarcoidosis has a lower prevalence 
when compared to the TB, which is the same as 
some other countries such as India, Nepal, and 
Saudi Arabia (23,6,8). 

Anthracosis as another finding of FFB was 
detected in 70 cases (14%) accompanied with 
other pulmonary abnormalities such as chronic 
granulomatous unilateral bronchitis suspicious 
of TB, SCC, anthracofibrosis, mild squamous 
metaplasia, and chronic bronchitis with mild 
squamous metaplasia. The prevalence of 
simple anthracosis in the previous works has 
reported to be 3.4 - 21%, which is in line with 
our findings (24). 

 

Conclusion 
In summary, our finding of smoking-

associated bronchogenic carcinoma as the most 
common bronchoscopic detection was consistent 
with the previous studies. Lung cancer was more 
frequent in females and in the seventh and sixth 
decades of life. The lesions of lung cancer were 
more commonly found in the upper lobe of both 
sides with the higher frequency in the right lung. 
Furthermore, the SCC was the most common 
malignancy followed by the SCLC and LCC, which 
demonstrated the lowest prevalence. The 
histological examination confirmed most of the 
bronchogenic carcinoma cases diagnosed by 
bronchoscopy. Cough, dyspnea, hemoptysis, 
fever, and sweating were the frequent clinical 
symptoms at the presentation. 
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