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Abstract
Objective: Transbronchial biopsy (TBB) is an old diagnostic method applied via fiberoptic bronchoscopy. The diagnostic value and
complication rate of the procedure were found to vary in previous studies. In present study, the diagnostic value of TBB was analysed.
Methods: All medical files of 308 patients who underwent TBB between May 2010-May 2015 in our clinic were reviewed retrospectively.
According to the final diagnoses, the diagnostic value and complication rates of TBB, the contribution of the additional samples of the
same bronchoscopic session to the diagnoses, and the requirement of any additional invasive procedure were investigated.
Results: Of all the patients, 63% were female and the mean age was 51 (17-85). Bronchoalveolar lavage was taken in 257 patients. Ten
percent of the procedures could not reach lung parenchyma. TBB was diagnostic in 105 (34%) patients. Fifty (16%) patients were diagnosed via other samples of the same session, 15 (5%) resolved spontaneously, 28 (9%) were diagnosed via other clinical findings, 41
(14%) did not accept further invasive method or were lost-to follow-up. Sixty-nine (22%) underwent an additional invasive procedure.
The most frequent final diagnosis was sarcoidosis and the diagnostic value of TBB was 49%. Diagnostic rate of TBB was lower in fibrotic
interstitial lung diseases (ILD) and malignancy whereas higher in non-fibrotic ILD. No mortality was seen related to TBB, pneumothorax
was seen in 6%; non-massive bleeding in 3%, respiratory failure in 0.3%.
Conclusion: Transbronchial biopsy is a procedure having a higher diagnostic value in certain diseases and has an acceptable morbidity.
When combined with other bronchoscopic samples, the need for further invasive methods decreases significantly.
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INTRODUCTION
In pulmonary diseases, it is important to establish diagnosis through minimal invasive methods in
terms of reducing cost and complications. Fiberoptic bronchoscopy (FOB)-guided transbronchial biopsy (TBB) is a diagnostic technique that has been used for many years (1). It provides the appropriate
sampling particularly in the diagnosis of tuberculosis, organizing pneumonia (OP), and respiratory
bronchiolitis in which the involvement of the disease is apparent in the center of or around the bronchioles and in the diagnosis of some diseases such as lymphangitis carcinomatosa and sarcoidosis
which have involvement throughout the lymphatic distribution (2).
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Transbronchial biopsy should be performed carefully considering its indications and clinical use because some complications associated with the procedure, such as bleeding, pneumothorax, cardiac
arrhythmia, and respiratory failure, can develop (3). In recent years, TBB has been reported to be used
less frequently due to some reasons including the development of alternative diagnostic methods
(4). The diagnostic success and complications of this procedure has been reported at various rates
in national and international studies, and there are no large studies conducted on this subject in our
country.
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In this study, the diagnostic success of TBB performed under the
guidance of FOB without fluoroscopy in the last 5 years, the complications associated with the procedure, and the degree of the need
for further invasive procedure for the final diagnosis when evaluated
with the samples taken in the same FOB session were investigated.
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Patients having TBB intervention code in
the electronic database of our hospital
between May 2010 and May 2015
n=326
Patients with
wrong code
n=18

METHODS
Patient Selection
The study was a single-centered, retrospective cohort study, and
the patients were selected by scanning the electronic database of
the hospital. The medical records of 326 patients who underwent
FOB-guided TBB in our clinic between May 2010 and May 2015 were
evaluated. Of them, 308 patients, who were confirmed to undergo
TBB during this period, were included in the study.
Demographic and radiological features of the patients, pre-diagnoses, complications induced by the procedure, pathology results, and
follow-up results were recorded. The ethical approval for the study
was received from the scientific committee of Süreyyapaşa Chest
Diseases and Chest Surgery Training and Research Hospital (İstanbul,
Turkey). The study was conducted in accordance with the Declaration
of Helsinki. Because it was a retrospective study in which patient files
were reviewed, informed consent was not obtained from the patients.
The Procedure of Bronchoscopy
In the procedure of bronchoscopy that was applied in our clinic, patients were monitored, 2% lidocaine was administered as local anesthesia before the process, and sedation was induced using midazolam when needed. In the presence of localized disease, biopsy was
taken from the segment including the disease. On the other hand, if
there was diffuse involvement, biopsy was collected from the lower
lobe anterior or lateral basal segments between 3 and 6 (5). During
the procedure, at least, one chest disease specialist and bronchoscopy technician had to be ready.
Study Protocol
Transbronchial biopsy pathology results were classified as “diagnostic” or “non-diagnostic”:
1) Diagnostic procedure: The procedures in which TBB pathological evaluation provided a specific diagnosis with clinical and
radiological findings.
2) Non-diagnostic procedure: The procedures in which TBB
pathological evaluation did not provide a specific diagnosis
with clinical and radiological findings. That is, the procedures
in which TBB pathological evaluation were reported as nonspecific findings, normal pulmonary parenchyma, or nonexistent lung parenchymal involvement.
The patients for whom TBB was non-diagnostic were evaluated
in two groups in terms of the need for further invasive procedure (Figure 1):
a) Patients not undergoing further invasive procedure:
1. Patients diagnosed via other procedures that were applied in the same session (bronchoalveolar lavage (BAL),
microbiological or cytological evaluation of bronchial
lavage, brush biopsy, etc.).
2. Patients diagnosed through other noninvasive diagnostic methods (serological tests, microbiological tests, collagen tissue markers, etc.).
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Patients undergoing TBB
n=308

Diagnostic procedure
n=105 (34%)

Non-diagnostic procedure: n=203 (66%)
Nonspecific changes: n=122 (39%)
Normal pulmonary parenchyma n=51 (17%)
No parenchyma n=30 (10%)

Patients not undergoing
further invasive procedure
n=134

Diagnosis with the guidance
of other samples taken in the
same session
n=50

Clinical-radiological
recovery in the
follow-ups
n=15

Patients undergoing
further invasive procedure
n=69

Diagnosis through
other examinations
n=28

Patients refusing further
procedure or loss in
follow-up examination
n=41

Figure 1. Flowchart of patients
3. Patients not undergoing further diagnostic procedure because of clinical--radiological improvement in the follow-up.
4. Patients refusing to undergo further invasive procedure
or patients not returning for follow-up examination.
b) Patients undergoing further invasive procedure: Patients
undergoing any additional invasive diagnostic procedure
after bronchoscopy.
Statistical Analysis
The data obtained were recorded in SPSS for Windows 16.0 (Chicago,
IL, USA) software and presented as mean±standard deviation.
RESULTS
Of the 308 patients included in the study, 63% (n=194) were female
and the mean age was 51±14 (17–85) years. While radiological findings were localized in 26 (8%) patients, they were multilobar or diffuse in other patients. The indication for TBB was established with the
pre-diagnosis of sarcoidosis (51%, n=158) and interstitial pulmonary
disease (38%, n=118) in most of the patients and with the pre-diagnosis of tuberculosis and malignancy in other patients under the
guidance of radiological and clinical findings. The procedure of bronchoscopy was mostly performed on patients with pre-diagnosis of
sarcoidosis. In bronchoscopy, 257 (83%) patients underwent BAL in
the same session.
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Table 1. Transbronchial biopsy pathology results
n

%

Diagnostic findings

105

34

Nonspecific changes

122

39

Normal pulmonary parenchyma

51

17

No parenchyma

30

10

Table 2. Further invasive procedures that were performed
n=69

%

Mediastinoscopy

29

42

Surgical biopsy

26

38

Lymph node biopsy

7

10

TFNAB

3

4

Skin biopsy

2

3

EBUS

2

3

EBUS: Endobronchial ultrasonography; TFNAB: transthoracic fine needle
aspiration biopsy

Diagnostic Value of TBB
Parenchyma could not be reached in 30 (10%) patients. In 105 (34%)
patients, TBB pathological evaluation with clinical and radiological findings resulted as diagnostic. On the other hand, in 203 (66%)
patients, TBB pathological evaluation with the guidance of clinical
and radiological findings was non-diagnostic. Of these 203 patients,
while parenchymal changes and normal parenchyma were reported
in 122 and 51 patients, respectively, parenchyma was not obtained in
30 of them (Table 1).
In the investigation of 203 patients, for whom TBB was non-diagnostic,
with regard to additional invasive procedure, it was observed that 134
of them did not undergo further invasive procedure. In 50 of these 134
patients, diagnosis was established through mucosa or brush biopsies,
BAL fluids, and microbiological examinations, which were applied in
the same session. While 12 patients (4%) refused further invasive procedure, 29 patients (9%) did not visit for follow-up examination.
In 69 (22%) patients, further invasive procedure was applied for diagnosis. The invasive methods that were used are shown in Table 2.
Final Diagnoses
In the detailed evaluation considering diagnoses, the most common
final diagnosis was sarcoidosis (40%). In 59 (49%) patients with sarcoidosis, TBB provided a diagnosis with the guidance of clinical and radiological findings. While diagnosis was established through radiological
and clinical findings, BAL analysis, bronchial mucosa biopsy, and extrapulmonary organ biopsies in 33 patients, further invasive procedures
were required at the rate of 25%. In tuberculosis, which is another granulomatous disease, the rate of the contribution of TBB to diagnosis was
47% and the need for additional process after FOB was 21%.
Organizing pneumonia, which is among non-fibrotic interstitial lung
diseases, was supported by TBB pathology in 13 of 16 patients (81%).

Two patients were diagnosed with the help of clinical findings and
BAL fluid findings and their diagnosis was confirmed in follow-ups.
Surgical biopsy was performed in one patient (5%). In the diagnosis
of hypersensitivity pneumonia (HP) and eosinophilic lung disease
(ELD), the success rate of TBB pathology for obtaining specific findings was 46% and 60%, respectively. On the other hand, non-diagnostic TBB was confirmed by diagnosing with BAL and clinical findings in the follow-ups.
While the rate of diagnostic findings of TBB was 50% for desquamative
interstitial pneumonia and 67% for bronchiolitis, surgical biopsy was
performed in other patients. The final diagnosis was usual interstitial
pneumonia (UIP) in 21 patients and nonspecific interstitial pneumonia
(NSIP) in six patients. The diagnosis of UIP was established with TBB
findings in one patient, with surgical biopsy in 11 patients, and with
clinical and radiological findings in nine patients. Diagnostic findings
of TBB were reported in one of six patients with NSIP.
The diagnosis was established through TBB in all five siderosis patients. Secondary interstitial lung disease (ILD) was diagnosed in 20
patients with ILD, for whom TBB did not provide a specific diagnosis. Sixteen of these patients were followed up with the diagnosis
of connective tissue disease and four patients with the diagnosis of
drug-induced ILD, and no further procedure was applied for these
patients. The success of TBB according to final diagnoses, the rates
of diagnosis with other samples taken in the same session, and the
need for further invasive procedures are presented in Table 3.
Seven patients were diagnosed with anthracosis and 15 patients
who developed radiological improvement in the follow-up were
diagnosed with pneumonia. The final diagnosis of 16 patients was
malignancy. Of these patients, 10 had primary lung cancer, four had
metastatic lung cancer, and two had lymphoma. The success rate of
TBB in the diagnosis of malignancy was 6%.
Complications
Mortality associated with the procedure was not observed. Pneumothorax was found in 18 (6%) patients and respiratory failure in one
patient. While two patients with pneumothorax recovered with high
flow oxygen therapy in the follow-up period, chest tube was inserted
in 16 patients. Of the patients developing pneumothorax, eight had
sarcoidosis, three were those who did not visit for follow-up examinations or refused further examinations, one had OP, one had HP, one
had tuberculosis, one had pneumonia, one had secondary ILD, and
one had malignancy. The patient who developed respiratory failure
was diagnosed with lung cancer. Non-massive bleeding during the
procedure was noted in 11 patients (4%). While four of these patients
did not return for follow-up examinations, three were diagnosed
with sarcoidosis, two with secondary ILD, and one with bronchiolitis.
DISCUSSION
Our study is the largest series that evaluates TBB findings in our
country. The diagnosis was established only through TBB at the rate
of 34%, and no mortality was observed. It was found that diagnostic
success of TBB varied depending on diseases, and TBB was found to
be diagnostic in half of patients with sarcoidosis. While the success
of TBB was high in some diseases including OP, ELD, bronchiolitis,
tuberculosis, and HP, the need for further invasive procedure, particularly for BAL analysis and clinical assessment, decreased. The rate
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Table 3. Diagnostic success of TBB and the need for further
invasive procedures according to final diagnoses

Rate of
diagnosis
via TBB

Diagnosis with
other samples
collected in the
same session

Further
invasive
procedure

Sarcoidosis (n=122)

59 (49%)

33 (26%)

30 (25%)

Tuberculosis (n=15)

7 (47%)

5 (32%)

3 (21%)

OP (n=16)

13 (81%)

2 (14%)

1 (5%)

HP (n=13)

6 (46%)

7 (54%)

-

Eosinophilic lung
disease ELD (n=5)

3 (60%)

2 (40%)

-

DIP (n=4)

2 (50%)

-

2 (50%)

Bronchiolitis (n=3)

2 (67%)

-

1 (33%)

UIP (n=21)

1 (5%)

-

11 (52%)

NSIP (n=6)

1 (17%)

-

5 (83%)

Siderosis/
Pneumoconiosis
(n=5)

5 (100%)

-

-

Secondary interstitial
disease (n=20)

-

-

-

Anthracosis (n=7)

5 (100%)

-

2

Pneumonia (n=15)

-

-

-

Malignancy (n=16)

1 (6%)

1 (6%)

14 (88%)

-

-

-

Patients loss in
follow-up
(n=40)

DIP: desquamative interstitial pneumonia; ELD: Eosinophilic lung disease;
HP: Hypersensitivity pneumonia; NSIP: nonspecific interstitial pneumonia;
OP: organizing pneumonia; TBB: transbronchial biopsy; UIP: usual
interstitial pneumonia

of diagnosis was found to be low in fibrotic interstitial diseases and
malignancy.
In the study by Çetinkaya et al. (6) 53 cases were evaluated with TBB. In
this series, while seven of the lesions were localized, parenchyma could
not be reached in 28% of the procedures and diagnosis was established
in 57%. Uçar et al. (7) evaluated 104 cases and they reported TBB to be
diagnostic at the rate of 48%. In our series, parenchyma was reached in
90% of cases, and diagnostic rate was found to be lower than in other
studies. These different rates might have resulted from different patient
distribution in the study group. In our series, the diagnosis of secondary
ILD was established on the basis of serological tests and clinical findings
in 20 patients and TBB was not diagnostic in these patients. Moreover,
radiological improvement was observed in the follow-up examination
of 15 patients and these patients were evaluated to have pneumonia.
When considered from this point of view, it can be suggested that more
attention should be paid for TBB indication.
With regard to TBB success according to diagnoses, Çetinkaya et al.
(6) obtained the highest diagnostic success rate in sarcoidosis (66%)
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and in malignancy (60%). This rate was reported to be above 50% for
malignancy, tuberculosis, and sarcoidosis and 100% for PCP and silicosis in the study by Uçar et al. (7). In this series, the success rate was
51% in diffuse lesions and 59% in localized lesions. Descombes et al.
(8) succeeded at the rate of 92% in HP and 75% in sarcoidosis with
parenchymal involvement. In other studies, the diagnostic rate of TBB
for sarcoidosis was reported to be 54%–60% (9, 10). In our series, the
diagnostic rate of TBB was 49% in sarcoidosis, the diagnosis of which
was more common. Because we did not classify patients according
to the presence of parenchymal involvement, this rate was for all sarcoidosis patients with and without parenchymal involvement.
It is known that due to patchy involvement, TBB has low sensitivity
but high specificity in the pattern of UIP (11). In recent years, particularly with the description of radiological diagnostic criteria for UIP,
the rate of TBB application has decreased in those patients. Also, in
our series, diagnostic rates are low in fibrotic ILD, such as UIP and
NSIP. In non-fibrotic interstitial diseases, diagnostic rate was about
50% for Desquamative Interstitial Pneumonia (DIP) and bronchiolitis.
This rate was high in OP patients. A diagnosis was established in almost half of HP and ELD patients. These results emphasize the importance of radiological fibrosis signs in TBB indication.
When the results of BAL fluid taken under the guidance of bronchoscopy were evaluated with biopsy, the need for further invasive process reduces (12). Barut et al. (13) reported that the rate of accurate
diagnosis increased when BAL and TBB materials were combined. In
our series, cellular analysis of BAL fluid decreased the need for surgical biopsy in patients having sarcoidosis, OP, ELD, and HP and not
undergoing further invasive process.
Recently, it has been reported that the frequency of TBB application
has decreased because of complications associated with the procedure and because of the development of alternative diagnostic
methods (4). Transbronchial cryobiopsy is a new method that comes
into prominence particularly in the diagnosis of diffuse parenchymal
lung disease. Compared to flexible bronchoscopy, its advantages are
shown to be higher success rate in reaching parenchyma, the ability
to collect larger samples, and the absence of crushing artifacts in the
samples. The diagnostic success rate of cryobiopsy was reported to
be 76-77%. The rate of complications was 7-28% for pneumothorax,
0.3-1.4% for bleeding, and 0.1% for death (14, 15). There is no definite
standardization in some issues such as cooling agent of cryobiopsy,
freezing time, and the distance of parenchyma from the pleura. The
reported rates of diagnosis and complications vary, and new prospective studies are needed for determining the role of the procedure in the differential diagnosis (16, 17).
Another method, endobronchial ultrasonography (EBUS) helps
increase the rate of bronchoscopic diagnosis, particularly in sarcoidosis. In a study comparing EBUS-guided transbronchial needle
aspiration with TBB, the diagnostic value of EBUS was found to be
higher (18). In our center, EBUS has been used more often for the
last 2 years. In the clinical practice of patients with the pre-diagnosis of sarcoidosis, TBB and BAL with FOB are performed primarily,
and EBUS is applied when a diagnosis cannot be established. We
suggest that further studies with larger series should be conducted
for the identification of diagnostic algorithm in patients with the
pre-diagnosis of sarcoidosis.

Eurasian J Pulmonol 2017; 19: 41-5

Because of the complications of TBB, the rate of pneumothorax was
reported to be 6% and the rate of bleeding to be 0-4% in the series
conducted in our country (6, 7). In a series on 173 cases, the rate of
complications, the most common ones of which were bleeding and
pneumothorax, was found to be 6.8% (19). In a current review, the
rate of pneumothorax related to the procedure was reported to
be 0.2-5.5% and chest tube drainage was needed in about half of
them (20). Of our patients, pneumothorax was observed in 6% and
non-massive bleeding was observed in 3%. One patient (0.3%) had
respiratory failure.
The primary limitation of the study is its being a retrospective and
single-centered study. Because of its retrospective design, patients’
detailed history and the existence of comorbid diseases were not recorded. Extensive classification of radiological findings was not performed. They were only grouped as localized and diffuse.
The strengths of the study involve high number of patients and the
implementation of the procedures by an experienced team.
In conclusion, TBB is an easily applicable procedure having high diagnostic value in certain disease groups and low mortality and morbidity. Its diagnostic success is higher in non-localized lesions and
non-fibrotic diseases. When combined with BAL and other bronchoscopic processes, the need for advanced invasive diagnostic methods is reduced.
Ethics Committee Approval: Due to the retrospective design of the study,
ethic committee approval was not taken. Local Academic Committee Approval was taken from Süreyyapaşa Chest Diseases and Thoracic Surgery Training
and Research Hospital.
Informed Consent: Due to the retrospective design of the study, informed
consent was not taken.
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