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ABSTRACT
Background. Transbronchial needle aspiration (TBNA) is

an established procedure for sampling the mediastinal lymph
nodes. Data reported from India are limited on this routine
procedure. We describe our experience of the efficacy,
diagnostic accuracy and safety of TBNA.

Method. We retrospectively reviewed all TBNAs done at
our centre between 2006 and 2009. Under local anaesthesia,
accessible lymph node stations were sampled thrice without
fluoroscopy and without an on-site cytopathologist. Data are
presented in a descriptive manner.

Results. A total of 4513 diagnostic bronchoscopies were
done, of which 473 (10.5%) underwent TBNA. There were
297 men (63%) and 176 women (37%) with a mean (SD) age
of 46.2 (13.98) years. The most common clinical diagnoses
were sarcoidosis (50.5%), lung cancer (26.8%), tuberculosis
(8.7%) and others (14%). The overall efficacy of TBNA in
sampling a mediastinal/hilar lymph node was 72%. The accuracy
of TBNA in achieving a pathological diagnosis was 40.4%,
whereas the diagnostic yield of a successful procedure was
56.8% (lymph nodes were successfully sampled in 193 of 340
procedures). The most common diagnoses on cytology were
sarcoidosis and lung cancer. In patients with a clinical diagnosis
of lung cancer, the diagnostic accuracy of TBNA was 46.5%
(59 of 127), whereas in patients with sarcoidosis it was 38.1%
(91 of 239). TBNA provided an additional diagnostic yield in
5.6% (12 of 215) of patients with sarcoidosis who also
underwent transbronchial lung biopsy. There were no
periprocedural complications.

Conclusion. Blind TBNA is a safe and effective procedure
that can be routinely done in the bronchoscopy suite.
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INTRODUCTION
Transbronchial needle aspiration (TBNA) through a flexible
bronchoscope is a minimally invasive sampling technique1 that is
safe and effective for the diagnosis of intrathoracic lymph-
adenopathy identified on computed tomographic (CT) scan of the
chest.2–4 Although commonly used for the diagnosis and non-
surgical staging of bronchogenic carcinoma,2 its use has been
extended to the diagnosis of benign diseases such as tuberculosis5,6

and sarcoidosis,7,8 with varying degrees of success. Despite its
proven effectiveness, TBNA has been reported to be underutilized,9

largely because of the belief that it is a suboptimal technique,
which may fail to obtain a high yield, concerns about safety and
lack of an on-site cytopathologist.10 Training and experience
improves the results obtained from TBNA.11,12 Careful attention
to the anatomy, doing a CT scan before TBNA, adopting an
optimal TBNA technique and care in specimen acquisition are
some other factors that also improve the diagnostic yield of
TBNA, obviating the need for a more invasive procedure. In the
past few decades, a variety of methods such as rapid on-site
evaluation,13,14 use of a large-bore needle for obtaining a core
biopsy specimen for histology,15,16 fluoroscopy,17 endobronchial
ultrasound (EBUS),18–20 integrated positron emission tomography
(PET) and CT21 have been used to increase the yield. These
adjuncts require expertise and special training, and further increase
the cost of the diagnostic procedure. On the other hand,
conventional blind TBNA cytology is a relatively cost-effective
procedure that can be done in routine clinical practice. However,
it has not been extensively studied owing to concerns regarding its
efficacy and safety, and technical difficulties. In developing
countries, conventional blind TBNA cytology remains the
technique of choice in clinical practice.22–24

We reviewed our experience with TBNA during routine flexible
bronchoscopy in a resource-limited setting to examine the
procedural efficacy and diagnostic yield in patients presenting
with intrathoracic lymphadenopathy, irrespective of the aetiology.

METHODS
We started TBNA at our centre in 2006, after being formally
trained in the procedure.

This is a retrospective review of all TBNAs done during
routine diagnostic bronchoscopies at our centre between 1 January
2006 and 31 December 2009. Informed consent was taken from

Original Articles



137

all patients and the study was approved by the Institute Ethics
Committee.

Selection and preparation of the patient
All patients undergoing routine diagnostic bronchoscopy for
intrathoracic lymphadenopathy identified on CT scan of the chest,
irrespective of the aetiology, were subjected to TBNA, and were
included in the study. Lymph nodes were considered enlarged and
amenable to TBNA when the smallest nodal diameter was >1 cm.
History, physical examination, radiological findings and
provisional clinical diagnosis were noted on the patient’s record
sheet before the procedure. A negative sputum smear examination
for acid-fast bacilli (AFB) on two occasions was a prerequisite for
bronchoscopy. All patients received nebulized lignocaine (4%
solution) immediately before the procedure. Topical 2% lignocaine
jelly was applied in the nasal cavity augmented with ‘spray as you
go’ 2% lignocaine over the vocal cords and the airways. No
sedation was used before or during the bronchoscopy.

Bronchoscopic procedure and slide preparation
Bronchoscopy was done in a well-equipped bronchoscopy room
using a consistent protocol; all procedures were done in an
outpatient setting. The procedure was done in the supine position,
through the transnasal or oral route, by an experienced consultant
or by residents under direct supervision, using a flexible fibreoptic
bronchoscope (BF-1T20 or BF-TE2, Olympus Optical Co., Japan,
or Pentax FB-19TV, Asahi Optical Co., Japan). All TBNA
specimens were obtained using a standard, retractable, 21-gauge,
13 mm long cytology needle (Olympus Optical Co., Japan).

After a brief examination of the airways, the scope was posi-
tioned at the appropriate location.25 The needle, retracted within
the metal hub of the catheter, was introduced through the working
channel of the bronchoscope. On visualization of the metal hub at
the distal end of the bronchoscope, the catheter was retracted until
the needle became visible. The scope and the needle together were
placed at the target site. The tracheobronchial wall was penetrated
perpendicularly by the jabbing method, hub against the wall
method or cough method, either singly or in combination.26 Upon
penetration of the needle at the target site and with continuous
suction with a 20 ml syringe in place, the catheter was moved to
and fro to shear off cells from the lymph node. This process was
repeated up to three times to obtain multiple samples from each
site. The suction was then released, the needle pulled out and the
catheter withdrawn from the scope. The specimen was blown
from the needle onto a slide using air in the syringe, i.e. direct
smear technique.27 A smear was made with the help of another
slide and immediately fixed in a 95% alcohol jar. Three aspirates
were obtained from each location. On-site cytological assessment
for adequacy of the sample was not available.

An experienced cytopathologist examined all the smears for
adequacy of samples, definite diagnosis and AFB. Adequate

lymph node samples were defined by a preponderance of benign
lymphocytes, and represented a successful procedure. Bronchial
contamination was excluded by scarcity of the respiratory
epithelium. Representative samples containing malignant cells
were considered diagnostic of malignancy. In the presence of
compatible clinicoradiological features, compact epithelioid cell
granuloma without necrosis in AFB-negative smears was
considered diagnostic of sarcoidosis. Smears were considered
diagnostic of tuberculosis in the presence of granulomatous
inflammation with necrosis and/or demonstration of AFB.
Bronchoalveolar lavage (BAL), transbronchial biopsy (TBB) and
endobronchial biopsy were also done as clinically indicated.

Finally, a learning curve for the TBNA technique over a 4-year
period was determined to estimate the effect of experience of the
bronchoscopist on successful aspiration of a lymph node and
diagnostic yield. Data are presented in a descriptive manner using
mean (SD) or number (percentage).

RESULTS
A total of 4513 routine diagnostic bronchoscopies were done
during the study period, and 473 patients (10.5%) underwent
TBNA from the paratracheal, subcarinal and hilar lymph nodes
identified on a CT scan of the thorax. There were 297 men (63%)
and 176 women (37%) with a mean (SD) age of 46.2 (13.98) years.
The most common clinical diagnoses on the basis of history,
physical examination and radiology were sarcoidosis (50.5%),
lung cancer (26.8%), tuberculosis (8.7%) and others (14%).

Adequate lymph node samples (i.e. presence of lymphocytes)
were obtained in 340 of 473 patients (72%). A diagnostic sample
for cytology was obtained in 193 patients (40.4%). The diagnostic
yield increased to 56.8% (193 of 340) after excluding cases
without adequate lymph node sampling (i.e. unsuccessful
procedures). The most common diagnoses on cytology were
sarcoidosis and lung cancer. In patients with a clinical diagnosis
of lung cancer, the diagnostic accuracy of TBNA was 46.5% (59
of 127) whereas it was 38.1% (91 of 239) in those with sarcoidosis
and 43.9% (18 of 41) in those with tuberculosis (Table I). In the
remaining 23 patients, diagnoses of lymphoma, cryptococcosis,
seminoma, metastatic carcinoma or others were established. In 59
patients who were positive for malignancy on smear, 31 had non-
small cell lung cancer, 24 had small cell lung cancer and 4 had
lymphoma. Figure 1 shows a steady rise in successful lymph node
sampling as well as diagnostic yield over a 4-year period.

Additional transbronchial lung biopsy (TBLB) for concomitant
parenchymal abnormalities was done in 51.1% (242 of 473) of
patients who had TBNA. Among patients with sarcoidosis who
had undergone TBNA, TBLB was done in 90% (215 of 239).
When the results of both TBLB and TBNA were combined, the
diagnostic yield was 70.2% (151 of 215), with TBNA providing
an additional diagnostic yield in 5.6% (12 of 215) of patients
(Table II).

TABLE I. Results of transbronchial needle aspiration (TBNA) and transbronchial lung biopsy
(TBLB) in various disease conditions

Procedure Sarcoidosis Bronchogenic carcinoma Tuberculosis Others

TBNA 239 (50.5) 127 (26.8) 41 (8.7) 66 (14)
Adequate sample 173 (72.3) 92 (72.4) 29 (70.8) 46 (69.7)
Diagnostic sample 91 (38.1) 59 (46.4) 18 (43.9) 25 (37.9)
TBLB 215 (45.5) 5 (1.1) 10 (2.1) 12 (2.5)
Diagnostic 139 (64.7) 3 (60) 5 (50) 7 (58.4)
Values in parentheses are percentages
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We did not encounter any complications during TBNA, but
after TBLB, 5 patients developed a pneumothorax, which resolved
with simple aspiration.

DISCUSSION
We were able to obtain an adequate sample in 72% and a definite
diagnosis in 40.5% of patients who underwent a TBNA. The
procedure also provided additional diagnostic yield in patients
with sarcoidosis who also underwent TBLB. There was an
improvement in the diagnostic yield with passing years, reflecting
the cumulative experience in performing the procedure. TBNA
was safe and we encountered no complications.

After the initial experience of Wang et al.1,28 and the large
experience of multiple centres, TBNA has emerged as a safe and
useful minimally invasive technique with great potential for the
diagnosis and staging of bronchogenic carcinoma. The only
requisite is close proximity of a lymph node to the airways. At our
centre, lung cancers present late (mainly in stages IIIb or IV) and
hence TBNA is used mainly for diagnosis.29 We did a TBNA in
almost all patients with intrathoracic lymphadenopathy,
irrespective of the initial diagnosis. This is important and is in
contrast to the observations made by Haponik and Shure.10 who
suggested more than a decade ago that the most common reasons
for underutilization of TBNA are technical difficulty, lack of
rapid on-site cytopathological evaluation to assess adequacy of
the specimen, and a belief that the procedure was not useful.

The diagnostic yield in our study was comparable with that of
many studies.30–32 However, higher yields have been described in
the literature.3,33–35 The lower yield in our study was probably

because TBNA was done as part of routine initial bronchoscopic
evaluation in patients with intrathoracic lymphadenopathy,
irrespective of the clinical diagnosis. The higher diagnostic yield
in many studies could be related to the higher prevalence of lymph
node metastasis in the study population,2,36 larger size of lymph
node,37,38 selective aspiration of paratracheal and hilar lymph
nodes,38,39 use of a larger-bore needle to obtain a core biopsy
specimen for histopathology40 and utilizing rapid on-site
cytopathological examination.13,41 Other possible reasons for the
lower yield in our study could be nodal motion, and the varying
distance between the carina and nodal position without real-time
guidance.42

The other obvious reason for the reported high yield of TBNA
could be the performance of TBNA in select populations leading
to a selection bias. When the pre-test probability of diseases such
as sarcoidosis or lung cancer is very high, the diagnostic yield is
likely to be high. However, the yield will depend on the prevalence
of the disease and may be lower if unselected patients with
intrathoracic lymphadenopathy of unknown aetiology are enrolled.
An inherent weakness of blind TBNA is technical selection bias,
wherein a procedure is prematurely terminated because of some
complication, technical difficulty or the operator’s judgement
about the adequacy of the sample.

Some studies7,43,44 have reported higher TBNA yield with
sarcoidosis in stage I than in stage II disease. However, this was
refuted by Trisolini et al.8 who demonstrated a similar diagnostic
yield, irrespective of the stage of the disease. In our study, the
diagnostic yield of 70.2% with combined TBNA and TBLB, and
an additional yield of 5.6% with TBNA alone in sarcoidosis
irrespective of the stage, further highlight the usefulness of TBNA
for the diagnosis of sarcoidosis.

As opposed to the recommended 4 passes per node,37 we stuck
to the notion that high yield occurs with the ‘first stick’, and
restricted ourselves to a maximum of 3 passes per node; primarily
because in all our cases we needed a tissue diagnosis and, in a
majority of our patients, alternative lymph node sites for sampling
were available. Although complications such as mediastinal
haematoma,45 haemomediastinum,46 fever and bacteraemia47,48

following TBNA have been reported sporadically, we did not
encounter any complication during or after the TBNA.

Similar to previously reported experience,11,12,49 we also had a
learning curve, wherein the diagnostic yield improved progressively
over 4 years. It is therefore imperative that bronchoscopy suites
should adopt blind TBNA in their routine practice, which is a
simple, safe and fairly useful procedure.

There are a few limitations of our study. Importantly, we did
not evaluate the lymph node size and location, which may have
affected the yield. Moreover, as we are a training centre, many
procedures were done by trainee fellows, albeit under guidance,
which could have affected the diagnostic yield.

Conclusion
TBNA is a safe and effective procedure that can be routinely done
in the bronchoscopy suite. Experience in performing TBNA
improves the diagnostic yield over time and contributes to the
success of the procedure.
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