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BACKGROUND: For many years in the United States transbronchial needle aspiration (TBNA)
has been used with flexible bronchoscopy to diagnosis bronchogenic carcinoma, but very few data
are available from the United Kingdom. METHODS: All bronchoscopies performed for suspected
bronchial carcinoma at Papworth Hospital, Cambridge, United Kingdom, over the last 3 years were
reviewed retrospectively. Patients with peribronchial disease, as evidenced by submucosal infiltra-
tion or extrinsic compression on bronchoscopy, were selected for TBNA. Patients with computed
tomography evidence of subcarinal lymphadenopathy were also included. In total we identified 78
patients: 67 with peribronchial disease and 21 with subcarinal lymphadenopathy. All 78 patients
underwent TBNA, and in 8 of these TBNA was performed in 2 sites. RESULTS: Malignancy was
confirmed in 66 of the 78 patients. TBNA was positive in 31/66 (47%) of the patients who had
proven bronchogenic carcinoma. Additional staging information was obtained in 9/21 patients
(42.8%) who underwent subcarinal lymph node aspiration. We also found that TBNA was diagnostic
in 1 patient with tuberculosis and 1 with sarcoidosis. There was only 1 important TBNA complication,
which was a small pneumothorax. CONCLUSION: In our preliminary experience with selected
patients suspected to have bronchogenic carcinoma (based on peribronchial disease or subcarinal
lymphadenopathy), we found TBNA a safe and useful tool. Key words: transbronchial needle aspiration,
TBNA, bronchoscopy, bronchogenic carcinoma, diagnosis. [Respir Care 2003;48(6):602–605. © 2003 Daeda-
lus Enterprises]

Introduction

Flexible bronchoscopy is the most common modality used
to diagnose bronchogenic carcinoma. Conventionally, bron-
choscopy has been combined with forceps biopsy in the di-
agnosis of suspicious lesions. However, in the early 1980s
flexible bronchoscopy used in combination with a dedicated
transbronchial aspiration needle was investigated.1–6 Since
then multiple roles for transbronchial needle aspiration
(TBNA) via flexible bronchoscopy have been demonstrated
with respect to the diagnosis of bronchogenic carcinoma.

Dasgupta et al used flexible bronchoscopy and TBNA
to diagnose carcinoma of the bronchus in endobronchial
lesions, which may manifest as exophytic masses.7 They
concluded that the diagnostic yield appeared to be further
enhanced when this technique was combined with other
conventional methods. These findings were also confirmed
by Govert et al.8

Horsley et al9 suggested that TBNA was very useful in
submucosal lesions, especially those covered with intact
mucosa, which is not readily accessible to other sampling
techniques. Shure and Fedullo used TBNA to sample peri-
bronchial disease in which there was demonstrable sub-
mucosal infiltration or extrinsic compression.10 They
showed that the yield from the aspiration needle was higher
than from conventional forceps biopsy for peribronchial
lesions. Shure and Fedullo11 also investigated TBNA for
mediastinal and subcarinal lymphadenopathy, getting si-
multaneous diagnostic and staging information, with a
lower complication rate than mediastinoscopy. The use-
fulness of TBNA in staging has also been confirmed in
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other studies.12,13 There is also evidence to suggest TBNA
can outperform transbronchial biopsy within peripheral
lung lesions.14,15

Although other transatlantic studies16–18 have confirmed
the usefulness of TBNA, there are few data from the United
Kingdom. We report our experience with TBNA in the
diagnosis of bronchogenic carcinoma. In particular we ex-
amined peribronchial disease and subcarinal lymphade-
nopathy due to nodal involvement.

Methods

We reviewed all bronchoscopies performed for suspected
carcinoma in the last 3 years at Papworth Hospital. In that
period 548 flexible bronchoscopies were performed on
lesions suspicious for bronchogenic carcinoma. All these
patients underwent computed tomography scanning prior
to bronchoscopy. Patients found to have peribronchial dis-
ease on bronchoscopy or subcarinal lymphadenopathy on
computed tomography were entered into the study. During
the study period 78 such patients had TBNA as part of
their workup.

We performed TBNA in only 2 specific groups: patients
with signs of peribronchial disease, and patients with sub-
carinal lymphadenopathy. We originally decided to perform
TBNA on patients with peribronchial disease, as our own
experience using conventional techniques suggested that di-
agnostic yield was low with this disease pattern. Additionally
we employed TBNA for subcarinal nodes, as TBNA is rel-
atively easy to perform, whereas subcarinal nodes are diffi-
cult to sample by other techniques. By sampling subcarinal
nodes we gained useful staging information, which helped to
determine the surgical resectability of the disease. Endobron-
chial lesions were not aspirated, as we already have a high
forceps biopsy success rate. We did not employ TBNA on
paratracheal nodes, as this is technically difficult.13 Hilar nodes
were also not aspirated, because disease of the hilar nodes
does not alter patient management.

Bronchoscopy was usually performed without premedica-
tion. However, patients with known obstructive airways dis-
ease received nebulized bronchodilators 30 min prior to the
procedure. During the procedure, sedation with midazolam
titration was frequently used, along with lidocaine spray.

Bronchoscopy was performed with a standard flexible
bronchoscope (Types 1 T 40, T20 D, P30, T240, and T10,
Olympus, Melville, New York). During the procedure the
TBNA was performed with a MW-319 histology needle
(Mill-Rose Laboratories, Mentor, Ohio) that consists of an
outer sheath (140 cm long and 1.9 mm in diameter) that
contains a 15-mm, 19-gauge retractable needle, within
which is a 21-gauge needle.

During bronchoscopy the catheter was passed through
the biopsy channel with the needle retracted. Under direct
vision the needle was advanced into the tissue perpendic-

ularly for lymph node biopsy, or at 45 degrees for submu-
cosal lesions. Once the needle was appropriately placed
within the lesion, it was minimally advanced, so that the
entire length of the needle was in the tissue. Then the inner
21-gauge needle was retracted and locked in position. The
needle was moved to and fro, under applied suction from
a 20-mL syringe that had been pre-filled with 3 mL of
saline. The pressure was released before the needle was
taken out from the tissue, to avoid false-positive aspirates.
This process was repeated up to 3 times to obtain multiple
samples at each site of interest. If a good core was ob-
tained, it was sent for histology. The remaining saline and
any tissue fragments were sent immediately for cytology.

Other sampling techniques were also performed during
bronchoscopy, including endobronchial biopsy and bron-
chial brushings and washings. All the study patients un-
derwent TBNA, but it was at the bronchoscopist’s discre-
tion which additional sampling methods were performed.
TBNA was always performed prior to other sampling meth-
ods to avoid the false positives. The diagnostic yield from
each sampling technique was then compared. The success
of each sampling technique was judged according to
whether a firm diagnosis could be made on the specimen.
Equivocal pathology was treated as a negative result. If the
specimen was reported as highly suspicious, the case was
reviewed at our multidisciplinary meeting. If radiological,
clinical, and bronchoscopic findings supported the diag-
nosis, the specimen was regarded as positive, with the
combined cytopathologist’s and histopathologist’s agree-
ment.

In patients with false negative bronchoscopic findings
the diagnosis of bronchogenic carcinoma was made from
biopsies obtained via video-assisted thoracoscopy, com-
puted-tomography-guided needle biopsy, or mediastinos-
copy.

We documented the difference in detection rates for
different cell types and for each operator. All complica-
tions were recorded.

Results

There were a total of 78 patients in our study group
(Table 1), of which 66 had histologically confirmed bron-

Table 1. Results of Bronchoscopy in Study Patients

Result n

Histologically confirmed bronchogenic carcinoma 66
False negative (radiologically suspicious carcinoma) 8
True negative for malignancy 2
Sarcoidosis 1
Tuberculosis 1
Total 78
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chogenic carcinoma. That number included 5 patients with
histology highly suspicious for bronchogenic carcinoma.
The histology was confirmed via bronchoscopy in 57 cases,
computed-tomography-guided needle biopsy in 4 cases,
video-assisted thoracoscopy biopsy in 3 cases, and medi-
astinoscopy in 2 cases. Among the remaining 12 patients,
8 had clinical and radiologic evidence of malignancy, 1
had sarcoidosis, and 1 had tuberculosis. The remaining 2
patients were presumed to be true negatives for malig-
nancy, since no evidence of malignancy has been detected,
despite prolonged follow-up and extensive investigation.

TBNA successfully detected 31 of the 66 (47%) histolog-
ically proven bronchial carcinomas. In 4 of these patients the
diagnosis was made solely via aspiration (5.4%). Further-
more, additional staging information was gained in 9 of 21
patients (42.8%) who had mediastinal lymph node biopsy via
TBNA (Table 2). Of these 21 patients only 3 had confirma-
tory mediastinoscopy. Two of the positive TBNA samples
were confirmed via mediastinoscopy, but one of the negative
TBNA was positive on mediastinoscopy. Among the 47
TBNA-negative patients 31 had inadequate samples.

In 8 of the 78 patients we performed TBNA at 2 different
sites, making a total of 86 TBNA performed. Figure 1
shows the efficacy of TBNA in relation to the site of the
lesion. Of those 86 TBNA samples, 36 (41.9%) were pos-
itive. In comparison, 43 of 70 (61.4%) endobronchial bi-
opsies, 12 of 44 (27%) bronchial brushings, and 33 of 73
(45%) bronchial washings were positive (Table 3). The

pickup rates were statistically significant across the 4 sam-
pling techniques (p � 0.004 by Pearson’s chi-square test).
Of note, bronchial brushings did not provide the sole pos-
itive specimen in any patient (Table 4).

The individual operator TBNA success rates were 34.7%,
60%, and 17.7% for operators A, B, and C, respectively.
Figure 2 shows the different carcinoma cell types diag-
nosed using TBNA. Only 1 important complication was
reported: a small pneumothorax.

Discussion

Despite increasing recognition of the usefulness of TBNA
for diagnosing and staging bronchogenic carcinoma, only
small numbers of United Kingdom bronchoscopists are em-
ploying the technique. This may be due to lack of practice

Fig. 1. Efficacy of transbronchial needle aspiration in relation to the
site of the lesion. Clear bars represent totals. Black bars represent
positive efficacy. LLL � left lower lobe. LUL � left upper lobe.
RLL � right lower lobe. RML � right middle lobe.

Fig. 2. Histology of positive transbronchial needle aspiration sam-
ples.

Table 2. Results of Transbronchial Needle Aspiration in Study
Patients

Transbronchial needle aspiration Total Positive Negative

Submucosal/peribronchial lesion 65 (100%) 27 (41.5%) 38 (58.5%)
Subcarinal lymph node lesion 21 (100%) 9 (42.8%) 12 (57.2%)
Total 86 (100%) 36 (41.9%) 50 (58.1%)

Table 3. Efficacy of Transbronchial Needle Aspiration Related to
Conventional Diagnostic Procedure

TBNA
Endobronchial

Biopsy
Bronchial
Washing

Bronchial
Brushing

Total Positive (%) 41.9 61.4 45 27
Positive (n) 36 43 33 12
Negative (n) 50 27 40 32
Total (n) 86 70 73 44

TBNA � transbronchial needle aspiration.

Table 4. Sole Positive Rates for 4 Bronchoscopic Sampling
Techniques

Technique Sole Positive Rate (%)

TBNA 5.4
Endobronchial biopsy 12.1
Bronchial washing 4.0
Bronchial brushing 0

TBNA � transbronchial needle aspiration.
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and knowledge regarding TBNA, or simply because conven-
tional techniques are believed to be adequate.

At our institution TBNA was first introduced in 1999.
Since then we have used TBNA routinely in the diagnosis of
lung cancer, when indicated. Although the results presented
in this report are from our preliminary experience with 78
patients, the overall diagnostic yield increased from 83% to
89% by adding TBNA to conventional techniques.

For peribronchial disease, when we compared our TBNA
yield to that of conventional endobronchial forceps biopsy,
we found the conventional technique superior. This is con-
tradictory to the results published previously by Dasgupta
et al7 and Shure and Fedullo.10 We also found that bron-
chial washings were more useful than other studies had
shown.7 However, we concluded that bronchial brushings
are unhelpful, because they failed to yield any additional
information. Our results suggest that TBNA is best for
detecting small cell carcinoma, compared to other cell
types, which is consistent with other reports.7,18 This may
reflect that in our study small cell tumors tended to be
more diffuse and present with peribronchial disease or
metastasis to mediastinal lymph nodes.

Regarding staging we found TBNA more useful than
some of the previous investigations,11,19,20 whereas our
complication rate was similar to others’ experience.21 Our
data showed that optimal performance of TBNA requires
substantial practice—a finding that has been noted be-
fore22,23 and that may have contributed to the unpopularity
of the technique. The highest diagnostic yield was ob-
tained by the operator with a special interest in the tech-
nique and was not related to years of training.

Conclusions

Our preliminary experience indicates that TBNA is a
useful technique, especially as an adjunct to other sam-
pling methods and when performed by operators who have
the required education and practice. The procedure is quick
and safe and should not substantially increase the cost of
diagnosis. We would recommend TBNA in the workup of
bronchial carcinoma when there is evidence of peribron-
chial disease or mediastinal lymphadenopathy. We find
TBNA to be a safe and useful tool in the diagnosis and
staging of bronchogenic carcinoma.
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