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Abstract
Background - Use of the flexible needle
via the fibreoptic bronchoscope to aspirate
mediastinal nodes or masses has largely
superseded the use of the rigid needle via
the rigid bronchoscope. However, the yield
at fibreoptic bronchoscopy is relatively
low, although this improves with the use
of a wider gauge needle. In this study the
sensitivity and the safety of rigid needle
sampling of the mediastinum in the diagnosis of lung cancer is evaluated.
Methods - Transtracheal needle aspiration
(TTNA) was performed with the rigid
bronchoscope and a rigid aspiration
needle under general anaesthesia using a
previous computed tomographic (CT)
scan as a guide to the sample site. A cytopathologist immediately examined the
specimens for adequacy and preliminary
diagnosis, thus determining the number
of aspirations.
Results - Twenty four patients were evaluated. The diagnostic sensitivity of TTNA
was 88%. This led to a management decision in 21 patients. There were no false
positives and no complications.
Conclusions - TTNA using the rigid bronchoscope with CT scanning and a cytopathologist present is a sensitive and safe
way of diagnosing lung cancer in patients
with a mediastinal mass or enlarged mediastinal nodes.

diagnostic bronchoscopy.3 However, the positive yield using the flexible needle was low and
other studies have since confirmed that the
diagnostic sensitivity is around 50%, although
the use of a 19 gauge needle has improved this
considerably.4 5
In our institution we found the initial experience with the flexible needle discouraging
and returned to using the rigid needle via the
rigid bronchoscope under general anaesthesia.
We have recently reported that the presence
of a cytopathologist in theatre to determine
adequacy of the specimens increases the yield
considerably.6
In this study we have prospectively evaluated
the diagnostic sensitivity and safety of TTNA
using such technique in 24 patients.
Methods
Twenty four consecutive patients in whom
TTNA was performed using the rigid needle
were evaluated prospectively. Patients were selected for the procedure if they were found to
have a mediastinal mass or suspected malignant
mediastinal lymphadenopathy on the computed tomographic (CT) scan. TTNA was
performed in most patients for cytological diagnosis, the initial bronchoscopy being non-diagnostic, and in three as part of further staging
where the diagnosis ofnon-small cell carcinoma
was already secure.
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Transtracheal needle aspiration (TITNA) as a
means of sampling mediastinal tissue was first
described in 1958.' Using a rigid needle to
puncture the main carina via the rigid bronchoscope a diagnostic sensitivity of 42% was
achieved, and using an oesophageal varices
needle Wang reported an improved sensitivity
of 90%.2 In spite of this, the technique fell out
of favour. With the development of a flexible
needle which could be used via the fibreoptic
bronchoscope, mediastinal lymph nodes could
now be sampled at the same time as the initial

Rigid bronchoscopy under general anaesthesia
was performed by experienced operators and,
after inspection of the tracheobronchial tree,
aspirates were taken from sites predetermined
by evaluation of the CT scan. The rigid needle
was advanced through the tracheal or bronchial
wall and suction applied. The needle was
moved back and forth with suction still applied,
care being taken not to pull the needle out
completely. Suction was discontinued before
withdrawal. The rigid needles are either straight
or angled allowing penetration into the tracheal
wall and the length of the needle tip is 2 cm,
although this was rarely advanced to its full
length (figure). The needles are stainless steel
and they are sterilised and reusable.
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Transtracheal aspiration using rigid
bronchoscopy and a rigid needle for
investigating mediastinal masses
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Rigid needles used for transtracheal needle biopsy shown alongside the rigid bronchoscope.

PATHOLOGICAL ANALYSIS

The aspirates were immediately smeared onto
slides, air dried, fixed, and stained with DiffQuick. After the smear had been made the
needle was flushed in saline to allow a cell
block to be prepared and examined later. The
slides were examined by a cytopathologist and
assessed for adequacy and, where possible, a
preliminary diagnosis of malignancy was made.
These steps took between 3-5 minutes depending on the number of aspirates processed
each time. If an inadequate or non-diagnostic
aspirate was obtained further aspirates were
taken. If repeated aspirates at one site were
unhelpful another site was selected using the
CT scan as a guide.
STATISTICAL ANALYSIS

The sensitivity of TTNA staging was determined from the calculation: true positives/
true positives plus false negatives (%). The
specificity was defined as: true positives/true
positives plus false positives (%).
The test was considered positive if the diagnosis was benign or malignant neoplasm or
benign abnormality. Negative test results included no abnormality, inconclusive, or no
reading. Needle aspirates were considered false
negative if the patient was subsequently found
to have malignant mediastinal disease at mediastinoscopy or at thoracotomy, or the subsequent clinical course was consistent with
mediastinal malignancy.

Results
A total of 24 procedures were performed on
24 patients (15 men) of mean age 56 (31-75)
years. Two patients had a normal chest radiograph but all had evidence of a mediastinal
mass or nodes on the CT scan of the thorax. At
initial fibreoptic bronchoscopy the macroscopic
findings were: normal in two, endobronchial
tumour in two, submucosal tumour infiltration

Discussion
TTNA performed with a rigid needle via the
rigid bronchoscope is a safe and relatively easy
procedure in experienced hands and can be
performed as a day case. The presence of a
cytopathologist in theatre to examine the
adequacy of specimens and to provide a preliminary diagnosis, and the availability of a CT
scan to determine sampling sites has improved
the sensitivity of the test in our institution to
88%. As such, TTNA is a useful adjunct in
the diagnosis and, in selected patients, the
staging of lung cancer. However, mediastinoscopy remains the investigation of choice
if sampling is negative.
Since it was first described, TTNA using the
rigid needle has resulted in a high diagnostic
yield, but use has been limited by the need for
operator experience with rigid bronchoscopy.
The flexible bronchoscopic needle introduced
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in three, and extrinsic airway compression in
20.
TTNA was performed at one or more sites as
follows: tracheal wall (14), main carina (three),
right upper lung carina (three), left main bronchus (two), right main bronchus (three). The
average number of aspirates taken was six
(range 1-19). There were no complications
and the time spent under anaesthesia was generally less than 20 minutes.
In 16 patients tissue from non-small cell
carcinoma (adeno, squamous, or large cell undifferentiated) was aspirated and in two cases
of small cell carcinoma. The remaining three
in whom a diagnostic aspirate was achieved
had metastatic melanoma, mucoepidermoid
carcinoma, and non-caseating granulomas
(presumed sarcoidosis), respectively. In all
cases of malignancy the cytopathologist was
able to indicate this as the likely diagnosis
at the time of initial examination in theatre.
Examination of the cell block subsequently
confirmed these diagnoses. There were three
patients in whom the aspirates were false negative. For two of these patients the samples
contained necrotic tissue suggesting that the
needle had been within tumour. These three
patients were subsequently identified as having
recurrent squamous cell carcinoma (previous
lobectomy), metastatic breast carcinoma (as
judged by clinical course), and small cell carcinoma (mediastinoscopy). There were no false
positives during a follow up period of at least
six months in all patients.
The sensitivity of TTNA was 88% and the
specificity 100%. Thus, TTNA led to a primary
cytological diagnosis in 18 patients in whom
no diagnosis had been achieved with previous
investigations including fibreoptic bronchoscopy and, in one patient, additional percutaneous fine needle aspiration. It also
confirmed N2 disease in three patients in whom
the histological diagnosis of lung cancer had
been made at earlier bronchoscopy. In this
group of 21 patients management decisions
were made based on the information gained
from TTNA, and mediastinoscopy/mediastinotomy was avoided.
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Abstract
Background Angiotensin converting enzyme (ACE) inhibitors cause coughing in
5-10% of patients, but the exact mech-

anisms of this effect are still unclear. In
the airways ACE degrades substance P so
the cough mechanism may be related to
this peptide.
Methods Nine patients who developed a
cough and five patients who did not develop a cough when taking the ACE inhibitor enalapril (2.5 or 50 mg/day) for
hypertension were enrolled in the study.
No subjects had respiratory disease and
the respiratory function of all subjects was
normal. One month after stopping enalapril, inhalation of hypertonic saline
(4%) was performed using an ultrasonic
nebuliser for 15-30 minutes to induce sputum. The concentration of substance P
in the sputum sample was measured by
-

radioimmunoassay. In four of the nine
cases with a cough enalapril was given
again for 1-2 weeks and the concentration
of substance P in the induced sputum was
again measured.
Results - One month after stopping enalapril the mean (SE) concentration of
substance P in the sputum of the group
with a cough was 16-6 (3.0) fmollml, significantly higher than that in the subjects
without a cough (0.9 (0 5) fmollml). All
four subjects in the group with a cough
who were given a repeat dose of enalapril
developed a cough again, but the concentrations of substance P in the induced
sputum while taking enalapril (17-9
(3.2) finolml) were similar to the values
whilst off enalapril (20.0 (2-5) fmnolml).
Conclusions - The mechanisms of ACE
inhibitor-induced coughing may involve
substance P mediated airway priming.
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