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The use of diagnostic bronchoscopy in lung cancer
S. K. SHARMA, 1. N. PANDE, A. B. DEY, K. VERMA

ABSTRACT
Background. The role of fibreoptic bronchoscopy in the

diagnosis of bronchogenic carcinoma is well established:
However, in developing countries, where the burden of ill-
ness is large and diagnostic facilities are limited, only a
small number of patients are diagnosed at a stage when they
might benefit from operation. We felt it would be desirable
to identify subsets of patients suspected of harbouring lung
cancers, in whom bronchoscopy would have not only a high
diagnostic yield but also provide useful information which
might influence treatment, the patient's quality of life and
duration of survival. .

Method. We analysed the records of 588 patients, who had
been bronchoscoped for suspected lung cancer, over a period
of 8 years at a tertiary referral centre in north India. The
patients were divided into' different clinical subgroups on
the basis of their clinicai and radiological presentation, and
the diagnostic yield, frombronchoscopy in each group was
calculated. A decisionanalysis model was constructed and
the expected value. of clinical-information was determined for
each group. . ..... ».':.::::

Results. A tissue diagnosis was established by bronchoscopy
in 177 (30%) patients and by additional investigations in 43
(7.3%) patients. A positive tissue diagnosis 'was obtained
most often in patients with clinical and radiological evidence
.of pulmonary collapse (50%) and mass lesions (38-42%).
Only 12% of patients with malignancy underwent resection
and 70% of them belonged to the above two groups. The
expected value of clinical information was greatest in
patients with collapse (0.077) or mass lesions (0.067-Q.065).

Conclusions. A diagnostic work-up including fibreoptic
bronchoscopy is indicatedearly in patients with collapse or
mass lesions of the lu.'it:g::-,,.'Pa-tients with non-resolving
pneumonia, pleural effijs{oil,"metaStatic disease' and non-
specific lesions 6~.chest 'X-rayshould receive alow priority
for bronchoscopy.",' . .' .

INTRODUCTlO~ ..
Fibreoptic bronchoscopy, iritroduced more than two
decades ago, is considered to.be one of the. most impor-
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tant investigations in the diagnosis and management of
broncho-pulmonary malignancies. The procedure is well
accepted and can be performed in varied clinical settings I

without general anaesthesia and has a low complication
rate.? Intraluminal radiotherapy' and laser therapy" with

. bronchoscopy have been shown to be of value in the
management of malignant airway obstruction.

Bronchogenic carcinoma, believed to be the commonest
neoplastic disease in the developed world, continues to
have a poor prognosis, despite advances in its manage-
ment. Surgical resection remains the only form of curative
treatment and the 5-year survival from all modes of
therapy among all types of lung cancer is between 5%
and 15%.5 In India, lung cancer is an important health
problem. It comprises about 4% of all cancers among
patients" admitted to hospital and only around 3% of
these are operable at the time of diagnosis. 7.X The facilities
for diagnosis and treatment are available only at a few
tertiary referral centres. Thus it becomes essential to
reserve diagnostic facilities such as fibreoptic bronchos-
copy to subsets of patients in whom the diagnostic yield
will be maximal and in whom a tissue diagnosis might help
improve the prognosis.

Decision analysis has been useful in choosing the best
alternative in patients with complex clinical problems. It
involves constructing a' logical structure taking into
account the ambiguities of clinical and investigational
data, probabilities .of arriving at a diagnosis from a par-
ticular test, the available therapeutic options and finally
the utility of the outcome.fromeachoption in both
absolute and relative terms, The expected value from
each decision path Or' optiori·i~·:Falc~rate.d by combining
the probability of each outcome withIts.associated utility
and finally the path with the highestexpeeted value is
chosen. The difference' between theexpected val ues from
different options is tenried'the'expected value of clinical
information (EVCI) which indicates the potential of an
investigation to change the ultimate outcome. (The EVCI
of a test or tests is the difference between the averaged-
out outcome values when the test or tests are performed

, and when they are not. 9) This-strategy of decision analysis
can be applied to the problem of suspected lung cancer to

>: quantitate the utility of diagQ-Ostic fibreoptic broncho-
.. SCQPY and to identify which-patients might benefit most
. from this investigation .!.:'.

..-;.;We conducted this study to identify in which patients,



Analysis of data
Unequivocal evidence of malignancy on cytology or
histology was th~ criterion for diagnosis of bronchogenic
carcinoma. Thepatients.were classified into clinical sub-
groups on the biis'is of .their.elinical and predominant
radiological features. The'diagnostic yield from fibreoptic
bronchosccpyand'cther investigations (sputum cytology,
fine needle' aspiration cytology from a lung mass, metasta-
tic lymph node or bone depQ$itand thoracotomy) for each
group were calculated as' proportions along with their . '. . . .
95% confidence intervals (Cl); .' of the authors. The utility scores are shown in Table I.

The influences of certain 'clinical characteristics such Each path with the assigned utility scores was folded back
as age, sex, history of smoking and haemoptysis on to the decision node and from the.values at the decision
positivity of diagnosis were calculated as prior and post- . node the EVCI for the diagnostic testswas calculated.
erior probabilities along withtheir 95% CI and statistical .X'univariate sensitivity ari~lysis9"wiis carried out to
significance. To calculate Eyqiofthe diagnostic work-up .: check the validity of such an analysiswhich required so
including bronchoscopy, a decision tree was constructed- many assumptions. (This is a tes;tgf stability of the conclu-
(Fig. 1). The probability foreach path was derived from .. sions over a range of values foreach assumption.) In the
the data under analysis. The: 'outcomes were assigned· . present analysis, the utility scores for the outcomes and
numerical utility scores on the basis ofthe past experience;' probability of false-negative test results were varied
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suspected of harbouring a bronchogenic carcinoma fibre-
optic bronchoscopy would be most useful. We also assessed
whether the age and sex of the patient, and a history of
smokingor haemoptysis would increase the probability of
a positive diagnosis from this procedure. The EVCI was
computed in different subgroups of patients to determine
whether fibreoptic bronchoscopy resulted in an improve-
ment in the patient's quality of life and duration of
survival.

PATIENTS AND METHODS
Our retrospective analysis included 588 patients who
had been investigated at the All India Institute of Medical
Sciences, New Delhi, for suspected lung cancer between
September 1982and September 1990.There were 465males
and 123 females. Their mean age was 54 years (SD 12.9;
range 17-89). The possibility of these patients having lung
cancer was considered because of their clinical and
radiological features and a history of a poor or no
response to treatment by their primary care physicians
for common prevalent diseases. All the patients were
investigated according to our standard protocol for
bronchogenic carcinoma which emphasizes establishing a
tissue diagnosis. Fibreoptic bronchoscopy was carried out
in all of them and was one of the criteria for inclusion in
this study. There was no contraindication to this proce-
dure and informed consent was obtained in all patients.
After premedication with intramuscular atropine (0.6
mg) and diazepam (5 mg) and surface anaesthesia of
the nasopharyngeal passage with 4% lignocaine, the
bronchoscope (Olympus BF B3) was introduced trans-
nasally or rarely, transorally. Bronchial washings,
brushings and forceps biopsies were obtained after a
systematic examination of the bronchial tree. The
cytological and histological specimens were processed by
conventional techniques. The decision regarding treat-
ment was taken in consultation with.the cardiothoracic
surgeon and radiotherapist, taking into account the stage
of the disease and the fitness of the patient.
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FIG 1. Decision analysis tree for suspected bronchogenic
carcinoma. Small squares indicate a decision node and small
circles indicate a chance node .. Numbers below each event
represent probabilities derived from data under analysis and
numbers at the end of each path indicate the assigned utility
score. Numbers in 'balloons' denote the averaged-out
outcome connected to each node,

• An assumption is made that at the end. o{the work-up, 10% of all patients
have false negative test results i.e., they still.have 'cancer,

•• An assumption is made that if none of the patients undergoes a work-up, the
probability of his or her having cancer is the sum of all positive and false
negative test results.

TABLE I. Utility scores assigned to outcomes in patients
with suspected bronchogenic carcinoma

Outcome Utility score

Cancer, no treatment. 0.1
Cancer, chemotherapy/radiotherapy 0.2
Cancer, resection . ",'i' 0.5
No cancer . '",; -., 0.8

. '.
"

Score 1 denotes perfe.ct health and score o death
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FIG 2. Sensitivity analysis for the utility of a false-negative test
result (patient has lung cancer but is not given any form of
treatment).

In a hypothetical situation, when the utility of a false-negative test result is
greater than 0.2369 (threshold) i.e., even better than chemotherapy/radiotherapy
(0.2), investigation and treatment will have a worse expected value than no
intervention. Such a situation can arise in an elderly patient with poor
pulmonary function due to chronic obstructive airways disease and debilitating
medical problems, if he or she harbours adenocarcinoma of the lung with distant
metastases. The duration of life remaining same, the quality of life would be
affected adversely by the morbidity from investigation and treatment and such
a patient should only be given palliative treatment.

logically and the expected values at different levels were
calculated. The level at which the conclusions changed
was termed the threshold. Fig. 2 shows the sensitivity
analysis for utility of the false-negative test results.

The PC software 'Decision Maker' was used.

RESULTS
A tissue diagnosis of bronchogenic carcinoma was
established in 177 (30%; CI26A-33. 7) patients by
bronchoscopic procedures and in 43 (7.3%; CI 5.2-9.4)
patients by other investigations. the influenceof age, sex,
a history of smoking and haemoptysis on the probability
of a positive diagnosis was not statistically significant
(Table II). The diagnostic yield from fibreoptic broncho-
scopy varied greatly in different clinical subsets (Table
III). The yield was greater in patients presenting with
features of collapse (50%; CI 41-58) or mass lesions
«5 em, 38%, CI 28-48; and >5cm, 42%, CI 32-52),
whereas in other groups it was less than 20%.

Only 12% (CI 7.4-17) of patients in whom the diagnosis.
was established, underwent resection of the tumour,

" which .included 13 patients diagnosed by bronchoscopy
'and 14 patients.diagnosed by other investigations includ-
ing surgery: The majority (70% ; CI 53-87) of the patients
who hadresection presented with either collapse or mass
lesions. The remaining patients received radiotherapy,
chemotherapy or symptomatic treatment.

The EVCI obtained from bronchoscopy and other
investigations in different sub-groups are presented in
Table IV. The EVCI varied widely in different groups;
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TABLE II. Influence of certain clinical characteristics on
the probability of positive diagnosis from fibreoptic
bronchoscopy

Characteristics Prior probability with
95%CI

Posterior probability!
positive predictive value

with95%CI

Age> 50 years
Male sex
Smoking
Haemoptysis

0.301 (0.264-0.337)
0.301 (0.264-0.337)
0.301 (0.264-0.337)
0.301 (0.264-0.337)

0.34 (0.291--{).389)*
0.32 (0.278--{).362)*
0.38 (0.320--{).440)*
0.37 (0.315--{).425)*

• not significant CI confidence interval

TABLE III. Diagnostic yield from bronchoscopy and other tests

Clinical setting n % diagnosed by % diagnosed by
bronchoscopy all tests

Collapse 127 50 56

Mass lesion
<5cm 89 38 49
>5cm 97 42 48

Consolidation 158 15 19

Lung abscess 23 17 26

Pleural effusion 21 9.5 14

Mediastinal mass 16 6.3 44

Metastasis in lungs 26 12 23
Distant metastasis 20 30 50

Haemoptysis with
non-specific chest
X-ray 11 0 0

TABLE IV. Expected value of clinical information in different
clinical settings

Clinical setting n Patients operated EVCI

Collapse 127 5+4 0.077

Mass lesion
<5cm 89 3+2 0.065
>5cm 97 3+3 0.067

Consolidation 158 2+0 0.022
Lung abscess 23 0+1 0.039
.Pleural effusion 21 0+0 0.016

-----------------------
'Overall 588 13* + 14t 0.051

• diagnosed by fibreoptic bronchoscopy t diagnosed by other investigations

the highest yield being in patients with collapse or mass
lesions. The overall value of a diagnostic work-up was
0.051. Sensitivity analysis by logically varying the values
for different assumptions revealed that the EVCI
increased steadily as the utility scores for resection,
chemotherapy or radiotherapy and absence of cancer
increased, whereas the EVCI declined as the utility
for a false-negative test result increased beyond 0.237.
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The EvCI remained constant at 0.051 at each level of
probability for a false-negative test result.

DISCUSSION
Fibreoptic bronchoscopy has become one of the impor-
tant investigations used in the management of patients
suspected to have bronchogenic carcinoma; if they are fit
for surgery and do not have evidence of extra-thoracic
metastases. It detects about 70% of lung cancers.> Apart
from diagnosis, bronchoscopy has a role in staging before
surgery is contemplated. The diagnostic yield from
bronchoscopic washings and biopsy from visible tumours
varies between 61% and 94% In-I 3 in various reports
and is about 40'},0 for peripheral turnours.!" A false-
negative result depends on factors inherent to the
technique; namely sampling error, inadequate quantity of
tissue, crush artefacts and tumour necrosis. IS Apart from
the procedural limitations, the positivity is influenced by
the clinical setting in which it is performed. We observed
that the yield was considerably higher in patients with
pulmonary collapse or mass lesions compared to other
situations probably because of the central location of the
tumours and because the < tissue was obtained directly
under vision. We expected that the clinical characteristics
of age, sex, a history of smoking and haemoptysis would
increase the probability of a positive bronchoscopy
as these are recognized risk factors or associations for
bronchogenic carcinorna.> However, the probability did
not increase, possibly because these factors had already
influenced the clinical suspicion of lung cancer at the
outset.

The diagnostic yield from fibreoptic bronchoscopy in
the present study is comparable to the results of other
investigators. However, the number of our patients
(12%) undergoing surgery is considerably lower than
the 40% to 50% operability rates in other reports.' This
resection rate may reflect not only the advanced stage of
malignancy at diagnosis of our patients but also on the
priorities of our surgeons who have a more cardiovascular
orientation.

We created a decision analysis model for this common
problem in clinical practice to express numerically the
value of fibreoptic bronchoscopy and its effect on the sub-
sequent management of the patient. The relative worth of
each outcome was described numerically as a utility
score on a scale where a normal healthy life is expressed ,
as 1 and death as O. The rest of the scores are arbitrary and'
are based on our past experience because there have been :'
few such studies previously. Weightage has been given to
the accompanying morbidity and extent of remission for
each mode of therapy while deriving the utility scores.
Thus, the utility of chemotherapy and radiotherapy is
0.2 as they are not curative and only prolong life, accom-
panied by distressing adverse effects. Similarly surgery
(utility 0.5), though curative, results in considerable
morbidity due to lung resection. The patients without
lung cancer were not considered to be completely healthy
(utility 0.8) and may have had diseases such as tuber-
culosis, fungal infection and vasculitis. However, a
sensitivity analysis varying the utility from 0.8 to 1 does
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not change the ranking of the clinical settings based on
EvCI. The EvCI indicates the increment in the utility
over no intervention. In this analysis the EvCI was 0.051,
which may not appear to be large on the utility scale, but
should be considered in the light of the advanced stage at
diagnosis at our centre and the overall prognosis of this
disease. Another way of looking at the EVCI would be
that each bronchoscopy increases the utility by 0.05 and
roughly 20 bronchoscopies would result in a utility of 1-
a normal healthy life. Where there are limited resources,
if fibreoptic bronchoscopy is only done in patients with
pulmonary collapse (EvCI 0.077) or mass lesions (EVCI
0.065-0.067), about 7 lives would be saved for each 100
procedures compared to only 2 in those with non-
resolving consolidation (EVCI 0.022). There is also
scope for improvement in the EVCI if the quality of
surgical and other interventions improve, as indicated
by our sensitivity analysis.

Thus, fibreoptic bronchoscopy is rewarding in patients
suspected of having lung cancer who present with pulmo-
nary collapse or mass lesions. But its role in patients with
malignant pleural effusion or metastatic disease is only
limited to establishing a tissue diagnosis as the outcome
is unlikely to be influenced by any intervention. However,
it would not be ethical to withhold complete investigation
from patients with non-resolving consolidation and other
suspicious-looking lesions because they are still curable
even though the probability of obtaining a positive diag-
nosis is low.

Our observations have been affected by a variety of
factors including the type of patients referred to us, our
expertise as bronchoscopists and cytologists and the state
of development and priorities of our department of
cardiothoracic surgery. Generalizations based on these
observations may not be applicable to centres with more
advanced facilities, but we believe that they would apply
to most other centres in the developing world.
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T cell subpopulations in amoebic liver abscess
A. TANDON, S. K. AGARWAL, K. SAHA

ABSTRACT
Background. Cellular immunity may playa major role in

the pathogenesis of amoebic liver abscess but there is little
data on the effect of treatment on T cell subpopulations in
such patients.

Methods. We performed a prospective, controlled study of
the T lymphocyte subpopulations in 17patients with amoebic
liver abscess before, and at 4 and 8 weeks after treatment
with metronidazole (30 mg/kg/day). T4 and Tg cells were
studied using monoclonal antibodies by the alkaline
phosphatase anti-alkaline phosphatase staining technique.

Results. The mean T4cell percentages in the acute stage of
illness and at 4 and 8 weeks after treatment were 27, 26 and
27 respectively and the mean Tgcell percentages were 19,24
and 29. The T4:Tgratio at the acute stage was 1.7, and 1.1
and 1.2 at 4 and 8 weeks of therapy. The T4:Tgratio at the
acute stage did not differ significantly (p>0.05) from that in
the control group. However, at 4 and 8 weeks after therapy
there was a significant increase (p<0.05) in the Tgcells with
no significant change in the T4cells.

Conclusion. We suggest that sensitization of the Tg cells
occurs in patients with amoebic liver abscess in the later
phase of the disease. This may be responsible for the elimina-
tion of the parasite from the human host.
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INTRODUCTION
Various studies on the immune status'>' of patients with
amoebic liver abscess (ALA) suggest that cellular immunity
may be the important mechanism in the pathogenesis of
the disease." Studies on cell-mediated immunity have
focused on the delayed hypersensitivity responses and on
T lymphocyte subpopulations.> Human T cell studies
have shown that peripheral T cell counts were essentially
similar before and after treatment for ALA.6 T cell
subpopulation studies in patients with ALA have
suggested a fall in the T4:Ts cell ratio." However, there
is a paucity of data on the effect of treatment on T cell
subpopulations and we studied these in patients with
ALA before and after treatment.

SUBJECTS AND METHODS
Seventeen patients with ALA admitted to the Lok

'.Nayak Jai Prakash Narain Hospital, New Delhi were
included in this prospective study. There were 16 males

.and 1 female who had a mean age of 39± 11 years (range
22-76 years). The mean duration of illness was 7.6±5.4
days and the presenting symptoms were abdominal pain
(86%), fever (90%), hepatomegaly (93%) and jaundice
(7%). ALA was diagnosed by standard criteria,"
ultrasonography? and a positive amoebic serology (by
the immunofluorescent antibody test)."

Three groups of subjects were studied-those with
ALA (17 patients) who were seen during the acute stage
of the illness and followed for 4 and 8 weeks after treat-
ment; 5 patients with amoebic dysentery (proven by


