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Rapid diagnosis of sputum negative miliary
tuberculosis using the flexible fibreoptic bronchoscope
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ABSTRACT Acid fast bacilli are seldom identified by direct staining of sputum smears in patients
with miliary tuberculosis, so that delays in diagnosis are common. We report 41 patients with
miliary tuberculosis who had negative sputum smears and who underwent bronchoscopy, bronchial
brushing, and transbronchial biopsy. In two patients the procedure was repeated. A definitive
diagnosis was obtained from bronchoscopy in 34 patients (83%). Bronchial brushings yielded
Mycobacterium tuberculosis in 24 of 42 bronchoscopies (57%), 13 from direct smear and a further
11 from culture only. Transbronchial biopsies were diagnostic in 30 of 41 procedures (73%),
28 from histological appearances, one from direct smear of the biopsy specimen, and another
exclusively from culture. A rapid diagnosis was established in most patients (27/34), either by direct
smear of brushings or biopsy specimens only (5), by histological examination only (14), or by both
direct smear of brushings and histological examination (8). The diagnosis was confirmed later in a
further seven patients by culture of brushings or specimens; in five of these non-caseating granu-
lomas were initially found by histological examination. Fibreoptic bronchoscopy is a valuable
technique for rapidly establishing the diagnosis of miliary tuberculosis.

In miliary tuberculosis sputum is often negative on
direct smear' and delays both in diagnosis and in
starting treatment are common. There have been only
a few reports on the use of the flexible fibreoptic
bronchoscope in securing a prompt diagnosis in this
condition and these have included only small
numbers of patients.25 We report the efficacy of
bronchoscopy, bronchial brushing, and trans-
bronchial biopsy in making a prompt diagnosis in 41
patients with miliary tuberculosis who had negative
sputum smears.

Methods

Patients were suspected of having miliary tuberculosis
if their chest radiographs showed the classic millet
seed appearance with a diffuse infiltrate of nodules
measuring less than 2 mm in diameter,6 but also (less
commonly) if the nodules were unevenly distributed,
irregular, and up to two to three times the size of the
"millet seed."7 8
From April 1977 to June 1985 75 patients who were
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suspected of having miliary tuberculosis on radio-
graphic and clinical grounds but whose sputum was
negative on three or more direct smears, or who were
unable to produce sputum, had fibreoptic broncho-
scopy. Patients with a miliary pattern on the chest
radiograph who had positive sputum on direct smear
did not undergo bronchoscopy and are not included
in this study. Similarly, patients with a miliary pattern
on the chest radiograph in whom the diagnosis was
initially confirmed by examination of cerebrospinal
fluid, urine, or biopsy specimens of organs other than
the lung did not undergo bronchoscopy. Details of
the bronchoscopic technique and the handling of the
samples have been described elsewhere.9 Trans-
bronchial biopsy specimens were taken under radio-
graphic screening in most cases to lessen the risk of
pneumothorax. At least five biopsy specimens were
obtained from only one lung. The specimens were
placed in 10% formal saline and examined by haema-
toxylin and eosin and Ziehl-Neelsen stains. In 16 out
of 43 (37%) procedures a biopsy specimen was sub-
mitted for mycobacterial culture. Bronchial brushings
were placed in normal saline, examined after Ziehl-
Neelsen staining, and cultured for Mycobacterium
tuberculosis. Two patients underwent bronchoscopy
on two occasions.
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II

Analysis ofthe diagnostic sources in 34 patients.

Table 1 Histologicalfindings in 28 transbronchial biopsy specimens confirming or suggesting tuberculosis

Caseating granulomas Non-caseating granulomas Chronic inflammatory changes

Acid fast bacilli found 7 3 1 11
No acid fast bacilli found 9 8 - 17
Total 16 1 1 1 28

The criteria for the diagnosis of miliary tuber-
culosis in this setting were as follows: (a) caseating or
non-caseating granulomas or chronic inflammatory
changes associated with the presence of acid fast bac-
illi or (b) granulomas (either caseating or non-

caseating) without visible acid fast bacilli but the
diagnosis supported by the finding of mycobacteria in
bronchial brushings, or culture of biopsy specimens;
by necropsy evidence of miliary tuberculosis; by
culture of mycobacteria from cerebrospinal fluid,
or by an appropriate response to antituberculous
treatment.

Results

Of the 75 patients bronchoscoped, 41 were ultimately
diagnosed as having miliary tuberculosis. Forty three
procedures were performed on these 41 patients.
Their ages ranged from 17 to 81 years, with a mean of
46 years. There were 22 women and 19 men. Twenty
three patients were of mixed race, 13 black and five
white.
A definitive diagnosis of miliary tuberculosis was

made from the specimens obtained in 34 patients
(83%). The figure shows the results from the various
specimens in these patients. A rapid diagnosis was
established in the majority (27/34 ie 79%) either by
positive direct smear of brushings/biopsy only (5),

histology exclusively (14), or by both positive direct
smear of brushings and histology (8). A delayed
diagnosis was achieved in a further seven patients by
culture of brushings or biopsies. In five of these
patients non-caseating granulomas were present in
the lung biopsies.

Bronchial brushings were obtained in 42 and trans-
bronchial biopsy specimens in 41 of the 43
procedures. Brushings yielded Mycobacterium tuber-
culosis in 24 bronchoscopies (57%), 13 on direct
smear and a further 11 on culture only. The histolog-
ical features that confirmed or suggested the diagnosis
in 28 transbronchial biopsy specimens are shown in
table 1. In two further cases the biopsy proved diag-
nostic, one with a positive direct smear and the other
with a positive culture. In the 17 patients whose
biopsy material contained granulomas (nine caseating
and eight non-caseating) but no acid fast bacilli,
bronchial brushings yielded a positive diagnosis in
nine (four on direct smear and five on culture only).
In the eight patients in whom granulomas were found
without acid fast bacilli demonstrable in the biopsy
specimens or in brushings there was clearing of the
chest radiograph on treatment in six; one patient died
(necropsy confirming miliary tuberculosis) and acid
fast bacilli were subsequently cultured from the
cerebrospinal fluid in another. Overall, acid fast
bacilli were identified in 28 of the 34 patients and the
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Table 2 Histological diagnoses in 34 patients in whom
miliary tuberculosis was excluded

No

Hut dwellers' anthracosis or silicoanthracosis 18
Sarcoidosis 1 2
Malignancy 3

Choriocarcinoma I
Thyroid carcinoma I
Pancreatic carcinoma I

Unspecified granulomatous disorder I

diagnosis was based on the presence only of caseating
granulomas in five patients and of non-caseating
granulomas in one.

Eight of 43 bronchoscopies (19%), including two
procedures on one patient, failed to provide diagnos-
tic information. The diagnosis in these seven patients
was made subsequently from smear or culture of
sputum or specimens from other sites.

Miliary tuberculosis was excluded in 34 of the 75
patients with a miliary type chest radiograph and
table 2 shows the subsequent diagnoses in these
patients. Hut dwellers' anthracosis or silico-
anthracosis, which was the most common disease to
cause diagnostic difficulty, is a condition recognised
in Southern Africa in people who have lived most of
their lives in a rural environment. Transbronchial
biopsy material shows evidence of heavy anthracosis
with or without fibrosis and refractile material indica-
tive of silica exposure. Follow up of those patients in
whom no evidence of tuberculosis was found at
bronchoscopy was consistent with this diagnosis.
Similarly, in those cases where non-caseating
granulomas were found in biopsy material and no
bacteriological evidence of tuberculosis was found,
the subsequent investigations and natural history
confirmed the diagnosis of sarcoidosis.
The complication rate of bronchoscopy and trans-

bronchial biopsy was low (9%), with one moderate
haemoptysis, two pneumothoraces (both requiring
tube drainage), and transient hypoglycaemia in a
diabetic patient.

Discussion

Miliary tuberculosis is characterised by diffuse
haematogenous dissemination of Mycobacterium
tuberculosis to many organs.6 The clinical presenta-
tion is very variable, ranging from a rapidly pro-
gressive condition to a chronic, insidious pyrexial ill-
ness. 0 In countries where the incidence of
tuberculosis has declined the pattern of miliary tuber-
culosis has changed; whereas in the past it was usually
a complication of primary childhood infection, today
it is mainly seen in the older age groups.6
Unfortunately the diagnosis is often missed in life and

may be made only at necropsy, " - '5 even in countries
where the disease is common and the index of sus-
picion should be high.10 Delay in diagnosis, in part
due to difficulty in obtaining bacteriological
confirmation of the diagnosis from direct smears of
sputum,' is associated with an increased mortality
rate.8 10 Munt' reported positive sputum smears in
31% of 69 patients, and with subsequent cultures the
diagnostic yield increased to 69%. The time delay,
however, makes culture helpful only in retrospect. In
the past it was recommended that biopsy specimens
be taken from organs more readily accessible than the
lung. In a small series' of nine liver biopsies, granu-
lomas were found in six cases (67%) but acid fast
bacilli were found in only three. Buckingham 16
reported liver granulomas in 34% of 32 patients with
miliary tuberculosis but did not comment on the pres-
ence of acid fast bacilli. Granulomas in the liver are,
however, non-specific unless associated with positive
bacteriological findings. 1718 The diagnosis of dissem-
inated tuberculosis may be made from bone marrow
biopsy specimens in 33%' to 56%19 of cases. In
Munt's series' although 10 out of 30 patients had
granulomas in their biopsy specimens, in only six of
these cases were acid fast bacilli seen. Similarly, in
Heinle's series of nine patients five had granulomas
found on biopsy; acid fast bacilli were seen in one and
four yielded positive cultures.'9

Since many other diseases can cause a miliary
infiltrate on the chest radiograph,20 there is a need for
a highly sensitive, rapid diagnostic procedure for
patients with miliary tuberculosis who have negative
sputum smears. In the present series of 43 broncho-
scopies in 41 patients, the overall diagnostic yield was
83% and a rapid diagnosis was established in most
patients (79%). There have been only a few previous
reports on the value of bronchoscopy in securing a
prompt diagnosis in these circumstances and these
have been restricted to small numbers of patients.25
Sahn and Levin2 originally reported its value in 1975
in a single patient in whom transbronchial biopsy
yielded numerous acid fast bacilli. Burk et al3 sub-
sequently reported a diagnostic rate of 75% in eight
patients with miliary tuberculosis. In two patients,
however, sputum was positive on direct smear and in
only two were granulomas and acid fast bacilli found.
None of the smears of bronchial washings were posi-
tive on direct staining, and in the remainder cultures
were negative. We have previously reported the use of
fibreoptic bronchoscopy in the evaluation of 89
patients with sputum smear negative pulmonary
tuberculosis, including 10 with miliary tuberculosis.5
The data reported in this larger series confirm our

previous observation that fibreoptic bronchoscopy is
a useful technique in safely and rapidly establishing
the diagnosis of miliary tuberculosis when sputum is
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negative on direct smear. This allows appropriate
treatment to be started with confidence in those
patients in whom the diagnosis is confirmed on direct
smear or by histological examination, or both. In the
remainder the decision whether to treat immediately
or to await the results of culture is dependent on
clinical considerations.

We would like to acknowledge the contributions of
the departments of pathology and microbiology and
also the assistance of Sister C Wilson.
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