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Diagnostic Contribution of Gastric and Bronchial Lavage
Examinations in Cases Suggestive of Pulmonary Tuberculosis
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We assessed whether acid fast bacilli (AFB) determination
in gastric lavage (GL) and bronchial lavage (BL) contributes
to diagnosis in cases radiologically suggestive of pulmonary
tuberculosis but with either negative AFB in sputum or the
inability to expectorate sputum.

Of 129 cases recruited for the study, 22 were excluded due
to evaluation as inactive disease or non-tuberculosis disease.
The remaining 107 cases were evaluated in 2 groups. Group
A consisted of 49 patients that could not expectorate sputum
and from whom GL was obtained. In group B, BL was
performed in 58 patients that had negative sputum smear.

Smear positivity was 61.2% (30/49) and culture positivity
was 30.6% (15/49) in group A, 51.7% (30/58) and 81%
(47/58), respectively, in group B. Thirteen cases, in whom AFB
could not be detected microbiologically but who were radio-
logically strongly suggestive of tuberculosis, were regarded as
tuberculosis according to ‘from treatment to diagnosis’ criteria.

In conclusion, detection of AFB positivity in the diagnosis
of tuberculosis is important in terms of early initiation of
treatment and detection of resistant bacilli. Therefore, we
suggest that it would be helpful to obtain GL in cases where
the patient is unable to expectorate sputum, and perform BL
in cases with negative sputum smear.
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INTRODUCTION

Tuberculosis is one of the oldest diseases
known. Although its agent has been known for
115 years and effective chemotherapeutic regi-
mens for its treatment have existed for 53 years,
tuberculosis is still a serious public health issue.
Currently there are 1 billion infective individuals
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and 16 million tuberculosis cases in the world and
each year 3 million people die of this disease. In
addition, 8 million new cases are added each
year." Industrialized countries have partly solved
the tuberculosis problem, but it is still a challenge
for developing and undeveloped countries.

Although clinical and radiological evaluation
plays a substantial contribution in the diagnostic
process, the detection of the bacillus is of major
importance. There are difficulties in diagnosing
cases with negative acid fast bacilli (AFB) in
sputum smear and cases where the patient cannot
expectorate sputum. Growing the bacillus is also
important in terms of determination of drug
resistance, which is currently an important issue.
Therefore demonstration of the bacillus with other
methods is gaining importance in cases where the
patient cannot expectorate sputum or in cases
with negative sputum smear for the bacillus.
Detection of the bacillus is necessary for differ-
ential diagnosis of the diseases that may be con-
fused with tuberculosis and to ensure early ini-
tialization of tuberculosis treatment.

In our study we evaluated, among cases clini-
cally and radiologically suggestive of tuberculosis,
the contribution of gastric lavage (GL) assessment
in cases where the patient cannot expectorate
sputum and the contribution of bronchial lavage
(BL) in cases with negative sputum smear to the
determination of bacillus.

MATERIALS AND METHODS
Patients

Included in the study were 129 cases that were
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hospitalized in the Pulmonary Diseases Clinic of
GATA Camlica Chest Diseases Hospital between
January 2000 and January 2001 with an initial
diagnosis of pulmonary tuberculosis.

Physical examination, routine hematological
assessments and purified protein derivative (PPD)
test were performed for all included cases. Cases
were classified into three groups (minimal, mode-
rately advanced and far advanced) according to
the dissemination of the lesions on the chest
X-ray.2

Twenty-two cases were excluded as they were
regarded as inactive tuberculosis or non-tuber-
culosis disease. The remaining 107 cases are
allocated into two main groups:

* Group A: Only one GL sample was obtained

from 49 cases that had no sputum.

* Group B: Only BL via fiberoptic bronchoscopy

was performed in 58 cases that had negative
sputum smear during 3 consecutive mornings.

Sampling of gastric lavage

Informed consent about the procedures was
obtained from the patients. Oral intake was
stopped from the night before the procedure.
Local anesthesia was applied to the nasal passage
with 10% lidocaine via a pump spray just before
patients get out of their bed in the morning.
Following this, 20 ml of GL, obtained by using a
nasogastric tube, was sent immediately to the
laboratory for smear and culture tests.

Bronchial lavage with fiberoptic bronchoscopy

Informed consent about the procedures was
obtained from the patients. Oral intake was
stopped from the night before the procedure. The
patients were premedicated with 1mg atropine
im. and 10 mg diazepam i.m., 30 minutes before
bronchoscopy. Then local anesthesia was applied
to the nasal passage and pharynx with 10%
lidocaine via a pump spray. In addition, 5ml of
10% lidocaine was applied via a nebulizer for
anesthesia of the tracheobronchial tree. The bron-
chial system was entered with Pentax (FB-19TX,
Tokyo, Japan) flexible fiberoptic bronchoscopy
(FOB). Following examination of the tracheo-
bronchial system, selective BL with 0.9% NaCl

was performed at sites where a lesion was shown
by chest X-ray or high resolution computed
tomography (IHRCT). During this procedure 50 ml
of saline was administered and an average 20 ml
of lavage fluid was taken back. No anesthetic
agent was used after entry to the tracheobronchial
system during the lavage procedure. The obtained
material was sent to the laboratory immediately
for smear and culture tests.

Preparation of the obtained material

Material sent to the tuberculosis laboratory
underwent decontamination and neutralization
procedures with 2% NaOIl solution within two
hours, then was centrifuged at 3000 rpm for 20
minutes, the sediment was stained by Ziehl-
Neelsen method and the smear was examined.
Sediment that remained for culture was incubated
in BACTEC 460 TB culture media (BACTEC 460
Becton Dickinson, Sparks, Maryland, USA) and
left growing. It was checked every two days
during the first week and weekly thereafter. The
final result of bacterial growth was determined at
the end of the sixth week. BACTEC NAP (P-
nitro-alpha-acetylamino-beta-hydroxypropiophen
one) test was used for mycobacteria identification.
The isolate was identified as Mycobacterium
tuberculosis complex when the growth of myco-
bacteria was inhibited in the presence of NAP.

Criteria for the diagnosis of tuberculosis in
study patients

Diagnosis of pulmonary tuberculosis was made
either according to positive culture or smear test
results for AFB with the obtained GL or BL, or
according to clinical and radiological signs.
Combined culture and clinical diagnosis was
considered the gold standard.

Statistics

The obtained numerical data were analyzed as
mean * SD. Pearson’s test was used to analyze
the correlation between radiological classification
and rate of bacillus positivity. The groups were
compared using Chi-square test.
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RESULTS

Mean age of the 107 patients was 26.8 + 10.7
years (range, 19-71). Sixty-four patients were
smokers (59.8%), and 13 (12.1%) had a family
history of tuberculosis. Mean PPD measurement
was 13.9 £ 74 (range, 0-32) mm; 15 cases were
PPD negative. Radiological examinations revealed
that 60.7% of cases were moderately or far
advanced (Table 1).

Results of the study groups are as follows:

Group A (n=49): AFB was positive in 61.2%
(30/49) of smears and 30.6% (15/49) of cultures.

Group B (n=58): AFB was positive in 51.7%
(30/58) of smears and 81.0% (47/58) of cultures.

In 13 (12.1%) cases with clinical and radiological
signs strongly suggestive of tuberculosis, but
without microbiological evidence of AFB in GL or
BL examination, diagnosis of tuberculosis was
established by the criteria of ‘from treatment to
diagnosis’. Of the 9 cases with GL smear (+) and
culture (-), 5 had cavities in the chest radiographs,
and the other 4 had moderately advanced or far
advanced radiologic findings. At the end of the
therapy, all these cases were accepted as pulmo-
nary tuberculosis.

When we compared bacillus positivity of our
cases with radiological signs, radiological dissemi-
nation was positively and significantly correlated
with GL smear, culture positivity and BL smear

Table 1. General Case Features by Group

positivity. However, BL culture positivity for AFB
was not correlated with radiological dissemination
(Table 2). Furthermore, there was no relationship
between PPD measurements and either GL, BL
smear or culture positivity. When we compared
methods of GL and BL in terms of demonstrating
the bacillus, smear positivity did not differ
between the two methods (x°=2.8, p>0.05), but
there was significant difference for culture
positivity (x7=67.7, p<0.05). Culture positivity
was higher in BL than GL.

DISCUSSION

Problems of diagnosis and treatment are en-
countered in cases with negative sputum smear
for AFB or cases where the patient cannot expec-
torate sputum. Diagnosis is particularly delayed
in these patients and this leads to an increase in
the number of infected individuals in the com-
munity.

A patient with pulmonary tuberculosis infects
2-3 individuals in developed countries and 3 -5
individuals in developing countries before being
diagnosed.” According to a survey conducted in
our clinic, the total delay in the diagnosis of
pulmonary tuberculosis was 26.3 + 18.4 (range: 2 -
78) days.* Delayed initiation of treatment in
tuberculosis cases also leads to the progression of

Features Group A Group B Total
(n=49) (n=58) (n=107)
Age (£ SD) 246 £ 8.1 287 £ 123 268 = 10.7
Sex (M/F) 46/3 57/1 103/4
Smoking Habit 29 (59.2) 35 (60.3) 64 (59.8)
Tb in the family 5 (102) 8 (13.8) 13 (12.1)
PPD negativity 3 (6.1) 12 (20.6) 15 (14)
Radiological Classification
Minimal 17 (347) 25 (43.1) 42 (39.2)
Moderately Advanced 24 (49.0) 25 (43.1) 49 (45.7)
Far Advanced 8 (16) 8 (13.8) 16 (14.9)

Table data are numbers of cases; numbers within parenthesis are percentages.
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Table 2. Correlations of between Radiological Dissemination

245

and Acid-fast Bacilli Examination

Correlations of Radiological Dissemination

AFB Examination

r p
GL smear 0.38 0.0001
GL culture 0.287 0.007
BL smear 0.262 0.009
BL culture -0.034 0.7
AFB, Acid-fast bacillus; GL, Gastric lavage; BL, bronchial lavage.
Table 3. Gastric Lavage Results in the Literature
Authors Gastric Lavage Smear Positivity Gastric Lavage Culture Positivity
Norrman" n/ al 11.60%
Abadco'* 0% 50%
Rizvi® 80% 30%
Somu'"* n/a’ 32%
Singh'* n/a’ 17.20%
Kohno'® n/a’ 29.40%
Saka'” 36% 37.50%
Our study 61.20% 30.60%

*Child cases.

Tdata not available.

the disease. In a study of 100 cases, 95.4% had
moderately or far advanced radiological signs
when they were diagnosed.” We observed a signi-
ficant correlation between radiological dissemi-
nation and obtaining bacillus. Therefore, in cases
with lesions in chest X-ray, all methods should be
utilized until demonstration of the bacillus.

In countries like Turkey where tuberculosis
prevalence is high and drug resistance is frequent,
detection of tuberculosis bacillus is important not
only in terms of proper diagnosis, but also for the
evaluation of drug resistance.

Smear negative, pulmonary tuberculosis leads
to various difficulties for the clinician in terms of
diagnosis and treatment plan. The empirical treat-
ment used for these cases may result in unne-
cessary treatment, because these cases may not be
active or even have tuberculosis. Failure to isolate

the causative agent also leads to an inability to
detect new resistance patterns that are increasing
rapidly.

Many studies have investigated the contribution
of GL and BL examinations to diagnosis in
sputum negative cases for AFB and in cases where
the patient is unable to expectorate sputum.
Lavage performed by FOB, brushing and biopsy
are said to accelerate the diagnostic process.”” GL
examination is particularly recommended for
children who swallow the sputum.” However, we
think that GL examination should be performed in
adult patients unable to expectorate sputum
before bronchoscopic investigations.

Previous studies with GL have produced dif-
ferent results’™ (Table 3). Generally, the posi-
tivity rate of GL cultures is less than smears. The
GL obtained should undergo laboratory examina-
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Table 4. Bronchial Lavage or Bronchoalveolar Lavage Results in the Literature

Authors Bronchial Lavage Smear Positivity Bronchial Lavage Culture Positivity
Fujii’ 34% 88%
Norrman" n/ al 20.90%
Abadco'™ 0% 10%
Rizvi® 90% 70%
Somu'"* n/ al 12%
Kohno'* 23.90% 84.80%
Russel'® 12% 96%
Baughman™ 68% 92%
Chawla™ 24% 40%
Mohan® 26% 44%
Danek” 24% 63%
Our Study 51.70% 81%

*Child cases.
Tdata not available.

tion within 4 hours, or be stored in a refrigerator
after a neutralization procedure to maintain pIH at
7.0. Procedural errors during these stages may
have unfavorable effects on growing bacillus in
culture. In our study, the low rate of bacillus
positivity in culture may have been caused by
laboratory problems. On the other hand, high
positivity of GL smear is reported to be affected
by atypical mycobacterium.”

According to Norrman et al.,"" bronchoalveolar
lavage (BAL) is better than GL. However, Abadco
and Steiner'” found higher culture positivity for
GL than BAL, so they support GL examinations.
In our study culture positivity for BL was higher
than for GL. We think that the biochemical
characteristics of GL play a role in this finding.

Lidocaine used in BL or BAL procedures has an
antibacterial effect.®” Therefore, there are dif-
ferences between studies of BAL and BL in the
detection of tuberculosis bacillus (Table 4).”""'*
18,20-23

One of the other methods for the detection of
Mycobacterium tuberculosis in GL or BL speci-
mens is Polymerase Chain Reaction (PCR) assay.
PCR assay is useful for rapid diagnosis of
tuberculosis and its use to detect the presence of
Mycobacterium tuberculosis in clinical specimens
has been widely reported.”” In these studies, it
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was suggested that PCR assay was more sensitive
than smear and culture tests for the detection of
Mycobacterium tuberculosis in BAL specimens of
patients with sputum smear negative pulmonary
tuberculosis or no sputum.”>" Although PCR can
be specific and sensitive, it may be limited by
contamination or the presence of amplification
inhibitors.”>®

As a result, in cases suggestive of tuberculosis,
evaluations of GL and BL can assist in the detec-
tion of bacillus. Therefore, in order to obtain cul-
ture samples for definitive diagnosis, GL should
be performed in cases where the patient is unable
to expectorate sputum, whereas BL should be
performed in cases with negative sputum assess-
ments. If possible, PCR assay should be used to
detect Mycobacterium tuberculosis in GL or BL
specimens.
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