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Bacteriologically confirmed pulmonary
tuberculosis in childhood

Clinical and radiological features

P. R. DONALD, J.B.BALL, P.J.BURGER

Summary

Over a 4-year period 185 cases of pulmonary
tuberculosis in children were confirmed by culture of
Mycobacterium tuberculosis, usually from gastric
aspirate. The majority of cases occurred in boys
(62%) and the younger age groups were more com-
monly affected — 26% of patients were less than 1
year old and 65% less than 3 years of age. At the
time of presentation 40% of the 151 children tested
had a negative tuberculin test. A chest radiograph
was available in 136 cases. The commonest changes
seen were lymphadenopathy (63%) and segmental
lesions (56%). The latter affected mainly the right
lung and in particular the right middle lobe. Cavitating

tuberculous disease was present in 19 children,
including 5 aged less than 1 year.

S Afr Med J 1985; 67: 588-590.

Tuberculosis remains the most common notifiable infectious
disease in the RSA. While certain pointers indicate a reduction
in the rate at which infection is taking place, the actual
number of cases of tuberculous disease seems certain to increase
for the foreseeable future.!

Most medical practitioners are familiar with the radiographic
appearance of adult or post-primary tuberculosis and the
diagnosis can often be confirmed by sputum microscopy and
culture. In children, however, the radiographic appearance of
primary pulmonary tuberculosis (PTB) and the spectrum of its
complications and sequelae are different and the disease may
initially pass unrecognized. Bacteriological confirmation of the
diagnosis is not easily obtained and circumstantial evidence
must often be relied upon when initiating specific antitubercu-
losis therapy.?

We present our experience with some of the clinical and
radiological features of bacteriologically confirmed childhood
PTB.

Patients and methods

During the period 1979-1982 185 cases of PTB confirmed by
culture of Mycobacterium tuberculosis from gastric aspirate,
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sputum or pleural fluid were seen in the Department of
Paediatrics, Tygerberg Hospital. Specimens were examined
microscopically for acid-fast bacilli after auramine staining?
and cultured on Loéwenstein-Jensen medium* according to a
standard procedure. Colonies were identified as Myco. tubercu-
losts by the niacin and nitrate reduction tests.?

Certain clinical details including age, sex, mass, percentile
of mass for age, results of tuberculin tests and prominent
symptoms or signs were recorded retrospectively from patients’
folders upon confirmation of the diagnosis.

Tuberculin testing is performed as a routine in all paediatric
inpatients and outpatients. The multiple-puncture Heaf test is
used as a screening test in the outpatient department and is
administered and read by nursing or medical staff according to
conventional criteria.’ In cases where tuberculosis is strongly
suspected the Mantoux test is administered and read by
specially trained nursing staff using 5 units of purified protein
derivative.® (In this article a positive tuberculin test means a
Heaf test of grade II, III or IV or a Mantoux test with more
than 5 mm induration.)

In 136 cases (74%) a chest radiograph had been taken within
2 weeks of the time at which the specimen positive on culture
for Myco. tuberculosis was obtained; these films were analysed
and abnormalities tabulated.

Results

Details of age, sex and race were available in all cases. Of the
185 children, 114 (62%) were boys and 71 (38%) girls. The
majority of children — 147 (79%) — were coloured (mixed
race) and the remaining 38 (21%) were black. The children’s
ages ranged from 2 months to 12 years 11 months with a
median age of 23 months; 48 (26%) were less than 1 year old
and 73 (39%) were 1-3 years old. Mass was not recorded in 4
cases. Of the remainder, 82 children (45%) were above the 3rd
percentile mass for age and 99 (55%) below the 3rd percentile;
15 (8%) had a mass of less than 60% of the 50th percentile.

Tuberculin testing was carried out and the result read in
151 cases (82%). In 48 of 84 of these cases (57%) a Mantoux
test was positive. In the remaining 67 cases a Heaf test had
been done and was positive in 43 cases (64%). Thus 40% of the
patients tested had a negative tuberculin test at the time of
presentation.

A tuberculin test (either Mantoux or Heaf) was done in 65
of the 82 children with a mass above the 3rd percentile and
was positive in 41 children (63%). A tuberculin test in 85 of
the 99 children with a mass below the 3rd percentile was
positive in 51 children (60%).

Similarly a tuberculin test done in 36 of the 48 children
aged less than 1 year was positive in 17 cases (47%); the test in
62 of the 73 children aged 1-3 years was positive in 40 cases
(65%). Of the 64 patients aged 3- 13 years 53 were tuberculin
tested and 34 (64%) had a positive result.

Wheezing was noted on presentation in 31 cases (17%),
while stridor was present in 6 children and in 2 instances was
severe enough to lead to tracheostomy. Two children with
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particularly marked destruction of lung tissue had clubbing of
the fingers.

Tuberculous meningitis was present in 17 cases (9%).

During the 4-year period under review 5087 gastric aspirate
specimens from children in the Department of Paediatrics,
Tygerberg Hospital, were submitted to the Department of
Microbiology for culture and microscopy. From these, 254
(5%) positive cultures for Myco. tuberculosis were obtained in
168 patients. In only 22 of these patients (13%) were acid-fast
bacilli seen on microscopy. During the same period 39 (5%) of
832 sputum specimens from older paediatric patients were
positive on culture for Myco. tuberculosis. These culture-positive
specimens were obtained from 12 patients, in only 2 of whom
(17%) acid-fast bacilli were visible on microscopy. In 3 cases
Myco. tuberculosis was cultured from pleural aspirate and in 2
cases from tracheal aspirate.

The features observed in the 136 patients with available
chest films were adenopathy, segmental lesions, bronchopneu-
monia, pleural effusion, cavitation, miliary appearance and
calcification, singly or in various combinations; they are sum-
marized in Tables I, IT and III.

The term ‘segmental lesion’ refers to any radiographic opacity
which clearly filled a lobe or a segment of a lobe. In many
cases it was not possible to distinguish between a large Ghon’s
focus filling a lobe or segment and ‘true’ segmental lesions
arising from varying combinations of lymph node enlargement
and erosion with aspiration of tuberculous material into the
relevant segment.

In Table I the frequencies of the relevant radiographic features
identified are indicated, together with the number of patients
having the particular feature as a solitary lesion. The com-
monest lesion encountered was adenopathy, present in 85 of
the 136 cases (63%) in which films were available but appearing
as a solitary feature in only 20 of these cases (15%). The
second commonest feature was a segmental lesion, seen on 76
radiographs (56%) and appearing as a solitary lesion in 14 cases
(10%).

TABLE Il. SITE OF 99 SEGMENTAL LESIONS IN 76

PATIENTS
Site No.
Right lung — 69 (70%)
Upper lobe 23
Middle lobe 32
Lower lobe 14
Left lung — 30 (30%)
Upper lobe 14
Lingula pulmonis 6
Lower lobe 10

TABLE Ill. FREQUENCY OF RADIOLOGICAL CHANGES IN
DIFFERENT AGE GROUPS IN 133* CASES OF CHILDHOOD PTB

Age group

0-1yr 1-3yrs 3-13yrs
Type of change (39 cases) (45 cases) (49 cases)
Lymphadenopathy 22 (56%) 34 (76%) 29 (59%)
Segmental lesion 22 (56%) 26 (58%) 28 (57%)
Bronchopneumonia 16 (41%) 16 (36%) 9 (18%)
Pleural effusion 1 (3%) 8 (18%) 13 (27%)
Cavitation 5 (13%) 8 (18%) 6 (12%)
Miliary pattern 7 (18%) 3 (7%) 4 (8%)
Calcification — — 1 (2%)

*Qf the 136 radiographs available, 3 were normal when positive culture material was
obtained, although subsequently these patients’ films were abnormal.

TABLE I. FREQUENCY OF MAJOR RADIOLOGICAL
CHANGES IN 136 CHILDREN WITH PTB

Solitary

Type of change No. of cases lesion
Lymphadenopathy 85 (63%) 20 (15%)

Hilar 26

Paratracheal 33

Both 26
Segmental lesion 76 (56%) 14 (10%)
Bronchopneumonia 41 (30%) 7 (5%)
Pleural effusion 22 (16%) 3 (2%)
Cavitation 19 (14%) —
Miliary pattern 14 (10%) 3 (2%)
Normal 3 (2%) —_
Calcification 1(0,7%) -

In Table II the distribution of 99 segmental lesions in 76
patients is set out. The majority of lesions (70%) involved the
right lung and in particular the right middle lobe (32% of the
total).

Table III indicates the frequency of the radiographic features
in three age groups — children aged less than 1 year, between
1 and 3 years, and 3 years and over.

Lymphadenopathy was seen more frequently in children
under 3 years of age (67%) than in those over 3 years (59%),
while a segmental lesion was seen with equal frequency (57%)
in those above and below 3 years of age. Bronchopneumonia
was present in 38% of children under 3 years of age, but in

only 18% of those older than 3 years. In contrast, a pleural
effusion was present in only 11% of patients under 3 years of
age, but 27% of those older than 3 years. Right-sided pleural
effusion was present in 12 patients (55%) and a left-sided
effusion in 7 patients (32%), while 3 patients had bilateral
effusions. A tuberculin test performed in 20 of the 22 patients
with a pleural effusion was positive in 10 (50%).

Cavitating disease was present in 19 children (14%), 5 of
whom were under 1 year of age. As in the case of segmental
lesions, the right lung was more commonly involved (12
children) than the left lung (5 children). In 2 children bilateral
cavitation was present. The right middle lobe was involved in
8 cases, the right upper lobe in 6, the left upper lobe in 4 and
the left lower lobe in 3. In several cases cavitation was
accompanied by marked bulging of the adjacent interlobar
fissure.” A tuberculin test performed in 18 children with
cavitation was positive in 13 (72%). Fifteen of the patients with
cavitation were coloured and the remaining 4 were black.

Calcification, in the region of the hilar and paratracheal
glands, was seen on only 1 radiograph.

Three patients had a normal radiograph at the time when
positive culture material was obtained. Subsequently, abnormal
films were seen, and it is reasonable to assume that the initial
lesions were either obscured or too small to be seen.

Discussion

The clinical features of childhood PTB and its complications
revealed by this review do not differ markedly from those
described by other workers in developing countries.*"' Thus it
is not unexpected that the majority of children should be male
nor that younger children should be more frequently affected.
While the majority of children had a mass less than the 3rd
percentile for age it should be borne in mind that recent
surveys have shown that 30-66% of non-white children in
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South Africa suffer from nutritional growth retardation.!?
Under these circumstances a recent falling off in the speed of
gain in mass as reflected on a Child Health Card would be
more relevant to the diagnosis of PTB than the evaluation of a
single weighing.!3

It is important to note that a relatively large percentage of
children had a negative tuberculin test, despite the fact that
the majority would have received BCG at least once. Failure
to respond to tuberculin in the presence of active tuberculosis
is a well-described phenomenon. It may result from poor
nutrition,'4 recent measles or measles immunization,'> over-
whelming tuberculous infection!® or an inherent lack of
tuberculin hypersensitivity.!” The diagnosis of tuberculosis
should not be rejected merely because the tuberculin test is
negative. Conversely, in certain circumstances a positive
tuberculin test may be all the more significant despite the fact
that the child might have had BCG.

Respiratory illnesses resulting from a variety of allergies and
infections represent a large proportion of paediatric work, and
wheezing is therefore a common complaint. Seventeen per
cent of our patients were wheezing on presentation. In the
appropriate setting, tuberculosis must be considered in the
differential diagnosis of wheezing.

Clubbing has been described in association with PTB, but
as in the case of the 2 children in this series usually only in the
presence of gross destruction of lung tissue.!® In at least one
series,® however, clubbing in children was noted in the absence
of cavitating disease. Cavitating tuberculous disease in youn,
children has been reported previously in black children”'"'*
and is now shown to affect coloured children. It is of interest
that the children with cavitation had a higher percentage (73%)
of positive tuberculin tests than the overall incidence (60%) in
the 151 patients who had these tests. Hypersensitivity T cells
may be responsible for tissue damage and necrosis rather than
immunity.2!

In contrast with adults, the diagnosis of PTB in childhood is
infrequently confirmed by culture. Much more reliance must
therefore be placed on radiographic appearances in combination
with the results of tuberculin testing, a history of contact with
PTB, and other circumstantial evidence. This series of bac-
teriologically confirmed cases emphasizes the importance of
lymphadenopathy and the segmental lesion in indicating the
possible presence of PTB.

Conclusion

In the absence of bacteriological confirmation certain radiolo-
gical features may be confidently ascribed to childhood PTB.
This is particularly true of adenopathy in association with a
variety of segmental lesions and a strongly positive tuberculin
test. It must, however, be emphasized that many features of
childhood PTB are not specific, that adenopathy is not always
recognizable on the radiograph and that the tuberculin test

may often be negative. A high degree of suspicion must be
maintained at present in southern Africa. Any pneumonia that
does not respond to appropriate antibiotic therapy must be
suspected of being tuberculous, even if bacteriological con-
firmation of the diagnosis cannot be obtained.

The bacteriologically confirmed cases in this series should
be seen as the tip of the childhood PTB iceberg in the Western
Cape. It may well be that the disease is responsible for
considerably more morbidity and mortality than is at present
generally appreciated.??
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