
CASE FOR DIAGNOSIS

Pulmonary mass in an infant
D.E. Lumsden*, O. Olsen#, N.J. Sebire",+, C.E. Wallis*,+ and S. Sonnappa*,+

A
Caucasian young female born at term weighing 3.4 kg,

presented to her general practitioner at 4 weeks of age
and repeatedly after that with cough, fever and ‘‘noisy

breathing’’. She was treated with multiple courses of oral
antibiotics. The symptoms persisted, and at 6 months of age a
chest radiograph (CXR) showed dense consolidation affecting
the right upper lobe. She was admitted to her local hospital for
a course of intravenous antibiotics. The patient was afebrile on
admission and oxygen saturation was 96% in room air, but she
had mild respiratory distress and tachypnoea. Auscultation of
the chest revealed scattered crepitations and transmitted
sounds. Haematological indices and inflammatory markers
were normal.

She was an only child, born to unrelated parents who were
heavy smokers. Immunisations were up-to-date and she was
developing normally. Weight gain was along the 50th centile
for the first 6 months but had dropped down towards the 25th

centile since weaning had started. There was no other family
history of note.

After 2 weeks of intravenous antibiotics she remained afebrile
but continued to have mild tachypnoea and a cough with
persisting CXR changes. A computed tomography scan (CT) of
the chest (fig. 1) and flexible bronchoscopy were performed
1 month after initial presentation to the local hospital.
Bronchoscopy demonstrated an anatomically normal right
upper lobe with partially occluded segmental bronchi. There
was no microbial growth from bronchoalveolar lavage.

At 10 months of age she was referred to a tertiary hospital for
children for a surgical opinion and was admitted for an elective
excision of the mass. A pre-operative CXR (fig. 2) and magnetic
resonance imaging (MRI) of the chest were performed (fig. 3). A
right postero-lateral thoracotomy was performed to explore the
mass 1 week later. Histopathological findings of the surgical
specimens are shown in figure 4.
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BEFORE TURNING THE PAGE, INTERPRET THE PATIENT’S HISTORY, CT SCAN, CXR, MRI
CHEST AND HISTOPATHOLOGY FINDINGS, AND SUGGEST A DIAGNOSIS.

M

A

FIGURE 1. A contrast enhanced chest computed tomography scan obtained

at 7 months of age showing a large mass lesion (arrowheads). A: anterior

mediastinum; M: middle mediastinum.

FIGURE 2. A pre-operative chest radiograph showing faint amorphous

calcification (arrowheads).

#

FIGURE 3. A contrast-enhanced T1-weighted image. Central parts of the right

upper lobe are occupied by more ovoid structures that are darker (arrowheads). #:

trachea.

a) b)

c) d)

FIGURE 4. Photomicrographs of the surgical specimens. a, b) Fragments of

partially necrotic material from the main mass with peripheral viable areas showing

granulomatous inflammation (haematoxylin and eosin). c, d) Lymph node showing

massive involvement by caseating granulomata with numerous multinucleate giant

cells. (haematoxylin and eosin). Mycobacterium stains were negative.
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INTERPRETATION
The CT chest scan (fig. 1) shows a large mass lesion extending
from the right lung apex into the anterior mediastinum and
more inferiorly into the middle mediastinum. The mass has a
heterogeneous appearance, some areas of faint stippled
calcification and much cystic change. There is no definite fat
within this mass. Likely diagnosis: germ cell tumour.

The pre-operative CXR (fig. 2) shows a large soft density mass
occupying the upper and mid-zones of the right hemithorax,
extending to the pleural surface and abutting the mediastinal
surface and right heart border. Within this, faint amorphous
calcification is seen. There is a small amount of right pleural
fluid. Most likely diagnosis: germ cell tumour.

The pre-operative MRI of the chest (fig. 3) shows that the right
upper lobe is highly abnormal. Most of the lung is bright, which
is suggestive of fluid accumulation and/or oedema associated
with inflammation. Central parts of the lobe are occupied by
more ovoid structures that are darker. The signal characteristics
are nonspecific but could be in keeping with solid elements of a
neoplastic process, as well as (partly) devascularised elements
of a low-grade primary inflammatory process. Similar elements
are seen in the mediastinum closely related to the trachea. Based
on this, germ cell tumour seems less likely and primary
inflammation or high-grade neoplasm is more likely.

Surgical report
Dissection was difficult as the extrapleural and intrapleural
planes were obliterated by inflammation. A large tense multi-
cystic mass was found filling the entirety of the right upper lobe.
A large central cyst containing necrotic caseous material was
found in the mass. The cyst was deroofed and a large quantity of
caseous purulent material was drained. Massive mediastinal
lymphadenopathy with some necrotic nodes was seen and a
specimen was sent for histopathological examination (fig. 4).

Diagnosis: Pulmonary tuberculosis with mediastinal involve-
ment.

CLINICAL COURSE
The purulent material from the mass showed acid fast bacilli on
Ziehl-Nielsen staining. The day following surgery a Mantoux
test was performed, which was positive with an induration of
13 mm after 48 h (the child had not previously received Bacille
Calmette-Guerin (BCG) vaccination). Isoniazid, rifampicin and
pyrazinamide were commenced. PCR for Mycobacterium tuber-
culosis (MTB) was positive on the purulent material. The patient
suffered from complex partial seizures 6 days after surgery. A
CT scan of the head showed several focal calcified and
enhancing leptomeningeal regions. Calcific foci were present
within the right thalamus and left lentiform nucleus.
Appearances were thought to be compatible with, but unusual
for, tuberculosis (TB). Ethambutol and prednisolone were
added to the treatment regime. Cerebrospinal fluid biochem-
istry and microbiology, including mycobacterial culture, was
unremarkable. Fully sensitive MTB was isolated on culture from
the purulent material and tissue from the lungs. Contact tracing
did not uncover any TB contacts. The patient received four anti-
tuberculous drugs under oral prednisolone cover (weaned over
6 weeks) for 2 months and two drugs (isoniazid and rifampicin)
for a further 10 months and made an uneventful recovery. An

immunological work-up was performed when the patient had
recovered. She did not have further seizures, weight was above
the 50th centile and complete radiological resolution was seen on
CXR at 1-yr follow up.

DISCUSSION
The present case highlights the delayed diagnosis of a common
disease due to an uncommon presentation. The differential
diagnoses considered were germ cell tumours particularly
teratoma, neuroblastoma and an infected congenital cyst.
However, some of these were ruled out on further investiga-
tion. In view of the clinical stability of the patient and initial
radiological features, the primary pre-operative diagnosis
considered was an intrapulmonary teratoma.

Experience with intrathoracic teratomas in the paediatric age
group is limited. Such tumours, particularly when arising from
the mediastinum, appear to be predominantly benign in infancy
and commonly symptomatic, with signs of respiratory distress or
air way compromise [1, 2]. In retrospect the delay of several
months from presentation to surgery in the study patient could
potentially have led to a progression to malignancy in a teratoma,
with subsequent metastases. In such cases, a more rapid
progression to surgery would be advised, although at present
the risks of delayed intervention cannot be definitively stated.
Ultimately the extensive mediastinal lymphadenopathy seen on
the MRI scan was not compatible with a teratoma and a decision
was made to explore the mass with probable upper lobectomy.

Teratomas comprise of tissue from one or more germ layers.
The majority of intrathoracic tumours arise from the medias-
tinum. Cough is a common presentation of intrapulmonary
teratoma, with most cases presenting in the third and fourth
decade of life [3]. Typically, intrapulmonary teratomas are
found in the upper lobes, with smooth margins and often with
areas of intratumoural calcification on CXR. Typical CT
findings are of a heterogeneous mass with soft tissue, fat,
fluid and calcium attenuation [4]. Experience with MRI is
limited at present [5]. No previous case report has described
pulmonary TB resembling an intrathoracic teratoma.

Whilst on the rise, the incidence of active pulmonary TB
infection in the UK paediatric population remains low.
However, incidence is higher in certain urban areas, in
particular London which accounted for 43% of TB notifications
in 2003, a trend evident across Western Europe as a whole [6].
The British Paediatric Surveillance report on paediatric TB in the
UK reported 551 notifications between December 2003 and
January 2005, with 33% arising from London. Of these cases, 115
(30.6%) were ,3 yrs of age. The overall incidence of paediatric
TB nationwide was estimated as 3.0 per 100,000 children, with
an incidence of 2.0 per 100,000 in those ,1 yr of age, [7].

The most common symptom of active pulmonary TB disease in
childhood is cough. This is a common presentation in childhood,
and one with a broad differential diagnosis. As the incidence of
active pulmonary TB in infancy is low, diagnosis may be delayed
unless a high index of suspicion exists. This is particularly true in
children with no history of TB contact, in areas of low incidence
and low-risk ethnic groups, such as in the present patient [8].

Pulmonary TB disease in infancy tends to arise from primary
infection, rather then reactivation of dormant TB.
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Asymptomatic infection appears to be more common as
children grow older [9].

Diagnosis of pulmonary TB in childhood
The diagnosis of pulmonary TB in children relies upon an
integrated approach combining imaging, microbiological and
blood assay testing, along with the tuberculin skin test (TST).
The National Institute for Health and Clinical Excellence
(NICE) published guidelines for the investigation of suspected
pulmonary TB in the UK in 2006 [10]. CXR remains the initial
investigation in the diagnosis of suspected active pulmonary
TB, followed by sputum sampling. In childhood, gastric
washings may be used if sputum induction is not possible,
although bronchoalveolar lavage may be necessary to obtain
definitive microbiological confirmation. Treatment should not
await microbiological confirmation in strongly suspected cases
where interferon testing can provide a result more rapidly.

Imaging for TB
CXR remains the most common imaging modality in the
investigation and diagnosis of paediatric pulmonary TB, as sup-
ported by the most recent NICE guidelines. Lymphadenopathy is
the most common abnormality seen, typically involving the hilar,
subcarinal and paratracheal regions. Parenchymal abnormalities
are less frequently seen in primary TB, and are very rarely seen in
the absence of lymphadenopathy. In children ,3 yrs of age there
is a higher prevalence of lymphadenopathy, and a lower
prevalence of parenchymal abnormalities [11]. Parenchymal
involvement is common in progressive primary and in reacti-
vated pulmonary TB.

The roles of other imaging modalities are not clearly defined, and
may arguably have been superseded by emerging interferon
testing. A CT scan is generally reserved for the investigation of
suspected cases when CXR is normal or equivocal. A CT scan
may show parenchymal nodules of varying size, possibly with
cavitation, or in the shape of peripheral intralobular nodules or
tree-in-bud configurations suggestive of endobronchial spread.
Areas of ground-glass change suggest active parenchymal
inflammation. Miliary TB is suggested when nodules of uniform
size are seen throughout both lungs. A CT scan is also more
sensitive for mild calcific change [12]. A number of case series
have demonstrated the superiority of CT scans over simple CXRs
in the detection of lymphadenopathy and also in the diagnosis of
miliary TB [13, 14]. The subcarinal region is the most common
area where lymphadenopathy is found, with ‘‘ghost-like’’
enhancement rather than discreet ring enhancing with a low-
density centre, as described recently [15]. In adult patients, certain
findings seen on high-resolution CT are associated with smear
positivity, namely air space consolidation, cavitation and ground-
glass opacity [16].

Whilst MRI plays a key role in the evaluation of TB of the
spine, brain, meninges and abdominal viscera [17], its role in
pulmonary TB is yet to be established. MRI may be useful in
the diagnosis of tuberculoma in patients presenting with a
solitary pulmonary nodule [18], and can also be used in the
investigation of TB disease affecting the chest wall. A Chinese
study of 55 adult patients with pulmonary TB concluded that
MRI offered no extra information compared with CXR, and
recommended no routine diagnostic role [19]. MRI has been
used in the experimental setting to track the progression of

pulmonary TB in an animal model, with the suggestion that
this approach could be used in a clinical setting [20].

Microbiological testing for active pulmonary TB
In contrast to the adult population, obtaining a positive
mycobacterial culture in childhood is difficult. Gastric aspi-
rates have a higher sensitivity then bronchoalveolar lavage
[21], using the two in conjunction offers a higher diagnostic
yield [22]. The induction of sputum in children has not been
considered as a useful method for obtaining microbiological
confirmation, but studies have demonstrated the feasibility of
such an approach [23]. The application of PCR-based methods
to sputum samples may further improve the sensitivity and
specificity of mycobacterial testing [24].

The TST
Tuberculin is a glycerine extract of the tubercle bacilli. In the
standard Mantoux test, 0.1 mL of 100 TU?mL-1 of the purified
protein derivative of tuberculin is injected subcutaneously. The
resultant area of induration is assessed 48–72 h later, with
,6 mm being negative, .6 mm showing a positive result and
. 15 mm being strongly positive. However, the interpretation
of the TST is complicated by the potential for false positives
with previous BCG vaccinations or cross reactivity with
nontuberculous mycobacterial infection. False-negative results
may also be obtained in the setting of HIV infection or other
immunosuppression, or in the presence of overwhelming
mycobacterial infection. Current NICE guidelines do not
include the TST in the investigation of suspected active TB,
but rather as a first-line investigation for latent TB in patients
who have not received BCG vaccination.

Interferon testing and other assays for active pulmonary TB
Increasingly attention has turned to T-cell-based diagnosis and
in particular T-cell interferon-gamma release assays (TIGRA)
for the diagnosis of TB [25]. TIGRA testing has been
demonstrated to distinguish positive TST results caused by
nontuberculous disease in adults and children [26]. In the
investigation of suspected latent TB in childhood, a degree of
discordance has been demonstrated between TST and inter-
feron testing: positive interferon testing with negative TST [27].
The QuantiFERON-TB interferon testing has been shown to be
superior to TST in the investigation of a pulmonary TB
outbreak in a primary school [28].

Current NICE guidelines recommend interferon-gamma test-
ing in the investigation of latent pulmonary TB as a primary
investigation in individuals aged .35 yrs who have received
the BCG vaccination and a second-line investigation in patients
with a positive Mantoux test.

TB presenting as a pulmonary mass
It is unusual for TB to present as a large pulmonary mass.
Endobronchial TB lesions arise from discharge of a cavitating
lesion with subsequent hypersensitivity reaction that may
evolve into a pulmonary mass. TB presenting as an endobron-
chial mass initially mistaken as a possible malignancy,
radiological or macroscopically, has been reported [29].
Endobronchial TB may also present as an inhaled foreign
body, particularly in the paediatric age group [30]. Virtual
bronchoscopy has been used to assess endobronchial involve-
ment in childhood pulmonary TB [31].
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Lung abscess secondary to TB is uncommon outside of the
developing world. A large Spanish case series of 252 patients
reported no cases [32]. A report of 27 patients with lung abscess
in South Africa found that seven (21%) were due to TB [33].
None of these patients had clinical features suggestive of TB.

In retrospect, it is debatable whether early investigations for TB
would have avoided the protracted course and need for
surgery in the study patient. The Mantoux test performed post
surgery was positive in the present case, although arguably
this investigation was unnecessary as the presence of acid fast
bacilli on Ziehl-Nielsen staining was sufficient to confirm a
diagnosis of pulmonary TB.

To conclude, in the infant presenting with a cough, particular
care must be taken in identifying the symptoms both at initial
presentation and at follow-up. This case serves to remind that
TB may present in unusual ways.

The respiratory paediatrician must remain vigilant, as the key
step in the diagnosis of tuberculosis in its most unusual forms
remains the initial consideration. Tuberculosis must be consid-
ered in all children presenting with lung and mediastinal masses.
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