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Source of tubercle bacilli in cervical lymph nodes: A
prospective study
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Abstract
A prospective study searching for associated mycobacterial infection of the upper aerodigestive tract in
patients with cervical tuberculous lymphadenitis (TBLN) was carried out. One hundred and thirteen
patients with a clinical suspicion of cervical TBLN were included. All patients had a physical examination
of the upper aerodigestive tract. Routine endoscopy and biopsy of the nasopharynx were performed. All of
them had surgery to the cervical lymph node. Seventy-five patients had histologically confirmed cervical
TBLN. Culture of the lymph node specimen showed Mycobacterium tuberculosis in 68 (90 per cent). In 45
(60 per cent) patients with cervical TBLN the primary foci of infection could not be found. Twenty-nine (39
per cent) had radiographic evidence of active or healed pulmonary tuberculosis. Sputum culture from two
patients showed Mycobacterium tuberculosis. Five patients (six per cent) had tuberculous nasopharyngitis.
In one of them (one per cent) the tuberculous nasopharyngitis was primary as no other evidence of myco-
bacterial infection was found. In the present study, mycobacterial infection of other parts of the upper aero-
digestive tract was not found.

Introduction
Mycobacterial infection of the cervical lymph node is the
commonest form of extrapulmonary tuberculosis. The
route of mycobacterial infection of the cervical lymph
nodes is not clear. A usual event after infection by Myco-
bacterium tuberculosis is the spread from the primary
focus to the regional lymph nodes. For cervical tubercu-
lous lymphadenitis (TBLN) in the adult it is accepted
that the lung is the primary focus (Newcombe, 1971;
Tomblin and Roberts, 1979). About 20 to 40 per cent of
cervical TBLN in adult is associated with pulmonary
tuberculosis (Dwyer etai, 1987; Alleva etal, 1988). It is
however rare for the pulmonary foci to be active (New-
combe, 1971; Siu et ah, 1983). Therefore the mani-
festation of cervical TBLN may be a reactivation of
previous infection of the lymph nodes (Powell, 1988). In
the upper aerodigestive tract, a few anatomical regions
such as the tonsil (Wilmotef al., 1957; Deitelefa/., 1989)
or the nasopharynx (Sim and Ong, 1972) are considered
as the possible portal of entry of the mycobacteria.
Tuberculous nasopharyngitis can be the primary foci or
secondary to pulmonary infection. Primary tuberculous
nasopharyngitis spreading to cervical lymph nodes has
been reported. Review of the literature does not show
any incidence or information regarding associated
tuberculous infection in patients with cervical TBLN.
The present prospective study was carried out to deter-
mine the incidence of any associated infection of the
upper aerodigestive tract in patients with cervical
TBLN.

Materials and methods
Patients seen in Queen Mary Hospital with a clinical

suspicion of cervical TBLN were included in this study.
The patients had a physical examination of the head and
neck region and the upper aerodigestive tract. Any sus-
picious area was biopsied. Sputum from patients was
stained for acid-fast bacilli (AFB) by the Ziehl-Neelsen
technique. Sputum was cultured for mycobacteria.
Radiography of the chest was performed. A Mantoux
test with one international tuberculin unit was per-
formed on each patient; the result was read at 72 hours.
The patients underwent a nasendoscopic examination
with a Storz 4 mm 0° rigid endoscope. Fibreoptic
laryngo-broncho-esophagoscopy was performed to rule
out malignancy of the upper aerodigestive tract. The
patients had surgery to the cervical mass. The surgical
specimen was examined for (i) Ziehl-Neelsen staining
for AFB; (ii) culture for mycobacteria; and (iii)
histology.

Result
Between July 1987 and January 1990,75 patients were

diagnosed to have cervical TBLN. All of them had
undergone surgery to the cervical lymph node. Among
the 75 patients, 59 had excisional biopsy of the cervical
lymph node. Eight had incision and drainage of a cervi-
cal abscess and the remainder had excision of the
abscess. The mean age was 32 years ranging from seven
to 79. Twenty-seven were male and 48 were female. Five
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FIG. 1
Endoscopic view of nasopharynx showing a tuberculoma (T) in the

roof (NS = nasal septum).

patients had been treated for pulmonary tuberculosis in
the past and five had active pulmonary tuberculosis.
Seven patients had recurrent cervical TBLN as they had
been treated previously with anti-tuberculous drugs for
cervical TBLN. Physical examination of the upper aero-
digestive tract using a post-nasal mirror showed a sus-
picious mass in the nasopharynx in 11 patients. No other
pathology was found in the upper aerodigestive tract.
The chest X-ray in 24 patients showed fibrosis or cal-
cification in the apex of the lung indicating healed pul-
monary tuberculosis. The chest X-rays of five patients
showed either consolidation of the lung or hilar lymph
node enlargement, both suggestive of active pulmonary
tuberculosis. A direct smear of the sputum with Ziehl-
Neelsen staining for AFB was negative in all patients.
Sputum culture showed Mycobacteria tuberculosis in
two patients both of whom showed evidence of active
pulmonary tuberculosis on chest X-ray. The skin reac-
tion to one international tuberculin unit was positive in
all but two patients; the mean reaction size was 21 mm
ranging from 12 to 45 mm. Rigid endoscopy of the nose
and nasopharynx was performed in all 75 patients
(Fig. 1). A fibreoptic laryngo-tracheo-bronchoscopy
and oesophagoscopy were performed in 22. Inflamed
adenoid tissue was found in 11 patients. The rest of the
upper aerodigestive tract was normal. Biopsy of the
nasopharynx was carried out in all patients. Histologi-
cally proven tuberculous infection was found in five
nasopharyngeal biopsies (Fig. 2). In four out of the
above five nasopharyngeal biopsies, AFB was demon-
strated by Ziehl-Neelsen staining. Four of the five
patients with tuberculous nasopharyngitis had also
radiographic changes of pulmonary tuberculosis. The
remaining one was regarded as suffering from primary
tuberculous nasopharyngitis spreading to the cervical
lymph node. None of these five patients had nasal com-
plaints even though the diagnosis of tuberculous naso-
pharyngitis was revealed to them in retrospect.

Direct smear of the specimen of lymph node showed

AFB in 40 (53 per cent); culture of the lymph node speci-
men yielded Mycobacterium tuberculosis in 68 (90 per
cent).

Discussion
The present study revealed that 29 (39 per cent) of the

75 patients with cervical TBLN had pulmonary tubercu-
losis as shown by the chest X-ray changes. In five of them
(6 per cent), the pulmonary tuberculosis was regarded as
active either because of positive Mycobacterium tuber-
culosis culture of the sputum or because of chest X-ray
evidence. In these 29 patients, the mycobacteria prob-
ably spread to the cervical lymph node by lymphatic or
by the haematogenous route blood from the pulmonary
foci. In the 24 patients with old pulmonary tuberculosis,
it is not known what factors precipitated a reactivation of
the mycobacterial infection in the cervical lymph node.
Four of them had tuberculous nasopharyngitis which
was regarded as secondary in the presence of pulmonary
foci. In the remaining 46 patients with cervical TBLN,
no pulmonary foci were detected. The examination of
the upper aerodigestive tract with indirect mirror or
endoscope failed to identify anyprimary foci in most
patients except in one who had primary tuberculous
nasopharyngitis. The primary site of mycobacterial
infection in the remaining 45 patients remains unknown.
It is possible that the primary foci in lung or upper aero-
digestive tract were too small to be detected or had
healed completely without any residual radiological
change. It is not uncommon to find a normal chest radio-
graph after adequate chemotherapy of pulmonary
tuberculosis. The pulmonary focus is more favoured as
the primary site of infection because 39 per cent of the
patients had a chest radiological abnormality.

Nasopharyngeal carcinoma and tuberculosis are com-
mon causes of cervical lymphadenopathy in this part of
the world. It may not be possible to differentiate
between a metastatic lymph node and a tuberculous one
by physical examination (Chan et al., 1989). Further-
more, the primary nasopharyngeal carcinoma can be
submucosal (Sham et al., 1989). It is essential, therefore
to examine and biopsy the nasopharynx of every patient
with cervical lymphadenopathy in this part of the world.
The present study shows that five patients (6 per cent)
with cervical TBLN had tuberculous nasopharyngitis.
Four of them had evidence of pulmonary TB infection
and the fifth had none; in this latter patient the naso-
pharynx may be the primary site of infection. The myco-
bacteria spread to the drainage lymph node in the neck
through the lymphatics.

Such findings of primary tuberculous nasopharyngitis
spreading to cervical lymph nodes have been reported
previously (Sim and Ong, 1972). They reported 15
patients with tuberculous nasopharyngitis. In seven
patients the nasopharynx was considered to be the
primary site of infection as there was no evidence of pul-
monary tuberculosis. In five of the seven, infection had
spread to the cervical lymph nodes. Primary tuberculous
nasopharyngitis is very rare (Martinson, 1967). The
mode of infection of the nasopharynx by Mycobacterium
tuberculosis is probably by inhalation. It is suggested
that the adenoid may have harboured the tubercle bacilli
for some time and under certain conditions clinical
disease is precipitated.
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FIG. 2

Photomicrograph of a nasopharyngeal biopsy of a patient with cervical TBLN showing respiratory epithelium (RE) and tubercle (T)
(Haematoxylin and eosin stain xl60).

The tonsil has also been considered as a route of infec-
tion in children (Wilmot et ai, 1957). In our study, how-
ever, mycobacterial infection was not found in other
parts of the upper aerodigestive tract except the naso-
pharynx. This is in accordance with another study which
also found that mycobacterial infection of the upper
aerodigestive tract was rare (Rohwedder, 1974). It is
accepted that the tuberculosis of the upper respiratory
tract is secondary to pulmonary infection. The respir-
atory tract mucosa is infected by sputum heavily laden
with tubercle bacilli.

The clinical importance of the present study lies in the
treatment of cervical TBLN (Campbell, 1990). It is
generally accepted that antituberculous chemotherapy
is the definite modality of treatment of TBLN. This is
true even after complete excision of cervical TBLN
(British Thoracic Society Research Committee 1988).
The finding of relatively asymptomatic associated myco-
bacterial infection such as pulmonary or nasopharyngeal
tuberculosis in the present study further supports this
view.

Conclusion
In 60 per cent of the patients with cervical TBLN, a

primary focus of infection could not be found. Thirty-
nine per cent of cervical TBLN were associated with old
or active pulmonary infection. It is highly suggestive that
the pulmonary foci are the primary infection in cervical
TBLN. In rare cases (one per cent), the cervical TBLN is

secondary to a primary mycobacterial infection of the
nasopharynx. Six per cent of the pateints with cervical
TBLN had tuberculous nasopharyngitis. The finding of
associated mycobacterial infection in lung or naso-
pharynx supports the policy of antituberculous chemo-
therapy even after complete excision of TBLN.
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