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Abstract
Lymphadenitis is the most common extrapulmonary manifestation of tuberculosis. It remains both diagnostic
and therapeutic challenge because it mimics other pathologic processes and yields inconsistent physical and
laboratory findings. Diagnosis is difficult often requiring biopsy. A thorough history and physical examination,
staining for acid-fast bacilli, fine-needle aspiration and PCR are helpful in obtaining an early diagnosis. It is
also important to differentiate tuberculous from nontuberculous mycobacterial cervical lymphadenitis because
their treatment protocols vary. Treatment monitoring is more complex due to peculiar behavior of TB lymph
nodes. Situation has become worse due to sharp increase in the incidence of atypical mycobacteria, poorly
controlled HIV epidemic and rise of drug-resistant TB lymphadenitis. Tuberculous adenitis is best treated as
a systemic disease with antituberculosis medication. Surgical therapy along with antituberculosis medication
can be beneficial in selected patients.

History

M

ycobacterial lymphadenitis has plagued humanity since
long. The classic term scrofula derived from the Latin
word glandular swelling. Hippocrates (460-377 B.C.) mentioned
scrofulous tumours in his writing. The European kings of the
Middle Ages imparted the royal touch to cure the “King’s evil”
to which mycobacterial lymphadenitis referred.1 Albucasis in
his Practica included surgical excision of the glands.2

Epidemiology
There are nearly 9 million new cases and 2 million deaths
from tuberculosis world wide every year. 3 The incidence of
mycobacterial lymphadenitis has increased in parallel with
the increase in the incidence of mycobacterial infection
worldwide. TB lymphadenitis is seen in nearly 35 per cent of
extrapulmonary TB which constituted about 15 to 20 per cent
of all cases of TB. In HIV-positive patients, extrapulmonary
TB account for up to 53 to 62 percent cases of TB. 4-6 Cervical
lymph nodes are the most common site of involvement and
reported in 60% to 90% patients with or without involvement
of other lymphoid tissue. 7 Cervical lymphadenitis, which is
also referred to as scrofula, may be manifestation of a systemic
tuberculous disease or a unique clinical entity localized to
neck. Mycobacterium tuberculosis is the most common causative
agent in India.8-10 The incidence of mycobacterial lymphadenitis
primarily depends on the endemicity of the of Mycobacterium
tuberculosis. Lymphadenopathy due to non-tuberculous
mycobacterial (NTM) is uncommonly reported from India. 4
In nontuberculous adenitis, Mycobacterium avium-intracellulare
complex is the most common causative agent. Mycobacterial
lymphadenitis most frequently affects patients in their second
decade but may afflict patients of any age. There is a female
predominance (approximately 2:1) in most of the studies. 11
Racial and ethnic minorities, foreign born, black and Asians
are more likely than non-Hispanic white patients to develop
tuberculous lymphadenitis. There is increased frequency of
mycobacterial lymphadenitis in Asian population.1,11,12 Infection
with the human immunodeficiency virus (HIV) is associated
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with an increased frequency of both pulmonary and extrapulmonary tuberculosis particularly lymphadenitis.13,14

Pathogenesis
Tuberculous lymphadenitis is a local manifestation of the
systemic disease. 12 It may occur during primary tuberculous
infection or as a result of reactivation of dormant foci or direct
extension from a contiguous focus. Primary infection occurs
on initial exposure to tubercle bacilli. Inhaled droplet nuclei
are small enough to pass muco-ciliary defences of bronchi
and lodge in terminal alveoli of lungs. The bacilli multiply in
the lung which is called Ghon focus. The lymphatics drain the
bacilli to the hilar lymph nodes. The Ghon focus and related
hilar lymphadenopathy form the primar y complex. The
infection may spread from primary focus to regional lymph
nodes. From the regional nodes, organism may continue to
spread via the lymphatic system to other nodes or may pass
through the nodes to reach blood stream, from where it can
spread to virtually all organ of the body. Hilar, mediastinal
and paratracheal lymphnodes are the first site of spread of
infection from the lung parenchyma. Supraclavicular lymph
node involvement may reflect the lymphatic drainage routes
for the lung parenchyma.15 Cervical tuberculous lymphadenitis
may represent a spread from the primary focus of infection
in the tonsils, adenoids sinonasal or osteomyelitis of the
ethmoid bone.9,16 In untreated primary tuberculosis of children,
enlargement of hilar and paratracheal lymph nodes (or both)
become apparent on chest radiographs.
In initial stage of superficial lymph node involvement
progressive multiplication of the M. tuberculosis occurs, the
onset of delayed hypersensitivity is accompanied by marked
hyperemia, swelling, necrosis and caseation of the centre of
the nodes. This can be followed by inflammation, progressive
swelling and matting with other nodes within a group. Adhesion
to the adjacent skin may result in induration and purplish
discolouration. The centre of the enlarging gland becomes soft
and caseous material may rupture into surrounding tissue or
through skin with sinus formation. Tuberculous mediastinal
lymphadenitis may enlarge and cause compression of major
blood vessels, phrenic or recurrent laryngeal nerves or cause
compression of major blood vessels, phrenic or recurrent
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systemic symptoms. 28 Multiplicity, matting and caseation are
three important findings of tuberculous lymphadenitis.
Jones and Campbell 30 classified peripheral tuberculous
lymph nodes into following five stages.

Fig. 1 : Young girl with inflamed, swollen, soft and fluctuant cervical
lymph node leading to abscess formation

laryngeal nerves or cause erosion of bronchus. Asymptomatic
intestinal or hepatic tuberculosis may spread via lymphatic
drainage to the mesenteric, hepatic or peripancreatic
lymphnodes. 17 As immune deficiency advances HIV infected
patients were atypical pulmonary diseases resembling primary
or extra-pulmonary or disseminated tuberculosis.6
The lymphadenitis due to non-tuberculous mycobacteria
is transmitted from environment by ingestion, inhalation,
inoculation etc.18 The portal of entry for NTM may be the oral
mucosa or gingiva.19 This is particularly important in children,
because deciduous teeth may harbor the NTM that may reach
the neck sites around the mandible through the lymphatics.20

Clinical Presentation
Lymphadenitis is the most common clinical presentation
of extrapulmonary tuberculosis. Tuberculous lymphadenitis
can be local manifestation of the systemic disease. Tuberculous
lymphadenitis most frequently involves the cervical lymph
nodes (Figure 1) followed in frequency by mediastinal, axillary,
mesenteric, hepatic portal, perihepatic and inguinal lymph
nodes. 17,21,22 Mycobacterial infection should be considered in
the differential diagnosis of a cervical swelling, especially in
endemic areas. The duration of symptoms before diagnosis may
range from few weeks to several months.18,21 It may present as
a unilateral single or multiple painless slow growing mass or
masses developing over weeks to months, mostly located in
the posterior cervical and less commonly in supraclavicular
region. 20,23 A single node especially in the jugulodigastric
triangle is likely to be non-tuberculous lymphadenitis. There
is a history of tuberculous contact in 21.8%, and tuberculous
infection in 16.1% of the cases.20
Fistula formation was seen in nearly 10% of the mycobacterial
cervical lymphadenitis.20,24 Cervical nodes in the submandibular
region are most commonly affected in children. 25,26 Young
children significantly more often present with only one
lesion and the referring physician more frequently suspects a
neoplasm, bacterial adenitis or reactive adenopathy.27
In M . tuberculosis lymphadenitis systemic symptoms are
common. Classically patients present with low grade fever,
weight loss and fatigue and some what less frequently
with night sweats. 9,28,29 Cough is not a prominent feature of
tuberculous lymphadenitis.9,28 Upto 57% of patients have no
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1.

stage 1, enlarged, firm, mobile, discrete nodes showing
non-specific reactive hyperplasia;

2.

stage 2, large rubbery nodes fixed to surrounding tissue
owing to periadenitis;

3.

stage 3, central softening due to abscess formation;

4.

stage 4, collar-stud abscess formation; and

5.

stage 5, sinus tract formation.

Clinical features depend upon the stage of the disease.
The lymph nodes are usually not tender unless (i) secondary
bacterial infection, (ii) rapidly enlarging nodes or (iii) coexisting HIV infection are evident. The lymph node abscess
may burst infrequently leading to a chronic non-healing sinus
and ulcer formation. Classically, tuberculous sinuses have
thin, bluish, undermined edges with scanty watery discharge.
Scrofuloderma is a mycobacterial infection of the skin
caused by direct extension of tuberculosis into the skin from
underlying structures or by contact exposure to tuberculosis.
Tuberculous mediastinal lymphadenitis is more common
in children. It unusually causes local symptoms in adults.
Uncommon manifestations obser ved in patients with
mediastinal lymph node involvement include dysphagia,31,32
oesophagomediastinal fistula 33,34 and tracheo-oesophageal
fistula. 35 Upper abdominal and mediastinal lymph nodes
may cause thoracic duct obstruction and chylothorax, chylous
ascites or chyluria.36 Rarely, biliary obstruction due to enlarged
lymph nodes can result in obstructive jaundice. 37 Cardiac
tamponade has also been reported due to mediastinal lymph
node tuberculosis.38

Diagnosis
A high index of suspicion is needed for the diagnosis of
mycobacterial cervical lymphadenitis. A thorough history
and physical examination, tuberculin test, staining for
acid-fast bacilli, radiologic examination, and fine-needle
aspiration cytology (FNAC) will help to arrive at an early
diagnosis of mycobacterial lymphadenitis which will allow
early institution of treatment before a final diagnosis can be
made by biopsy and culture. 39,40 The differential diagnosis is
extensive and includes infections (viral, bacterial or fungal),
and neoplasms (lymphoma or sarcoma, metastatic carcinoma),
non-specific reactive hyperplasia, sarcoidosis, toxoplasmosis,
cats-scratch fever, collagen vascular diseases and diseases of
reticuloendothelial system.
Smears
Smears can be obtained either from a draining sinus or
by FNA. Ziehl-Neelsen staining of the smears may reveal
mycobacteria in the fresh specimens. Chance of finding AFB
is higher in patients with cold abscess. The sensitivity and
specificity of FNA cytology in the diagnosis of tuberculous
lymphadenitis are 88% and 96%, respectively.41 Combination
of FNA with culture or a Mantoux test further increases the
diagnostic yield in mycobacterial cervical lymphadenitis. 42-44
FNAC is a sensitive, specific and cost-effective way to diagnose
mycobacterial cervical lymphadenitis,45 especially in children
presenting with a suspicious neck swelling. 46 If cytological
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findings are inconclusive repeatedly, tissue biopsy by surgery
is advisable.9,18,41,47
Culture
Culture of mycobacterium is diagnostic for mycobacterial
cervical lymphadenitis. However, a negative culture result
should not exclude the diagnosis of mycobacterial cervical
lymphadenitis. The presence of 10–100 bacilli per cubic
millimeter of the specimen is enough for a positive culture
result. Different media can be used to culture the mycobacteria
(L-J, Middlebrook, Bactec TB). However, several weeks are
needed to obtain the culture result, which may prolong the
initiation of treatment. Cultures are positive in 10–69% of the
cases.20,48,49
Tuberculin Test
This intradermal test (Mantoux test) is used to show delayedtype hypersensitivity reactions against mycobacterial antigen,
in which the reagent is mostly protein purified derivative (PPD).
The test becomes positive 2–10 weeks after the mycobacterial
infection. Positive reactions (>10-mm induration) can occur in
M. tuberculosis infections. Intermediate reactions (5- to 9-mm
induration) can occur after BCG vaccination, M. tuberculosis
infection or nontuberculous mycobacterial infections. Negative
reactions (< 4-mm induration) represent a lack of tuberculin
sensitization. False-negative reactions can occur in about
20% of all persons with active tuberculosis. The test may be
positive in different conditions, like other infections, metabolic
disease, malnutrition, live virus vaccination, malignancy,
immunosuppressive drugs, newborns, elderly people, stress,
sarcoidosis and inadequate test application.
The tuberculin test is considered diagnostic in mycobacterial
infections, though its value in diagnosing disease is debated.42,50
Children with atypical mycobacterial adenitis have a decreasing
tuberculin response to repeated testing, while children with
tuberculous adenitis have a stable response.51 In mycobacterial
cervical lymphadenitis cases the test may be positive (49.4%),
intermediate (35.6%) or negative (15%).20
Molecular Testing
Polymerase chain reaction (PCR) is a fast and useful
technique for the demonstration of mycobacterial DNA
fragments in patients with clinically suspected mycobacterial
l y m p h a d e n i t i s. 5 2 , 5 3 Th e p re s e n ce o f fe w d e a d o r l i ve
microorganisms is enough for PCR positivity. The PCR can
be applied on the materials obtained by FNA or biopsy, and
can reduce the necessity for open biopsy. 54,55 Its sensitivity
ranges between 43 and 84%, and its specificity between 75 and
100%. 52,56 PCR can be applied when smears and cultures are
negative. 57 PCR is a confirmatory and sensitive technique for
the diagnosis of mycobacterial cervical lymphadenitis. It can
differentiate between lymphadenitis caused by Mycobacterium
tuberculosis and that caused by NTM. PCR is used as an adjunct
to conventional techniques in the diagnosis of mycobacterial
infections. 55,56 The PCR should only be reserved for problem
cases in resource limited countries.
Histopathology
Histopathologic examination is diagnostic of mycobacterial
cervical lymphadenitis. 58,59 Langerhans giant cells, caseating
necrosis, granulomatous inflammation and calcification can be
seen.60 The presence of microabscesses, ill-defined granulomas,
noncaseating granulomas and a small number of giant cells is
more prominent in nontuberculous adenitis when compared
with tuberculous adenitis.50,61
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Radiology and imaging
Chest radiograph, ultrasound, CT and MRI of the neck can
be performed in mycobacterial lymphadenitis. Associated
chest lesions as seen on chest radiography are very common
in children but less common in adults, evident nearly 15%
cases. 9,16,21 Ultrasound of the neck can demonstrate singular
or multiple hypoechoic and multiloculated cystic lesions that
are surrounded with thick capsule.
On CT, the presence of conglomerated nodal masses with
central luscency, a thick irregular rim of contrast enhancement
and inner nodularity, a varying degree of homogeneous
enhancement in smaller nodes, dermal and subcutaneous
manifestations of inflammation, such as thickening of the
overlying skin, engorgement of the lymphatics and thickening
of the adjacent muscles, and a diffusely effaced fascial
plane may suggest mycobacterial cervical lymphadenitis.62,63
However, these findings may also be seen in other diseases
like lymphoma and metastatic lymphadenopathy.62
MRI may reveal discrete, matted and confluent masses.
Necrotic foci, when present, are more frequently peripheral
rather than central, and this together with the soft tissue
edema may be of value in differentiating mycobacterial cervical
lymphadenitis from metastatic nodes. 64 If the cervical mass
is necrotic, there will be low and high signal intensity in the
center of the mass in T1- and T2-weighted images, respectively.

Treatment
Antituberculosis treatment is the mainstay in the
management of TB lymphadenitis. The National Tuberculosis
Programmes worldwide follow the World Health Organization’s
guidelines, directly observed treatment, short-course (DOTS)
approach as intermittent chemotherapy for patients with
TB lymphadenitis. According to the DOTS guidelines TB
lymphadenitis is categorised under treatment category III. 65
Those with smear positive TB lymphadenitis with pulmonary
involvement or severely ill are categorised under treatment
category I. While the six months treatment may be sufficient for
many patients, each patient has to be individually assessed and,
where relevant, treatment duration may have to be extended.4
It is difficult to define a clear cut ‘end point’ for assessing the
efficacy of treatment of such extrapulmonary tuberculosis with
delayed response to treatment and limited controlled clinical
trials.66 Recent randomized controlled trial on 268 patients at
Tuberculosis Research Centre (TRC, Chennai) shown that both
the self-administered daily regimen and the fully observed
twice-weekly regimen are highly efficacious for treating
patients with lymph node tuberculosis. 67 Earlier studies
in India also have shown that children can be successfully
treated with a short course chemotherapy regimen of six
months. 10 A tuberculous infection usually responds very well
to antituberculous chemotherapy, whereas a nontuberculous
mycobacterial infection usually require a surgical intervention.68
The long-term efficacy of short-course treatment regimens of
TB lymphadenitis and other extra-pulmonary tuberculosis
has been well documented in another Indian study. 69 The
ATS/CDC/IDSA Committee (2003) indicated that therapeutic
lymphnode excision is not indicated except in unusual
circumstances.65 There are two groups of antituberculous drugs.
First-line drugs are isoniazid (INH), rifampin, ethambutol,
pyrazinamide and streptomycin. Second-line drugs, which
are less efficacious and more toxic than the first-line drugs,
are capreomycin, kanamycin, ethionamide, thiacetazone, para587

aminosalicylic acid and cycloserine. Treatment should not be
deferred during pregnancy.65 Lymph nodes can enlarge with
worsening symptoms in the course of tuberculosis treatment
which are called “paradoxical reactions”. Generally, no
modification or prolongation in antituberculosis treatment
regimen is indicated.10 In few cases even after treatment FNAC
may remain positive for tuberculosis and even for AFB because
of dead bacilli. Therefore treatment in such cases should be
given in culture-positive cases only.

most common extrapulmonary manifestation of the disease.
Their diagnosis and distinction need a high index of suspicion,
and application of a variety of diagnostic modalities. The
approach to diagnosis should be individualized depending
on the location of the disease and the clinical evaluation.
Tuberculous adenitis is best treated with antituberculosis
medication and in addition surgical treatment is more useful
in selected cases.
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Announcement
5th East Zone Rheumatology Conference and 3rd Biannual Conference
The 5th East Zone Rheumatology Conference and 3rd Biannual Conference, IRA- Assam chapter will be held at
Guwahati on12th & 13th September, 2009. It will be organized by Indian Rheumatology Association, Assam Chapter.
For details contact: Organizing Secretary, Dr. Pradip Kumar Sarma, MD (Medicine), DM (Clinical Immunology),
Guwahati, Assam, Mobile: 9707023625

Announcement
ISECON 2010
Indian Society of Electrocardiology is organizing its Annual Conference - ISECON 2010 on
19th - 21st February, 2010 at Hotel Renaissance, Mumbai
For further details please contact : Dr. S.B. Gupta, Hon. Secretary, ISE, Head, Department of Medicine and Cardiology,
Central Railway Headquarters Hospital, Byculla, Mumbai 400 027. Tel.: 23732911 (Hospital), 22624556 (Residence),
22651044 (Fax) • Mobile : 09821364565 / 09987645403 • e-mail: sbgupta@vsnl.net • website: www.iseindia.org
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