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Review

What pulmonologists
need to know about
extrapulmonary tuberculosis

Extrapulmonary tuberculosis (EPT) can affect all organs. Its diagnosis is often challenging, especially
when the lung is not involved. Some EPT locations, such as when the central nervous system is
involved, are a medical emergency, and some have implications for treatment options and length.
This review describes clinical features of EPT, diagnostic tests and treatment regimens.

According to the World Health Organization,
tuberculosis disease was the most common cause
of death due to an infectious agent in 2019[1]. The
worldwide incidence of tuberculosis is 10 million
people per year, with 90% of cases occurring in
30 high-burden countries. Additionally, around
25% (2.7 billion people) of the world population
has latent tuberculosis infection, and is thus at
risk of developing tuberculosis. The proportion
of extrapulmonary tuberculosis (EPT) is highly
variable from one country to another. From 2002
to 2011 in the European Union, EPT without
pulmonary involvement represented 19% of
all new tuberculosis cases, ranging from 6% to
44%; whereas EPT with pulmonary involvement
accounted for 6%. The proportion of new notified
tuberculosis cases with pulmonary involvement
alone was therefore 75% [2]. The relative
incidence of EPT is increasing: the proportion of
new extrapulmonary cases in the European Union
increased from 16.4% of all tuberculosis cases
in 2002 to 22.4% in 2011 [2]. This is probably
due to the rise of its risk factors, especially HIV
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infection [3] and use of anti-tumour necrosis factor
o therapies [4, 5].

EPT can potentially affect all organs. Tuberculosis
causing pericarditis or involving the central nervous
system as well as miliary tuberculosis can present as
potentially life-threatening emergencies. Peripheral
lymph node and gastrointestinal tuberculosis are
common EPT locations, whereas osteoarticular and
urogenital tuberculosis can have severe functional
consequences.

The diagnosis of EPT, especially in the absence
of pulmonary tuberculosis, is often challenging. In
19% of cases, EPT is not associated with pulmonary
tuberculosis [2, 6]. In countries with a low incidence
of tuberculosis, physicians may lack awareness of
EPT. Non-invasive diagnostic tests often have a
lower sensitivity in non-pulmonary specimens, and
invasive diagnostic procedures may be needed [7].

In this review, we present the clinical
characteristics, diagnostic tools and treatment
implications of different EPT manifestations. We
focus on EPT presentations with which respiratory
professionals are likely less familiar, thus we do not

Extrapulmonary tuberculosis can affect any organ, can be potentially life threatening or disabling,
poses diagnostic difficulties and may change the type and length of treatment. Looking for
concomitant pulmonary tuberculosis is essential. https://bit.ly/2YEaRVb
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elaborate on pleural tuberculosis and mediastinal
tuberculous lymphadenopathy in this article.

The information in the article is based on
a PubMed search using the keywords “extra-
pulmonary-tuberculosis”, and then the key word
of each localisation (e.g. “tuberculous pericarditis”).
We also searched for the latest recommendations of
professional organisations (e.g. American Thoracic
Society, European Respiratory Society).

Diagnosis of EPT

When EPT is suspected, one should always
look for pulmonary tuberculosis. If there is
pulmonary involvement, sputum examination
for Mycobacterium tuberculosis is a simple, non-
invasive test, with good diagnostic yield on direct
microscopic examination, molecular testing and
cultures. Also, lung involvement might make a
patient contagious and has implications for isolation
of the patient, protective measures and contact
tracing.

Microbiological culture is the gold standard
technique to isolate M. tuberculosis from a body
specimen, permitting also drug-sensibility testing.
It takes two (on liquid-based culture media) to
4 weeks (on egg- or agar-based solid-culture media)
to grow the organism on culture, but final negative
reports are issued only after 8 weeks to allow for
a sufficiently long observation period [8]. Acid-
fast bacilli (AFB) detection on direct microscopic
examination (AFB smear) of a body specimen is
quick and inexpensive, but has variable sensitivity,
requires trained staff, and cannot differentiate
M. tuberculosis complex from nontuberculous
mycobacteria. Molecular testing can rapidly detect
M. tuberculosis complex DNA by PCR, depending
on test, in less than 2 h. Some PCR-based tests
can also detect mutations associated with drug
resistance (@amplified M. tuberculosis Direct [9], and
GeneXpert MTB/RIF [10]). Sensitivity and specificity
of the tests vary, and PCR-based tests do not replace
the gold standard cultures. Urine antigen tests
for tuberculosis are used in countries with high
incidence of HIV and tuberculosis for the diagnosis
of miliary tuberculosis in patients with HIV.

The tuberculin skin test and interferon-y-release
assays are used to diagnose latent tuberculosis
infection. Although they can be of some help,
they should not be used in the diagnosis of active
tuberculosis disease, as a negative result does not
rule out tuberculosis with certainty [7].

Depending on the location of tuberculosis in
the body, other tests, such as imaging or body-
fluid cytology and chemistry, can be supportive of
a tuberculosis diagnosis, but the results of these
investigations are not pathognomonic. For example,
in lymphocytic pleural, pericardial, peritoneal and
joint effusions, an adenosine desaminase (ADA)
level>40 g-L-" has a high positive predictive value
for the diagnosis of tuberculosis in a patient with a
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high pre-test probability of tuberculosis, whereas
an ADA level<40 g-L™" rules out tuberculosis with
high certainty in a patient with a low pre-test
probability [7]. In the cerebrospinal fluid (CSF), an
ADA level>10 U-L™" can be interpreted similarly [7].

Free interferon-y levels in peritoneal fluid have
a sensitivity of 93% and a specificity of 99%; in
pleural fluid, their sensitivity is 89% and their
specificity 97% [7].

An increased erythrocyte sedimentation time
(ERS) with a normal C-reactive protein level in
the blood is consistent with tuberculosis, but
non-specific.

Tissue biopsies showing a caseating gran-
ulomatous inflammation are highly indicative
of tuberculosis but can also be caused by other
infectious organisms. If M. tuberculosis cannot
be isolated, other diagnoses are not excluded.
Sarcoidosis and lymphoma, however, typically
present with non-caseating granulomas rather than
caseating granulomas like tuberculosis.

Treatment of EPT

The standard drug therapy for EPT is the same as
for pulmonary tuberculosis, that is, rifampicin,
isoniazid, ethambutol and pyrazinamide for the
first 2 months followed by rifampicin and isoniazid
foranother 4 months [11]. The treatment regimen
needs to be adapted if there is resistance to one or
more first-line drugs, but this topic is beyond the
scope of our article.

Some locations require intravenous administra-
tion of medication, longer duration of treatment,
addition of steroids, surgery or emergency empiric
treatment [11]. We will elaborate on these issues
in the article.

Extrapulmonary thoracic
and airways tuberculosis

Respiratory professionals are usually familiar
with tuberculous pleurisy, tuberculous empyema
and mediastinal tuberculous lymphadenitis. This
article focusses on EPT presentations with which
respiratory professionals are likely less familiar,
thus we do not elaborate on pleural tuberculosis
and mediastinal tuberculous lymphadenopathy in
this article.

Respiratory professionals may encounter rare
upper airway locations of tuberculosis [12] during
bronchoscopy. These lesions of the rhino-pharynx
or the larynx can look malignant. Dysphonia is the
main symptom of laryngeal tuberculosis, which
appears as an ulceroproliferative or infiltrative
lesion of the larynx. Tuberculosis of the nasal cavity
commonly presents as a chronic unilateral nasal
obstruction with purulent discharge, epistaxis and
cervical lymph-node enlargement. Odynophagia




with unilateral ulceration or hypertrophy of a tonsil
is the usual feature of oropharyngeal tuberculosis.
Rare cases of auricular tuberculosis manifest as
chronic purulent otitis media resistant to usual
antibiotics, with multiple tympanic perforations.
Tuberculous parotitis typically presents as slowly
progressive swelling of the parotid gland without
constitutional symptoms such as weight loss of
fever. The main diagnostic investigation in the
above-described locations is a fine needle aspiration
biopsy (FNAB) for cytology, AFB smear, cultures and
molecular tests [13].

Potentially life-threatening
emergencies

Tuberculous pericarditis, miliary tuberculosis and
tuberculosis of the central nervous system are
potentially life-threatening and require prompt
diagnosis and treatment.

Tuberculous pericarditis

Tuberculous pericarditis, which affects only 1-2% of
patients with tuberculosis, may lead to (potentially
fatal) cardiac tamponade. Rarely, patients develop
constrictive pericarditis. Patients with HIV are more
likely to develop haemodynamic instability and
concurrent myocarditis [14].

Effusive tuberculous pericarditis

Effusive tuberculous pericarditis presents as
subacute pericarditis, with constitutional symptoms
such as weight loss and fever usually preceding
the onset of dyspnoea on exertion and chest pain.
On chest radiography, the cardiac silhouette is
flask-shaped and enlarged (figure 1), and signs of
pulmonary, pleural or mediastinal tuberculosis may
be present.

Echocardiography shows a thickened pericardium
containing various amounts of hypoechoic fluid with
fibrinous strands (figure 2) [15] and detects cardiac
tamponade, if present. A computed tomography
of the chest is the best imaging modality to detect
pleuro-pulmonary and mediastinal involvement,
whereas magnetic resonance imaging (MRI) of the
heart can detect a pericardial abscess.

Emergency pericardiocentesis should be
performed for cardiac tamponade. Pericardial fluid
is usually bloodstained, lymphocytic and exudative
with an ADA level above 40 g'L~1[7, 16]. AFB smear
and culture have a low sensitivity: 0-42% and
50-65%, respectively [7]. Data regarding molecular
testing in pericardial fluid are limited. Pericardial
biopsy has a sensitivity of 73-100% [7]. For the
treatment of effusive tuberculous pericarditis that
does not require an emergency pericardiocentesis,
inferior pericardiotomy with drain placement should
be considered to avoid cardiac tamponade. It also
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Figure 1 Tuberculous pericarditis: chest radiograph. a) Severe pericardial effusion. The heart
silhouette (red) is enlarged (cardio-thoracic ratio>50%), with symmetric expansion compared
to the spine (green): “flask-shaped” or “water-bottle” or “chicken on a fence” sign. The angle
between the right and left main bronchi (blue) is >90°: “widening of the carinal angle” sign.
b) same patient, after pericardiocentesis. Figure modified and reproduced with permission from
Pierre L’Her (HIA Percy, Clamart, France).

allows direct visualisation of the pericardium
(resembling millet seeds), and pericardial fluid
and biopsy sampling. Main differential diagnoses
of effusive tuberculous pericarditis are pericarditis
caused by other infectious organisms, malignancy
and haemopericardium.

Particularity of treatment of tuberculous effusive
pericarditis: addition of corticosteroids (dosage:
1 mg-kg™" per day) should not be used routinely
but selectively in patients at high risk of progression
to constrictive pericarditis [11, 17]. At presentation,
urgent pericardiotomy may be required to obtain
diagnostic samples and to avoid tamponade.

Constrictive pericarditis

Constrictive pericarditis is rare and typically presents
as progressive dyspnoea on exertion with signs of
right heart failure [18].

Chest radiography may show a ring of
calcification around the heart. Echocardiography
demonstrates increased pericardial thickness and
signs of constriction with abnormal septal motion,
respiratory variation of ventricular filing, bi-atrial
enlargement and dilated inferior vena cava and
hepatic veins [19]. Right-heart catheterisation
allows hemodynamic evaluation of constrictive
pericarditis, with increased right atrial pressure
and a dip and plateau pattern in the right

Figure 2 Tuberculous pericarditis: echocardiography. Echocardiography showing a typical
tuberculous effusive pericarditis with effusion (E), pericardial thickness (P), and perpendicular
pericardial strands (black arrows). RV: right ventricle, LV: left ventricle, RA: right atrium, LA; left
atrium. Figure modified and reproduced with permission from Georges Cloatre.
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ventricular pressure tracing [20]. Cardiac computed
tomography and MRI provide detailed information
about the extent of pericardial thickening and
calcification [21].

Main differential diagnoses are a post-radiation
therapy complication, connective tissue diseases,
constrictive pericarditis due to sarcoidosis,
malignancy and other infective causes.

Pericardiectomy, often necessary to control heart
failure, permits pericardial biopsy for diagnostic
purposes.

Miliary tuberculosis

Miliary tuberculosis is due to lympho-
haematogenous spread of M. tuberculosis, during
primary infection or reactivation. It is a lethal form
of disseminated tuberculosis (i.e. infection which
involves the blood stream, bone marrow, liver or
two or more non-contiguous body sites) [22, 23].

Clinical manifestations can be subacute with
fever, dysfunction of one or more organs and night
sweats or fulminant with multiorgan failure, septic
shock and acute respiratory distress syndrome. The
lungs have a miliary aspect (like millet seeds), and
most commonly the lymphatic system, bones,
joints, liver, central nervous system and adrenal
glands are involved as well [24].

Chest radiography shows bilateral uniformly
distribution of miliary nodules, measuring 1-3 mm
in diameter. This aspect is best seen on a computed
tomography scan of the chest. Correlated with the
clinical presentation, these imaging findings are
highly suggestive of miliary tuberculosis. Miliary
tuberculosis is often associated with haematologic
anomalies, disseminated intravascular coagulation,
elevated ERS, hyponatraemia (due to syndrome
of inappropriate antidiuretic hormone secretion
(SIADH)), hypercalcaemia and aseptic pyuria
[24]. The chest radiograph and computed
tomography chest demonstrate numerous bilateral
disseminated micronodules (figure 3) [24]. The

Figure 3 Miliary tuberculosis. a) Chest radiograph and b) computed tomograph of the chest of
a 40-year-old African man, HIV negative, presenting with subacute onset of high fever (40°C),
shortness of breath and general malaise. Imaging studies showed bilateral micronodular lung
infiltrates, resembling millet seeds. In this case the lesions were predominantly on the left side.
Sputum acid-fast bacilli (AFB) smears were negative. Diagnosis was obtained by positive AFB
smear from bronchial washings sampled during bronchoscopy. Figure modified and reproduced
with permission from Pierre L'Her (HIA Percy, Clamart, France).
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finding of choroidal tubercles (Bouchut’s tubercles)
on fundoscopy is pathognomonic for miliary
tuberculosis [24].

Sampling of involved organs for AFB smear,
culture, molecular testing and cytology/histology
generally allows the diagnosis [24]. In patients
with HIV, an inexpensive urine antigen test
(lateral-flow urine lipoarabinomannan assay:
detection of the mycobacterial cell wall glycolipid
lipoarabinomannan) has a good sensitivity,
especially if CD4 cells are <100 mm~3, and the
results can be obtained in <1 h [25-27].

Miliary tuberculosis is a medical emergency and
empiric treatment should be initiated promptly.
Treatment duration and regimen should be adapted
to the involved organs.

Tuberculous meningitis
and encephalitis

The onset of tuberculous meningitis is often
subacute [28], with fever, stiffness, vomiting,
altered consciousness, and cranial nerve palsies
(especially cranial nerves VI, Ill, IV and VII [29, 30]).
At an advanced stage, patients suffer from paralysis,
stupor, coma and seizures. Complications, such
as hydrocephalus, hyponatraemia and vision loss,
are common. If the disease is left untreated, death
occurs within 5-8 weeks.

A computed tomography scan or MRI of the
brain can demonstrate thick basilar exudates,
cerebral infarcts, hydrocephalus and optochiasmatic
arachnoiditis [31]. The combination of
hydrocephalus, basal enhancement and infarction
has a specificity of 95-100% for the diagnosis of
tuberculous meningitis [29].

CSF examination shows a high opening pressure
(25 cmH,0) in 50% of cases [29], lymphocytic
pleiocytosis, elevated protein concentration and
a ratio of CSF to plasma glucose <0.5 in 95% of
cases [32]. ADA levels over 8 UI-LT support a
diagnosis of tuberculous meningitis [7, 33]. AFB
smears are positive in only 10-30% of patients but
remain positive days after initiating antituberculous
treatment [7]. The diagnostics yield increases with
CSF volume (up to 10-15 mL) and number (up to
four) of CSF samples. Sensitivity of CSF culture is
45-70% [7]. PCR (detecting DNA of M. tuberculosis
only) has a sensitivity of 62% and a specificity of
98% [7, 34], whereas GeneXpert (real-time PCR
detecting both DNA of M. tuberculosis and mutation
of rpoB gene, which indicates a resistance to
rifampicin) has a sensitivity of 59-66% [35, 36].

Differential diagnoses of tuberculous
meningitis are fungal, bacterial or viral meningitis,
neurobrucellosis, neurosyphilis and neoplastic
meningitis.

As soon as tuberculous meningitis is suspected,
empiric antituberculous treatment should be
initiated without delay [11]. However, the diagnosis
of meningeal tuberculosis can be challenging, as
M. tuberculosis is often not found in the CSF. In the




absence of a diagnostic reference standard with high
accuracy, empiric treatment with antituberculous
medication for tuberculous meningitis and with
conventional antibiotics for pyogenic meningitis is
a reasonable approach in cases where the cause of
meningitis is unclear. After an initial 2-month phase of
isoniazid, rifampicin, pyrazinamide and ethambutol,
an additional 7-10 months second phase of
isoniazid and rifampicin is recommended [11].
Corticosteroid therapy reduces the risk of death
and disabling neurological deficit amongst HIV-
negative patients with tuberculous meningitis [37].
A paradoxical worsening of tuberculous meningitis
on antituberculous treatment can occur, and can be
treated with corticosteroids.

Brain tuberculomas

Patients with brain tuberculomas are often
asymptomatic or may have seizures [38]. Brain
tuberculomas can be associated with tuberculous
meningitis [39].

Computed tomography with contrast and MR
of the brain show a solitary or multiple enhancing
ring lesions with surrounding oedema, not
distinguishable from cerebral ring enhancing lesions
due to causes other than tuberculosis [31].

If no other organs are affected by tuberculosis,
diagnosis of brain tuberculomas is challenging.
They should be suspected in patients with one or
more mass lesions of the brain and risk factors for
tuberculosis. Lumbar puncture should be performed
with caution in patients with large tuberculomas,
because of the risk of brainstem herniation. Needle
biopsy of the brain lesion for AFB smear, culture,
molecular testing and pathology is indicated, if
there is no option to obtain specimens from other
involved organs [38, 40]. In settings with a low
incidence of tuberculosis, empiric treatment for
toxoplasmosis should be considered in patients
with HIV before performing a needle biopsy.

The main differential diagnoses of brain
tuberculomas are neurocysticercosis, cryptococcoma,
toxoplasmosis, brain abscess, lymphoma and primary
or secondary tumours of the brain.

Information about risk factors for either
tuberculosis or malignancy (e.g. immunosuppression,
history of malignancy) are important to inform the
diagnosis.

For brain tuberculomas, the treatment protocol
is the same as for tuberculous meningitis.
Glucocorticoids are used in cases of severe brain
oedema with mass effect, intracranial hypertension
and concomitant meningitis. A paradoxical reaction
on antituberculous treatment may occur and
brain tuberculomas may persist despite adequate
antibiotic treatment.

Tuberculous spinal arachnoiditis

Tuberculous spinal arachnoiditis affects the spinal
cord, meninges and nerve roots at any level, in

varying combinations. It is the consequence of
breakdown of granulomas within these structures,
which then become progressively encased in
tuberculous exudates, forming a fibrous mass.
The main risk factor for spinal arachnoiditis is
tuberculosis spondylitis (Pott’s disease), especially
if the spondylitis is long-standing and initiation of
antituberculous treatment is delayed. The clinical
manifestations are various, ranging from symptoms
caused by upper and/or lower motoneuron
involvement, to radiculomyelitis with paraparesis,
radicular pain and bladder dysfunction.

Spinal MRI shows nodular arachnoiditis. In the
CSF, protein levels are typically high with or without
pleiocytosis. AFB smear, culture and molecular
testing of CSF facilitate the diagnosis of tuberculosis
in cases with associated meningitis. In the absence
of meningitis or tuberculosis in other organs, biopsy
of the spinal lesion is necessary to make a definite
diagnosis [38].

The main differential diagnoses of tuberculous
spinal arachnoiditis are cytomegalovirus infection
and syphilis.

There is no strong evidence for management of
spinal arachnoiditis. Experts propose an extension of
treatment up to 12 months, and to consider use of
corticosteroids [41]. Surgery is indicated in selected
patients with poor response to adequate medical
treatment.

Frequent locations of EPT

The most frequent locations of EPT, after tuberculous
pleurisy, are tuberculous lymphadenitis, osteo-
articular tuberculosis, uro-genital tuberculosis and
tuberculosis of the gastrointestinal tract.

Tuberculous lymphadenitis

In non-HIV patients, tuberculous peripheral
lymphadenitis often presents as a swelling of a single
group of lymph nodes at a single site, mostly in the
cervical, submandibular or supraclavicular areas,
progressing over 1-2 months, without constitutional
symptoms [42]. On physical examination, the lymph
nodes are painless, firm, fixed and the overlying
skin may be thickened or red. Complications such
as ulceration, fistula or abscess formation may be
seen (figure 4). Concomitant active pulmonary
involvement is rare [43]. In contrast, patients with
HIV frequently have symptoms such as fever, night
sweats and weight loss, there is often more than
one lymph node site involved and concomitant
pulmonary tuberculosis is common.

Ultrasonography is a simple, non-invasive,
inexpensive and widely available imaging technique
to better characterise peripheral lymph nodes (figure
5) [44]. A computed tomography scan (figure 5) or
MRI of the neck can help to characterise the lymph
nodes, but are usually not necessary.

Extrapulmonary tuberculosis -
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Figure 4 Tuberculous peripheral lymphadenitis clinical presentation. Cervical tuberculous
lymphadenitis complicated by scrofuloderma in a non-HIV patient (Ilvory Coast). Figure modified
and reproduced with permission from Pierre L’Her (HIA Percy, Clamart, France) and Philippe

Hovette.

Material from peripheral lymph nodes can
be easily, safely and inexpensively obtained by
ultrasound-guided FNAB. However, the AFB smear
has a low sensitivity (20%), and culture, with a
sensitivity of 60%, takes time. Additional molecular
tests increase the diagnostic yield of the smear:
PCR has a sensitivity of 20-50%, and GeneXpert
of 26-73% [45-47]. A typical pathology finding on
FNAB of caseating granulomatous inflammation
will usually suffice to start empiric treatment for
tuberculosis. Excisional biopsy for pathology, AFB
smear and culture, and molecular testing, has globally
a higher sensitivity (80%) and may be considered if
the findings from a FNAB are inconclusive or if a
differential diagnosis is more probable.

Histiocytic necrotising lymphadenitis (Kikuchi
disease), malignancy and lymphoma, non-
tuberculous mycobacterial infections, cat scratch
disease and bacterial lymphadenitis are the most
frequent differential diagnoses that can be ruled
out by lymph node sampling.

Tuberculous lymphadenopathy can also involve
mediastinal or abdominal lymph nodes, either by

lymphatic or haematogenous spread. Abdominal
lymph nodes have the same imaging features as
peripheral lymph nodes. Symptoms depend on
the lymph node location. Hepatic lymph nodes
can leads to jaundice, portal vein thrombosis and
portal hypertension. Compression of the renal
artery by tuberculous lymphadenopathy can cause
renovascular hypertension. Intestinal obstruction
may occur in the case of mesenteric lymph nodes
(figure 6). FNAB or excisional biopsy for cytology or
pathology, AFB smear and culture, and molecular
testing, has the same advantages and limitations
as in peripheral lymph nodes. Lymph node needle
aspiration by endobronchial ultrasound (EBUS-
TBNA) and/or oesophageal ultrasound (EUS-FNA)
are the techniques of choice in the diagnostic
work-up of both mediastinal and abdominal lymph
nodes [48, 49].

In peripheral tuberculous lymphadenitis, a
paradoxical reaction may occur during treatment,
due to an immune response to dying M. tuberculosis.
It manifests either with an increased size of pre-
existing enlarged lymph nodes and/or appearance
of new lymph nodes and/or spontaneous discharge.
Observation may be sufficient, but aspiration,
surgical excision, nonsteroidal anti-inflammatory
drugs or corticosteroids may be required to improve
the patient’s symptoms. New investigation of the
lymph node is not necessary if a microbiological
diagnosis of tuberculosis has been made and drug
sensitivities are known. Other cases have to be
assessed on a case-by-case basis.

Tuberculous spondylitis
or Pott’s disease

Clinicians should be aware of this disease
manifestation, because it can be associated with

Figure 5 Tuberculous peripheral lymphadenitis imaging. Computed tomography scan and ultrasound of an 8-year-old
HIV-negative Vietnamese boy presenting with a 1-month history of a right cervical mass, which was initially misdiagnosed
as a complication of a tooth abscess. He had no concomitant pulmonary tuberculosis. An acid-fast bacilli (AFB) smear of
the fine needle aspiration biopsy of the lymph node was positive. a) Cervical computed tomography scan. The tuberculous
lymph node is enlarged with central caseating areas of low-density. b) Cervical ultrasound. The tuberculous lymph node is
hypoechogenic, with thin layers, matting and surrounding soft tissue oedema. Figure modified and reproduced with permis-
sion from Pierre Verdalle and Do Van Tu (Radiology Dept, Hanoi French Hospital, Hanoi, Vietham).

n Breathe | December 2020 | Volume 16 | No 4




Extrapulmonary tuberculosis -

Figure 6 Tuberculous mesenteric lymphadenitis: paradoxical reaction. A 23-year-old Vietnamese man with a past medi-
cal history of closure of interatrial septal communications, HIV negative, presented with a weight loss of 30 kg weight loss
in 1 year. a) The computed tomography scan of the chest showed changes typical for pulmonary tuberculosis. A sputum
acid-fast bacilli (AFB) smear was positive. 10 days after starting anti-tuberculous treatment, he presented to the emer-
gency department with severe epigastric pain without passing stool or gas for 48 h. b) An abdominal radiograph showed a
periumbilical hydro-aeric level suggestive of bowel obstruction. ¢) An ultrasound of the abdomen revealed enlarged mesen-
teric lymph nodes compressing the bowel. The patient made a full recovery with hydratation, naso-gastric aspiration and
anti-tuberculous treatment. Figure modified and reproduced with permission from Delphine Natali and Nguyen The Hung

(Radiology Dept, Hanoi French Hospital, Hanoi, Vietnam).

severe complications (figures 7-9). The infection is
commonly located in the lower thoracic and upper
lumbar region. It starts in the intervertebral joints,
spreads to the adjacent vertebral body and then to
the adjacent intervertebral disc space, leading to
vertebral collapse and gibbus deformity, and risk of
medullar compression with resulting paraplegia or
tetraplegia. Formation of cold abscesses around the
sites of infection is common, and these abscesses
may drain in a fistula to the skin. Bone lesions

occurring at more than one level are a characteristic
feature of tuberculous spondylitis.

A chronic and progressively increasing (over
weeks to months) localised pain is often the
presenting symptom [50-52]. Patients walk with
head and chest thrown backward, protuberant
abdomen and legs wide apart, taking short steps
to avoid jarring of the spine (Alderman’s gait).
Constitutional symptoms and lung involvement
are rare.

Figure 7 Tuberculosis spondylitis (Pott’s disease) at the upper lumbar level. This 29-year-old Ivorian woman was mis-
diagnosed with lumbago for 2 years. She had no fever and no constitutional symptoms. She was HIV-negative. A com-
puted tomography-guided fine needle aspiration biopsy revealed a diagnosis of tuberculosis. a) Lumbar spine deformity.
b) Draining sinuses with fluid discharge; lumbar spine angulation. c¢) Lumbar spine computed tomography scan showing
osteolytic lesions and destruction of the vertebrae bodies on lumbar (L) level (L1, L2, L3). Figure modified and reproduced
with permission from Philippe Hovette.
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Figure 8 Tuberculosis spondylitis (Pott’s disease) at the thoracic level. Typical gibbus deformation with kyphosis: a) in
a Cambodian boy and b) in an Ivorian boy. c¢) Paravertebral abscess formation in a Cambodian boy. Figure modified and
reproduced with permission from Pierre L'Her (HIA Percy, Clamart, France) and Philippe Hovette.

A spinal radiograph typically shows
demineralisation of the vertebrae, paravertebral
abscesses and obliteration of disc spaces with
anterior wedging and angulation. A computed
tomography scan of the spine can show destruction
of vertebral bodies, loss of disk height, erosion of
end-plates, subchondral cysts and paravertebral
abscesses [53]. Spinal MRI is the investigation
of choice to evaluate soft tissue extension of
the infection, compression of the spinal cord or
associated spinal arachnoiditis. [54]. Intervertebral
disk infection leads to vertebral osteomyelitis with
destruction of two or more adjacent vertebrae and
apposed end-plates. Vertebra involvement leads to
vertebral osteonecrosis, sub-ligamentous abscesses
and vertebral collapse. Adjacent soft-tissue
dissemination causes paravertebral or iliopsoas
abscess formation.

In the absence of concomitant pulmonary
tuberculosis, the diagnosis of tuberculous

spondylitis is often challenging. A computed
tomography scan-guided FNAB allows sampling
for AFB smear, culture, molecular testing and
pathology. GeneXpert testing on tissue samples
may improve the diagnostic yield [55, 56]. Culture
of the fluid discharged from draining sinuses may
be useful; however, this material is often colonised
with pyogenic bacteria or fungi.

Differential diagnoses are numerous:
spondylarthropathy, vertebral body collapse due to
osteopenia, spondylitis caused by other pathogens,
pyogenic spinal infection and malignancy.

In tuberculous spondylitis, the length of
treatment may be prolonged to 9-12 months [11].
Surgery is needed in cases with severe neurologic
deficits, or if neurologic symptoms worsen during
appropriate treatment, or if the patient has a
kyphosis >40° at the time of presentation. If
tuberculous arthritis occurs in a prosthetic joint,
removal of the artificial joint is required.

Figure 9 Tuberculosis spondylitis (Pott’s disease) imaging. a) Thoracic spine radiograph. Osteolytic lesions of the vertebral bodies and loss of disk height.
b) Corresponding computed tomography scan of the thoracic spine. c-e) Magnetic resonance imaging of the spine. Tuberculosis spondylitis with paraver-
tebral abscess (arrow) at the D5-D6 level. Figure modified and reproduced with permission from Pierre L'Her, and Prof. Philippe Hovette and Christian
Brosset.
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Figure 10 Cold abscess of the chest wall. Left third rib cold abscess in a 28-year-old Vietnamese man, HIV-negative,
presenting with a painless left thoracic chest wall mass for 1T month. a) Thoracic ultrasound showed a hypoechogenic het-
erogenous lesion. b) Computed tomography of the chest confirmed this lesion, black arrow) with c) third rib involvement,
white arrow). Surgical exploration of the lesion revealed yellow thick fluid with presence of Mycobacterium tuberculosis.
Figure modified and reproduced with permission from Do Van Tu and Nguyen The Hung Hung (Radiology Dept, Hanoi

French Hospital, Hanoi, Vietnam).

Tuberculous osteomyelitis

Tuberculous osteomyelitis can affect any bone. It
develops slowly over time, usually at a single site.
The clinical presentation depends on the location,
for example, a cold abscess of the chest wall can
be present due to tuberculous osteomyelitis of a
rib (figure 10) or dactylitis can be present due to
tuberculosis of the bones of the fingers or toes.

A radiograph of the involved bone shows cystic
changes; computed tomography scan and MRI help
to determine the lesions’ extension.

Diagnosis is obtained by FNAB, with specimens
processed for AFB smear, culture, molecular tests
and pathology.

Tuberculous arthritis

Tuberculosis can affect joints in two ways: it can
cause infection of a native or prosthetic joint
(tuberculous arthritis) or an immune-mediated
joint inflammation (Poncet’s disease).

Tuberculous arthritis (figure 11) typically
develops in a single location, either hip or knee
and presents as a subacute painful swelling with
loss of joint function. On physical examination, the
joint appears cold, with sometimes draining sinuses
to the skin or joint effusion. The most advanced
cases may have joint deformities. Constitutional
symptoms are rare. A radiograph of the joint
shows local soft tissue swelling and calcifications,
osteoporosis, bone erosion and joint collapse [57].
A computed tomography or MRI of the affected
joint will help to determine the extent and severity
of the lesions. Synovial fluid analysis has a low
diagnostic yield, whereas synovial biopsy for AFB
smear, culture, molecular testing and pathology
has a very good diagnostic yield [7]. Culture of the
fluid coming from draining sinuses can potentially
facilitate a diagnosis of tuberculosis; however these
samples are often colonised with pyogenic bacteria
and fungi. Differential diagnoses are degenerative
and bacterial or fungal arthritis.

Poncet’s Disease is an immune-mediated acute
symmetric oligo- or polyarthritis involving large and
small joints, associated with tuberculosis [58].
There is no tuberculosis infection in the joints,
so samples from other organs (if applicable) are

required to establish a diagnosis. The prognosis
with antituberculous treatment is good, avoiding
any joint destruction.

Peritoneal tuberculosis

The usual clinical presentation of peritoneal
tuberculosis is a slow accumulation of ascites fluid
over weeks or months, sometimes associated with
abdominal pain and fever [59].

Exploratory paracentesis is the first diagnostic
step [60]. The fluid is straw coloured, lymphocytic,
with a serum-ascites albumin gradient below 1 and
elevated ADA levels [7]. AFB smear, cultures and
GeneXpert have a low sensitivity, <5%, 45-69%
and 18% respectively [7]. Peritoneal biopsy by
laparoscopy (for AFB smear, culture, molecular and
pathology tests) may be required to establish the
diagnosis [61]. The peritoneum has the appearance
of millet seeds.

Differential diagnoses are end-stage liver disease,
bacterial or fungal peritonitis and malignancy.

Extrapulmonary tuberculosis -

Figure 11 Tuberculous arthritis of the knee. A 14-year-old Cambodian boy limping because of
tuberculous arthritis of the right knee with scrofuloderma and fistulisation to the skin. Physical
examination revealed also cervical lymphadenopathy with scrofuloderma, and a chest radio-
graph (not shown here) demonstrated bilateral active pulmonary tuberculosis. Figure modified
and reproduced with permission from Pierre L'Her (HIA Percy, Clamart, France).

Breathe | December 2020 | Volume 16 | No 4 n




- Extrapulmonary tuberculosis

Figure 12 Gastrointestinal tuberculosis colonoscopy findings. A 40-year-old Korean woman, HIV-negative, underwent
colonoscopy during a systematic health-check for a work permit. a) The caecum had multiple circular strictures. There were
b) inflammatory and supetficial ulcerations in the right colic angle and c) a scar of past ulceration in the rectum. There
was no concomitant pulmonary tuberculosis. Biopsy of the ascending colon ulceration showed caseating granulomatous
inflammation, with acid-fast bacilli (AFB) smear and culture negative but GeneXpert positive without rifampicin resistance.
Figure modified and reproduced with permission from Annie Lion (Gastro-enterology, CH Fougéres, Fougeres, France).

Hepatic tuberculosis

Hepatic tuberculosis is more often observed in
miliary tuberculosis than in an isolated local disease
form. In the latter case, the patient often presents
with abdominal pain, constitutional symptoms and
jaundice due to compression of the biliary tract by
enlarged lymph nodes. The main challenge is to start
potentially hepatotoxic antituberculous treatment
despite hepatic dysfunction (elevated transaminases).
If hepatic tuberculosis is the main cause for elevated
transaminases, improvement of the liver function on
antituberculous treatment is to be expected.

Ultrasound, computed tomography scan and
MRI show hepatic nodules with calcifications and
peripheral enhancement and hepatic lymph nodes
[62, 631

If the liver is the only disease location, a diagnosis
is obtained by a liver biopsy for AFB smear (sensitivity
25%), PCR (sensitivity 86%) and pathology [64, 65].

Main differential diagnoses are liver cancer or
metastasis and liver abscess.

Tuberculosis of the
gastrointestinal tract

Tuberculosis can affect the entire digestive tract,
but the most frequent location is the ileocaecal
region. The patient usually presents with
abdominal distension, diarrhoea, nausea, vomiting,
gastrointestinal bleeding, ascites and constitutional
symptoms [66].

Imaging studies (computed tomography scan
and ultrasound) may reveal wall thickening in the
ileocaecal region and lymphadenopathies with
central low density.

Colonoscopy (figure 12) shows ulcers, nodules, a
deformed ileocaecal valve, strictures, pseudopolyps
and fibrous bands, and allows biopsy sampling.
AFB smear and culture of intestinal biopsy have
a low sensitivity; thus, molecular testing and
pathology facilitate the diagnosis.

The most important differential diagnosis is
Crohn’s disease [67], which typically shows non-
caseating granulomas on intestinal biopsies.

Intravenous treatment is sometimes required
in patients with severe vomiting or patients with
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bowel obstruction due to abdominal tuberculosis.
Surgery may be needed in complications, such
as gastrointestinal perforation, abscess, fistula,
bleeding, or severe obstruction. Intravenous
tuberculosis treatment with all first-line drugs can
be challenging because of difficulties procuring
the intravenous formulations and/or difficulties
of administering intravenous medications in an
ambulatory care setting.

Renal and urological tuberculosis

Tuberculosis involving the urinary tract (kidneys,
ureters, bladder and urethra) commonly presents
as aseptic pyuria and/or a microscopic haematuria
with a low pH [68]. Frequent urination, dysuria
and low back pain are common, whereas
systemic symptoms are rare. In advanced stages,
renal insufficiency and high blood pressure can
occur. Patients with HIV are prone to kidney or
prostate abscesses. Computed tomography scans
of the abdomen and pelvis show concomitant
upper and lower urinary tract involvement with
strictures throughout the urinary tract, asymmetric
caliectasis, calcifications, hydronephrosis, bladder
contraction and renal damage [69]. Urine AFB
smear and culture have a sensitivity of 14-39% and
45-70%, respectively [7]. Renal or bladder biopsies
have a sensitivity of 86-94% [7]. Differential
diagnoses are malignancy and Mycobacterium
bovis cystitis occurring after intravesical Bacillus
Calmette-Guérin instillation for treatment of
bladder cancer.

Less commonly, tuberculosis can lead to renal
parenchymal lesions. Glomerulonephritis can
occur due to tuberculosis infection of the kidney.
Interstitial nephritis can be due to development
of tuberculous granuloma or to an immunologic
reaction to rifampicin [70]. Amyloidosis can also
develop during tuberculosis infection, due to
chronic inflammation, which triggers glomerular
deposition of amyloid substance.

Male genital tuberculosis

The entire male genital tract (prostate, seminal
vesicles, vas deferens, epididymis, testicles, Cooper




glands and penis) can be affected by tuberculosis.
Chronic orchi-epididymitis is the most frequent
form of male genital tuberculosis, typically
presenting with a scrotal nodule, epididymal
hardening, a scrotal fistula, a hydrocele or male
infertility. Penile tuberculosis is very rare and
presents as a genital ulcer. The diagnosis is often
challenging, relying on biopsy of the involved
location, in the absence of concomitant pulmonary
or urological tuberculosis.

Female genital tuberculosis

Female genital tuberculosis is a common cause
of infertility in countries with a high incidence of
tuberculosis. It generally spares the myometrium
and presents as a chronic salpingitis or
endometritis. Other clinical manifestations include
chronic pelvic or abdominal pain and menstrual
disorders.

A hysterosalpingram shows fallopian tube
obstruction or constriction and/or uterine cavity
adhesion or deformity. A diagnosis is obtained
via biopsy of the involved structures or culture of
menstrual fluid.

In genitourinary tuberculosis, surgery may be
needed on a case-by-case basis, including for
example stenting or percutaneous nephrostomy,
surgical nephrectomy, dilatation or reconstruction
of strictures.

Other forms of EPT

Adrenal gland insufficiency

Tuberculosis can lead to adrenal gland insufficiency
(Addison disease) through gradual bilateral adrenal
destruction after haematogenous spread from an
infection elsewhere in the body.

Early in the disease, abdominal computed
tomography or MRI show enlarged adrenal glands.
Later on, caseous nodules and fibrosis replace the
adrenal gland tissue. Thus, after 2 years, the adrenal
glands appear normal or smaller, with or without
calcifications [71, 72].

Clinical signs of chronic adrenal insufficiency
are malaise, fatigue, weakness, anorexia, weight
loss, hypotension, electrolytes abnormalities
(hyponatraemia, hyperkalaemia) and hyperpig-
mentation. Acute adrenal insufficiency with shock
can occur during severe infection or an acute major
stressful event.

A low cortisol level at 08:00 h and after
adrenocorticotropic hormone (ACTH) stimulation
demonstrates adrenal gland insufficiency.

Supplementation with hydrocortisone is
recommended in adrenal gland insufficiency.
Recovery of adrenal gland function occurs in only
50% of cases after antituberculous treatment and
long-term corticosteroid replacement may be
required.

Extrapulmonary tuberculosis -

Figure 13 Skin tuberculosis. a) Tuberculosis cutis orificialis. b) Tuberculids: papular lesions of
the forehead. c) Tuberculous cold skin abscess. d) Keloid scar of a previous scrofuloderma. Figure
modified and reproduced with permission from Fabrice Simon (Infectious and Tropical Diseases,

Val De Grdce, Patris, France) and Philippe Hovette.

Cutaneous tuberculosis

Cutaneous tuberculosis (figure 13) is uncommon
and none of the lesions is specific [73]. As
presented in table 1, it can be classified based
on the route of infection (system 1) or the
bacterial load (system 2). Clinical manifestations
are numerous and presented in table 2. The
diagnostic tools depend on the type of lesion.

Table 1 Classification of cutaneous tuberculosis

Classification system 1

Classification system 2

Exogenous

e Tuberculous chancre

e Tuberculosis verrucosa cutis

Endogenous

Contiguous

e Scrofuloderma

e Tuberculosis cutis orificialis

Haematogenous

e Acute miliary tuberculosis

e Metastatic tuberculosis abscess
(gummatous tuberculosis)

e Papulonecrotic tuberculid

e Lupus vulgaris

Lymphatic

e Lupus vulgaris

Multibacillary

e Tuberculosis chancre

e Scrofuloderma

e Tuberculosis cutis orificialis
e Acute miliary tuberculosis
e Gummatous tuberculosis

Paucibacillary

e Tuberculosis verrucosa cutis

e Lupus vulgaris

Non-bacillary hypersensitivity
reaction (tuberculids):

e Papulo necrotic tuberculid

e Lichen scrofulosorum

e Erythema induratum of Bazin
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Table 2 Clinical aspects of cutaneous tuberculosis

Primary inoculation tuberculosis e Occurs in non-sensitised children
e After minor traumatism
e Red-brown papules, faces and extremities

Tuberculosis verrucosa cutis e Occurs after direct inoculation of a previously sensitised host
e Lilaceous or brownish-red warty growth
e Knees, elbows, hands, feet, and buttocks

Lupus vulgaris e Chronic and progressive
e Clinical findings are variable

e Lesions persist for years.

Scrofuloderma e Firm, painless nodules and may ulcerate

e Extension from underlying bone, joints, or lymph nodes.

Miliary tuberculosis e Immunocompromised patients
e Small red papules, ulcers, and abscesses

e Poor prognosis
Tuberculosis cutis orificialis e Rare, oral nasal or anogenital
e Red-yellow nodules that ulcerate

Tuberculosis gummas e Immunocompromised adults

Nodules which ulcerate

Tuberculid Generalised exanthema in patients with good immunity to tuberculosis

Erythema induratum of Bazin: recurring nodules or lumps on the back of the legs
Papulonecrotic tuberculid crops of recurrent crusted skin papules on knees, elbows, buttocks
Lichen scrofulosorum: eruption of small follicular papules in young adults with underlying

tuberculosis.

Indeed, for tuberculid lesions, which are due to  body, the clinician should look for another
cutaneous immunological reaction triggered site of tuberculosis to assess the diagnosis
by M. tuberculosis infection elsewhere in the of tuberculosis. In contrast, skin biopsy for

Self-evaluation questions

1 Tuberculous pericardial effusion:
a) Is an emergency because of the risk of cardiac tamponade.
b) Needs confirmation by right heart catheterisation.
¢) May have a typical aspect of thickened pericardium with fibrinous
strands on echocardiography.

d) May require addition of corticosteroids to antituberculous treatment

to avoid progression to constrictive pericarditis.
2 Tuberculous meningitis:
a) Usually presents as fulminant meningitis with high-grade fever.

b) Can be associated with Bouchut’s tubercles on funduscopic examination.

) Is a contra-indication to corticosteroid therapy.
d) Is a potentially life-threatening emergency.
3 Tuberculous lymphadenitis:
a) Can present with scrofuloderma.
b) Always needs pathological confirmation by excisional biopsy.

) Is sometimes complicated by paradoxical lymph node enlargement

during treatment.
d) Is highly contagious.
4 Tuberculous spondylitis (Pott’s disease):
a) Is often revealed by a progressively increasing localised pain.
b) Can induce gibbus deformity.
¢) Needs prolonged antituberculous treatment.
d) Can be complicated by an ilio-psoas abscess.

n Breathe | December 2020 | Volume 16 | No 4

pathology, AFB smear and culture are useful for
the diagnosis of cutaneous tuberculous lesions
containing bacilli.

Ocular tuberculosis

Ocular tuberculosis may occur due to a direct
invasion by M. tuberculosis. The most common
presentation of ocular tuberculosis is uveitis. The
patient typically complains of progressive blurry
vision, light sensitivity, red eye or eye floaters. Eye
examination most often shows posterior uveitis, but
anterior, intermediary and pan-uveitis are possible.

The diagnosis is challenging in the absence
of other organs involved, and is based on iris or
retinochoroidal biopsy with PCR.

Bouchut’s tubercles are pathognomonic of
miliary tuberculosis and can be seen during a
funduscopic examination.

Conclusion

EPT has a large spectrum of clinical presentations,
poses diagnostic challenges and sometimes
requires adaptation of treatment. Table 3
summarises clinical characteristics, diagnostic
approaches and treatment of different forms
of EPT.
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Key points

e Extrapulmonary tuberculosis (EPT) can affect any organ and can be

potentially life threatening or disabling.

e Looking for concomitant pulmonary tuberculosis is essential to facilitate
a diagnosis and because of its implications for isolation of the patient,
protective measures and contact tracing.

o Diagnosis of EPT is often challenging and is based on identification of
M. tuberculosis on specimens from involved organs by direct AFB smear,
culture and molecular tests, combined with pathology findings and clinical

presentation.

e Presence of EPT may change the type and length of treatment.
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