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Abstract

Tuberculosis is chronic multisystemic disease caused mostly by Mycobacterium tuberculosis. The disease
has its mention in the Vedas and Chakra and Sushruta described the features in the early 600 B.C. TB has
a known site predilection for lungs, although, extra pulmonary cases have also been reported. The oral
tuberculous lesions are a rare occurrence with atypical signs and symptoms, thus deferring an accurate
diagnosis and treatment. A plethora of standard and contemporary diagnostic adjuncts facilitate the rapid and
precise diagnosis. Anti-tubercular regimen forms the mainstay of treatment, although several recent drugs

are also in clinical trial phase.

This article aims to highlight the etio-pathogenesis, clinical and oral features of tuberculosis, diagnostic
tools, and management protocol for tuberculosis. There is also a brief mention on the various policies
considered by World health Organization (WHO) to combat this dreaded disorder.
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Introduction

Tuberculosis (TB), a chronic,

is characterized by granuloma

multisystemic
infectious disease
formation.1 Tuberculosis (TB) is considered as a global
public health hazard, outnumbering AIDS as the major
infectious mortality cause. Early 80’s witnessed the
decreased TB incidence due to BCG vaccination, anti-TB
therapy and improved health care facilities. Resurgence
of TB post 1985 occurred due to increased global
population, HIV epidemics, deprived sanitary and health
care conditions, TB endemic countries immigrants, and
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multi drug-resistance to anti TB.2,3 Currently, there is
a decline in the incidence of TB cases, although, HIV
infections and drug resistant strains pose a threat to the
absolute abolition of TB.4

Robert Koch (1882) discovered the etiologic agent
for TB.5 National Tuberculosis Association (American
Lung Association) was established in 1904.6 Albert
Calmette and Camille Guerin (1908) made the historic
invention of TB vaccine BCG (Bacillus Calmette
Guerin). The vaccine was first used on the human
population in 1921. The vaccine is now counted in
WHO’s list of most essential medication for basic health
system.7

Epidemiology of Tuberculosis

According to the WHO TB Report (2018), TB has
affected approximately10.0 million (range, 9.0-11.1
million) individuals.8 The global tuberculosis burden
reveals a marked variation among the numerous nations,
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ranging from less than five to more than 500 new
cases/100 000 population/ year (130 being the average
global burden). In 2018, TB associated mortality
accounted for 1.2 million (range, 1.1-1.3 million) deaths
among HIV-negative individuals (a 27% reduction
from 1.7 million in 2000), and 2,51,000 deaths (range
2,23,000-2,81,000) among HIV-positive cases (a 60%
reduction from 620 000 in 2000) respectively.9 Both
sexes in all age groups are affected by TB, Men (aged
>15 years) followed by women and children (aged <15
years) attributed for 57%, 32%, and 11% of all TB cases
respectively. Among all TB cases, 8.6% patients had
associated HIV infection (PLHIV).

Most TB cases in 2018 belonged to South-East Asia
(44%), Africa (24%) and the Western Pacific (18%), with
smaller percentages in the Eastern Mediterranean (8%),
the Americas (3%) and Europe (3%). Eight countries
accounted for two thirds of the global total: India (27%),
China (9%), Indonesia (8%), the Philippines (6%),
Pakistan (6%), Nigeria (4%), Bangladesh (4%) and
South Aftrica (3%).10

India accounted for 35% of global TB deaths among
HIV-negative people, and for 30% of the combined total
number of TB deaths in HIV-negative and HIV-positive
people. In India, notifications increased from 1.2 million
in 2013 to 2 million in 2018 (+60%), including a 12%
increase of 2,07,000 between 2017 and 2018. (https://
www.who.int/tb/publications/global_report/en/)

Uttar Pradesh, with 17% of population of the country,
is the largest contributor to the TB cases with 20% of the
total notifications, accounting to about 4.2 Lakh cases
(187 cases/lakh population). (https://tbcindia.gov.in/
WriteReadData/India%20TB%20Report%202019.pdf)

Bacteria reach lungs;
enter macrophages (25-50%)

Bacteria cease
lesion calcifies

Etiopathogenesis

The primary causative agent for tuberculosis is
Mycobacterium tuberculosis.11 Mostly, transmission
occurs via the respiratory route due to inhalation of
Mycobacterium tuberculosis infected air droplets.12
Intake of unpasteurized cow’s milk (infected by
Mycobacterium bovis) or infection by other atypical
mycobacteria may also transmit the disease.13

Inhalation of contaminated air droplets causes
seeding of M. tuberculosis bacilli in the lung alveoli.
In immunocompetent individuals, the body defense
mechanism (alveolar macrophages) clear this infection.
However, in immunocompromised patients, M.
tuberculosis multiplies inside the macrophages, and
gets disseminated to regional lymph nodes, with further
infection spread to the lungs, vertebrae, peritoneum,
meninges, liver, spleen, and genitourinary tract. Cell-
mediated immunity develops at this time and diagnostic
tests of tuberculosis become positive. Tuberculosis
pathogenesis usually ceases at this stage. The individual
is symptom free and is said to have tuberculosis
infection.14

In few cases, tuberculosis infection shows further
progression to tuberculosis disease. If a healthy adult
acquires M. tuberculosis infection, there is 5% to 10%
likelihood that TB disease may develop during their
life. There is 40% to 50% probability that TB disease
may develop within 6 to 9 months in infected but
untreated infants and toddlers.15 Several conditions
may predispose to immune- suppression (HIV infection,
diabetes mellitus, malnutrition), causing progression
from infective phase to disease in adults and children.16

TB pathogenesis is depicted in Fig.1.
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TYPES OF TUBERCULOSIS- PULMONARY
AND EXTRA PULMONARY TUBERCULOSIS

TB can be classified as either pulmonary or
extra-pulmonary, based on the primary organ system
implicated. Pulmonary TB is the most frequently
encountered form. Tuberculosis may affect several
extrapulmonary sites such as Lymph nodes, peritoneal
cavity, genitourinary, nervous system, musculoskeletal
system, and hepatosplenic systems.17

Approximately about 25% of TB lesions are seen in
extra pulmonary sites, and head and neck tuberculosis
occur in 10- 15% cases. However, primary oral lesions
account to less than 1% of primary head and neck lesions.
Oral tuberculous lesions may occur either primary or
secondary to pulmonary tuberculosis with secondary
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lesions being more common. 18 Primary oral tuberculous
lesions have an age and site predilection (seen in younger
age group, and gingiva being the commonest site), with
accompanying regional lymphadenopathy. Tongue is
the primary involved site in secondary TB, although
palate, lips, buccal mucosa, gingiva and frenum may
also be affected.19

Oral tuberculous lesions usually have diverse
manifestations, causing diagnostic dilemmas particularly
when oral lesions herald the systemic features. Hence,
TB should be considered in the differential diagnosis of
suspicious oral pathologies.20

Orofacial TB may involve any structure inand around
the oral cavity. Andrade et al. suggested a classification
of orofacial TB based on the site involved.21

Table 1 Classification of orofacial tuberculosis.

Type I Lumpy jaw, presenting as an extra oral swelling (No draining sinus tracts intraorally/extra orally).
Type 11 History of extraction
e
P Non-healing extraction sockets with/without single/multiple draining intraoral/extraoral sinus tracts
Tvoe III No history of extraction
e
P Intraoral / extraoral draining sinus / sinuses in the orofacial region and an osteomyelitis bony lesion
Tuberculous lymphadenitis of the orofacial region
Type IV . .
No manifestations of Type I, IT or IIT
Type V TB lesions in and around the oral cavity.
Oro-facial TB manifests in various forms: lesion, appearing as an opalescent vesicle/nodule in its
Tuberculous ulcer, Desquamative gingivitis and  prodromal phase, which eventually rupture forming

gingival enlargement, lymph node TB, tuberculoma,
tuberculosis of tooth socket, tuberculous osteomyelitis,
tuberculous sialadenitis, tuberculosis of maxillary sinus,
tuberculous involvement of the Temporomandibular jaw
and tuberculosis of skin.19,20

1.Tuberculous Ulcer

Tuberculous ulcer is the most common oral

an ulcer. Tuberculous ulcer typically manifest as an
irregular ulcer with undermined edges, mild indurated
base covered with a yellowish granular slough.22

Primary tubercular ulcers are rare, seen primarily in
children and young individuals, appearing as shallow/
deep, non-tender ulcers with tender lymph nodes.
However, secondary lesions are seen in elderly as painful
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ulcers with undermined margins, indurated base, covered with yellowish slough, and non-tender lymph nodes.23

The most common site for tuberculous ulcers is the tongue (lateral border <tip <anterior dorsum < ventral

surface), where it occur as persistent non healing ulcer.24 Tuberculosis of the tongue may also manifest as an

enlarged tongue (Macroglossia).19 Traumatic ulcers, aphthous ulcers, syphilitic ulcers and malignant ulcers should

be considered in the differential diagnosis of TB ulcers.13

Fig. 2 Various presentations of Tuberculous ulcers.

2.Tuberculous Gingivitis

Gingival tuberculosis may present as solitary

proliferating granulation tissues or as mucosal
ulcerations/erosions with rare concurrent marginal
periodontitis.25,26  Desquamative  gingivitis may
occur in chronic infections, with tuberculosis being
the most common chronic infection. Hasan et al.
reported an interesting case of oral TB presenting as
desquamative gingivitis.19 There are documented cases
of gingival tuberculosis appearing as diffuse gingival

enlargement.27,28

Gingival tuberculosis is rare and should be
considered in the differential diagnosis of a persistent,
recalcitrant, non-healing lesion.29,30

3. TUBERCULOMA

Tuberculous bacteria may reach the periapical
tissues of the jawbone via-

A) Salivary acid-fast bacilli may invade the pulp of
a deeply decayed tooth causing a periapical tuberculous
periapical infection.

B) Blood stream TB dissemination
C) Deep periodontal pocket.31

The lesions are painless, rapidly spreading with
significant bone involvement.19

4. TUBERCULOUS INVOLVEMENT OF
EXTRACTION SOCKETS OF TEETH
Deferred healing causes replacement of the

extraction socket with pinkish-reddish “tuberculous
granulation tissue”.32 TB in such cases may result from
the treating dentist who was later diagnosed with active
pulmonary TB.33

5.TB LYMPHADENITIS

Lymph node tuberculosis (LNT) is the most
frequently occurring form of extra pulmonary TB in low
TB prevalence regions. In TB endemic countries, LNT
is outnumbered only by TB pleuritis. Mycobacterial
cervical lymphadenitis is the most common form of
LNT.34 TB lymphadenitis is atypical in its affinity to
sex and age, primarily affecting younger age group
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females, whereas pulmonary tuberculosis affects older
male individuals.35

LNT presents as gradually progressing painless
swelling of one/more lymph nodes. Initially, presents
as firm, distinct, and mobile LN, later, appearing as
matted with inflamed overlying skin. The full-blown
cases manifest as softened lymph nodes with abscess
and sinus.1

Jones and Campbell classification36 for LNT -

e Stage 1 - Reactive lymphadenitis - distinct,
enlarged, mobile and firm nodes with nonspecific
reactive hyperplasia

* Stage 2 - Peri adenitis - Rubbery lymph nodes
fixed to underlying tissues

* Stage 3 - Cold abscess formation with softened
central region

. Stage 4 - collar-stud abscess
* Stage 5 - Sinus tract formation.

The varied treatment protocol of tuberculous and
nontuberculous mycobacterium cervical lymphadenitis
warrants the differentiation between the two entities.37

6. TB SALIVARY GLANDS

Salivary gland TB is rare even in TB rampant
nations like India. (2.5-10%).38 Primary and systemic
TB has a site predilection for Parotid and Submandibular
glands, respectively.39,40

According to Van Stubenrauch theory, the infection
spreads from the oropharynx along the parotid gland
duct (Stenson’s duct). According to Bockhorn and
Berman postulates, dissemination of infection is through
the blood stream and lymphatics, respectively.41

Tuberculous parotitis is frequently due to
Mycobacterium bovis infection and rarely by Atypical
mycobacterium.42 Parotid TB manifests in the following

forms-

1. Acute inflammatory reaction of the gland
mimicking sialadenitis, where the gland parenchyma
forms multiple small abscess, later resulting in diffuse
gland enlargement.43
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2. Well circumscribed mass presenting as a
progressively enlarging, asymptomatic mass, mimicking
parotid neoplasm.44

3. Rarely as fistulous tract / abscess in the
periauricular region.45

7.TUBERCULOUS OSTEOMELITIS

Local and systemic factors (viral infections, blood
dyscrasias, chemotherapy and radiotherapy) predisposing
to immune suppression usually aid in development
of acute and secondary chronic osteomyelitis of the
jawbones.46

Tuberculous jawbone osteomyelitis accounts only
to less than 2% of skeletal tuberculosis.47 Maxillary
jawbone TB osteomyelitis is rare mainly due to rich
vascularity and strut maxillary bone structure.48

TB jawbone osteomyelitis typically present as
apical osteitis and periodontitis with horizontal bone
loss or as an extensive destructive osteolytic lesion, and
differentiation with a dental abscess is difficult.49

8. TUBERCULOSIS OF TEMPOROMANDIBULAR
JAW

TMJ tuberculosis usually occur secondary to a
fistulous communication from the middle ear,50 and
only six cases have been described as primary TB of
the TMJ.51 A recalcitrant, painful preauricular swelling
associated with trismus is the most frequently occurring
manifestation.52 TB of the TMJ must be considered in
the differential diagnosis of acute TMJ swelling and
bone destruction, especially in TB endemic regions or
those at risk of HIV.53

Initially, nocturnal muscle spasm occurs causing
soft and elastic joint destruction, eventually causing
localized atrophy of the periarticular muscles.54 Fibrosis
or bony ankylosis, causing erosion of the condyle and
glenoid fossa occurs in the advanced cases.

9.LUPUS VULGARIS

Oral lupus wvulgaris is an exceptionally rare,
however, it is the most common type of cutaneous TB
in people with moderate immunity and high tuberculin
sensitivity.57 In India, the common affected sites are
buttocks, thighs, and legs, with rare facial involvement.
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Lip mucosa, palate and the gingiva are the common
oral sites affected. Disseminated pre-existing skin lupus
outbreak, bacterial seeding from contaminated sputum,
and hematogenous spread from the primary site may
be the proposed pathogenic mechanisms.58 Laskaris
described 4 cases of lupus vulgaris of the oral cavity.59

Lupus vulgaris characteristically presents with a
reddish-brown, nodular/plaque-like lesion, and shows
an “apple-jelly’’ color on diascopy test.60

10. TB NOSE AND PARANASAL SINUSES

Nasal and paranasal sinuses TB occurs infrequently
due to the defensive mechanisms of the nasal mucosal
ciliary action (nasal vibrissae) and the nasal secretions
bactericidal properties. Maxillary and ethmoid sinuses
are most frequently involved.61

Maxillary sinus TB generally occur secondary to
pulmonary tuberculosis.62 Nasal blockage/discharge/
bleeding (epistaxis) with crusting are the common
presenting manifestations.63 Sinonasal TB occur in
3 major forms:(i) mucosal involvement with polyp
formation (ii) bony involvement with midfacial defects
and fistular tracts (iii) hyperplastic form with granuloma
impersonating a malignant lesion.64,65

DIAGNOSTIC  AIDS
TUBERCULOSIS

FOR  OROFACIAL

TB diagnosis is usually made by detailed medical
history, Physical examination and diagnostic aids
like microscopic sputum smear examination, chest

radiography and culture methods.

stairing dewmornstriore Brighe rods
agatnst dork beckgrewd

LT medium showing M nberculosic growdy Fine needle aspiranion cytelogy showing
cellular aspirate wich gicmr cells and
Hecrotic debris

Fig. 3 depicts the various diagnostic aids in orofacial tuberculosis.
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Fig. 3 Diagnostic Aids of Orofacial TB

Prevention of Tuberculosis

Center for disease control and prevention (CDC)
has issued certain precautionary measures for health
care professional protection.66 Elective procedures
should be deferred for active/suspected TB cases, and
until all the TB investigations are negative.67 However,
mandatory emergency treatment may be performed with
certain precautionary measures-

a) Appointment at the end of the day
b) Should be the last treated patient
¢) Universal precautions for infection control-

« Sterilization and disinfection of the operation

theatres and instruments.

*  Use of Rubber dams to prevent aerosol contact
(except in patients with evident coughing)

*  Proper hand hygiene care

e personal protective equipment (eye shields,
HEPA or NIOSH N 95 face masks, head caps, gloves,
and surgical gowns)

* Evade direct contact with blood, body fluids
and mucous membranes.27,68

BCG VACCINATION

Mycobacterium bovis Bacillus Calmette Guerin
(BCG) vaccine is the most common preventive method
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to control global tuberculosis. BCG prevents severe
disease and reduces death rates from miliary TB among
children and meningeal TB in newborns, with variable
suboptimal protection against pulmonary tuberculosis
in children or adults.69 The Modified-Vaccinia-Ankara
(MVA) 85A vaccine is an attempt to develop superior
novel vaccine.70 However, clinical trials and studies
have shown that it does not provide enough protection
against TB.

TREATMENT PROTOCOL

Anti-tubercular therapy (ATT) regimen varies
based on the stage of infection and the individual’s
risk likelihood. ATT regimen usually entails a drug
combination, or a mixture of several drugs in a phasic
manner (initial 2-month intensive phase followed by a
4- to 6-month continuation phase).71,72

Directly observed therapy short-term (DOTS)
efficiently monitors treatment adherence and completion.
With the emergence of MDR-TB, DOTS-plus is a more
arduous treatment strategy.73

Table 2 Management of orofacial tuberculosis.1,19,35

DRUGS

MECHANISM OF ACTION

ADVERSE DRUG EFFECTS

FIRST LINE DRUGS

1.Ethambutol

Inhibits arabinosyl transferase

Optic neuritis, loss of visual acuity

2. Pyrazinamide

Inhibits fatty acid synthetase

Morbilliform rash, Arthralgias,
Hyperuricemia

3. Isoniazid

Inhibits fatty acid synthetase

Hepatitis, Peripheral neuropathy
Inhibits cytochrome P450 enzymes

4. Rifamycins:

Binds to RNA Polymerase and inhibits

Rifampin . Hepeatitis, Flu-like symptoms
. . transcription . L .
Rifabutin Reddish urination, GIT disturbances
Rifapentin
SECOND LINE DRUGS

1.Cycloserine

Inhibits monomer synthesis

Psychosis, Seizures, Peripheral neuropathy

2.Ethionamine

Inhibits fatty acid synthetase

Hepatitis, Hypothyroidism

3.Aminoglycosides:

Amikacin

Streptomycin ) ) ) o
. Binds to 30s ribosomal units and inhibit
Capreomycin .
. translation
Kanamycin

Ototoxicity, Nephrotoxicity,
Neuromuscular blockade
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4.Fluoroquinolones:

Ciprofloxacin )
Ofloxacin Inhibits topo-isomerase 11 (DNA Gyrase), Nausea, Abdominal rashes, Restlessness,
. . thereby releasing DNA with staggered double Confusion
Gatifloxacin
stranded breaks
Levofloxacin
Moxifloxacin
C .. ino b ic acid GIT disturbances
COMBINATION DRUGS: ompetitive para-amlpo €nzoic acl
Rifamat antagonist
! .ama ¢ Isoniazid+Rifampin
Rifater

Isoniazid+Rifampintpyrazinamide

Persistence and resistance are the primary factors preventing complete TB eradication. The bacilli evoke a
chronic inflammatory reaction, causing the bacillary sequestration and preventing drug exposure. This requires
extended ATT therapy to eliminate the bacterium, avoiding recurrence.74

Drug resistance occurs due to gene mutations, causing a heritable loss of drug susceptibility. Two types of drug
resistance are observed in the context of TB.

MDR-TB- Mycobacterium tuberculosis (M. tuberculosis) is resistant to the most efficient first-line ATT.

XDR-TB has additional multi-drug resistance to the most active second-line agents, and fluoroquinolones.75

Researches are being conducted to develop novel anti-TB drugs that are economic, have better efficacy, a shorter
treatment course, and should be able to treat latent TB, MDR-TB, and XDR-TB.76

Table 3 Tabular representation of the recent TB therapeutic development.

Drug category Mode of action Brand name Phase of clinical trial
. .. Inhibits ATP synthesis with ..
Diarylquinoline disrupted membrane potential Bedaquiline 1II
Mycolic acid synthesis inhibition. Delamanid mn
Nitroimidazoles Metabolization releases nitric acid PA-824 I
resulting in  bacterial cell wall OPC-67683 Preclinical
poisoning. TBA 354 reclinica
Fluroquinolones Inhibits DNA synthesis Gatifloxacin, moxifloxacin I
Ethylenediamine Inhibits cell wall synthesis SQ 109 II
Blocks transcription by inhibitory
Rifamycin action on bacterial DNA dependent Rif . I
RNA 1fapentin
polymerase.
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FUTURE PERSPECTIVES AND GOALS TO COMBAT TUBERCULOSIS

World Health Organization (WHO) has adopted Global strategy and targets for tuberculosis prevention, care,

and control in 2015 (The End TB Strategy).

https://www.who.int/tb/strategy/End TB_Strategy.pdf?ua=1

The framework of the post-2015 global tuberculosis strategy is presented in Table 4

Vision

Tuberculosis free world

Zero mortality, ailment, and affliction due to
tuberculosis

Goal

End the global tuberculosis epidemic

Milestone for 2025

TB affected families not to face calamitous charges.

75% reduction in tuberculosis deaths
50% reduction in tuberculosis incidence rates
(less than 55 TB cases/100,000 population.

Targets for 2035

TB affected families not to face calamitous charges.

90% reduction in tuberculosis deaths
90% reduction in tuberculosis incidence rates
(less than 10 TB cases/1,00,000 population)

Conclusion

Tuberculosis is a common multisystemic disease,
primarily affecting the pulmonary system. Oral TB
lesions have bizarre clinical presentation, and the
dentists need to be well acquainted with the varied oral
features to arrive at an early and accurate diagnosis and
treatment. Drug resistance to the various anti-tubercular
drugs has posed a serious concern, and several novel
ATT are currently in clinical trial phases to combat this
complication. WHO has also adopted Global strategy
and targets for tuberculosis prevention, care, and control.
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