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ABSTRACT

Many pulmonary disorders like respiratory obstructive diseases, systemic diseases with pulmonary
involvement, lung cancer, cystic fibrosis or tuberculosis all have clinical and/ or therapeutic involvement of
the oral cavity, which underlines the necessity of regular dental services and careful oral cavity exam, as well
as an active collaboration between dental practitioners and pulmonologists. The main objective of this review
IS to create awareness among the dental professionals about the various oral manifestations of respiratory

disorders, so that they diagnose it in a much earlier stages, for patient’s ultimate benefit
KEY WORDS: Pulmonary disorders, dental service, oral cavity,

INTRODUCTION

Oral diseases such as dental caries, periodontal
disease, tooth loss, oral mucosal lesions and
oropharyngeal cancers, human immunodeficiency
virus/acquired  immunodeficiency  syndrome
(HIV/AIDS)-related oral disease and orodental
trauma are major public health problems
worldwide and poor oral health has a profound
effect on general health and quality of life ).
Many systemic diseases and conditions manifest
themselves initially in the mouth. Therefore, early
diagnosis by a dental professional can lead to
early referral to the appropriate health
professional @.  There is an anatomical
connection between the oral cavity and lungs, and
so the oral cavity serves as a potential reservoir of
the respiratory pathogens. These pathogens should
defeat the immunological and mechanical defense
mechanism to reach the lower respiratory tract.

The body’s defense mechanism is efficient
enough to defeat these pathogens from entering
the respiratory tract. This is the reason why
healthy individuals are not affected in spite of the
heavy bacterial load found in the oral reservoir
and upper respiratory tract . Most often
examination of the oral cavity in cases of
pulmonary diseases is neglected. The oral cavity
will help in the clinical diagnosis of the
pulmonary diseases .

BACTEREMIA
In dental procedures like extraction, 3 molar
surgeries, endodontic treatments, periodontal

surgeries, root scaling the presence of bacteremia
is studied ©6789101L121314) 15 thase procedures
the dissemination of oral pathogens into the blood
stream is common. From the blood stream it
enters the vital organs like lungs etc.*®
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In a normal scenario, the oral cavity surface
contains a lot of microorganism, but the
underlying tissues and blood stream is sterile. This
IS because of the three barrier mechanism such as
physical, electrical and immunological barriers
our body has. Physically the oral cavity prevents
the entry of plaque pathogens with the help of
epithelium, the electrical barrier that reflects Ej
difference between the host cells and the micro
organism, immunologically the reticuloendothelial
system helps in the formation of barrier against
the pathogens ®"8 |n a healthy individual the
three barriers works in harmony and defends the
pathogens from entering the blood stream, but in
conditions in which the barriers are affected like
trauma which destroy the physical barriers ,
hypoxia which destroys the electrical barrier, and
immune suppressive conditions which affects the
immunological barrier. These injuries will disturb
the equilibrium and paves way for the bacterial
entry into the blood stream !

MECHANISM OF SPREAD OF INFECTION
The spread of infection occurs in two ways
hematogenous spread and through aspiration.
Hematogenous spread of bacteria occurs after
dental treatment which may include simple
prophylactic procedures ,but in this cases the
primary source of infection is the periodontal
anaerobic bacteria(20,21). Aspiration of the
materials from the upper respiratory tract occurs
in 45% of the individuals who are healthy during
their sleep and it occurs in 70% of people with
impaired consciousness 2. Aspiration occurs in
three ways , i)through the periodontal disease or
poor oral hygiene which may lead to increased
concentration of bacteria in the saivs, which then
gets aspirated into the lungs stimulating the
immune defence, ii) in some specific conditions
the plaque present in the oral cavity may serve as
a harbor for the the colonies of pulmonary
pathogens and promotes their growth, iii)
periodontal pathogens facilitates colonization of

pulmonary pathogens in the upper respiratory tract
(23)

PULMONARY DISEASES AND ITS ORAL
MANIFESTATIONS

CHRONIC OBSTRUCTIVE PULMONARY
DISEASE

The American thoracic society defines COPD as a
disease state characterized by the presence of air
flow obstruction either due to chronic bronchitis
or emphysema , the air flow obstruction is
generally progressive may be accompanied by
airway hyperactivity and may be partially
reversible ®¥. It is a slow progressive disease that
causes loss of lung function gradually .
Smoking attributes to about 87% to 91% for the
development of COPD ®. In the recent years
many researches and reviews has proposed the
association between COPD and periodontitis ¢ 2
2%, and 30) - Other studies have shown association
between periodontitis and COPD but only clinical
parameters were used in those studies ¢t 32, A
study by Leuckfeld et al ©®® has proven the
association, with a sign of marginal bone loss in
the radiograph. The chronic marginal periodontitis
IS a progressive destructive disease, which affects
the supporting structures of the teeth, and also the
jaw bones. The other common manifestations are
oral thrush, which is the most common mucosal
ailment, dental plaque, gingival bleeding, pocket
depth, tooth loss or sometimes toothlessness also
occurs % 35 a4 38) \wang et al ®® compared the
control group with the COPD patients with fewer
remaining teeth of which some of them
represented current smokers and some represented
former smokers. These patients also developed
plague biofilm on their dentures,the plaque will
act as a reservoir of the pathogens for the upper
and lower airways ©”. In some cases the patients
were exposed to increased risk of tobacco related
cancers like cancers of the oral cavity, tongue ©®,
Leukoplakia and erythroplakia "

TUBERCULOSIS

Tuberculosis (TB) is a chronic infectious
granulomatous disease caused mainly by
Mycobacterium tuberculosis, an acid-fast bacillus
that is transmitted primarily through the
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respiratory route through inhalation of infected
airborne droplets containing the bacillus, M.
tuberculosis. Less commonly, TB is caused by
exposure to Mycobacterium bovis through
ingestion of unpasteurized, infected cow’s milk or
other atypical mycobacteria ®%. Oral lesions are
seen in 0.05 to 5% of the patients with TB and
may be either primary or secondary “%. Primary
oral tuberculosis is commonly observed in young
age individuals. Whereas secondary form can
involve any age groups; however middle and old
age groups are commonly involved, having oral
manifestations which are almost always painful
“1 Oral manifestations can be in the form of
ulcers, nodules, fissures, or tuberculomas that can
be single or multiple, painless or painful
principally affecting tongue and hard palate “©.
Pathogenesis of the oral tuberculosis is self
inoculation with infected sputum, the patient with
pulmonary tuberculosis usually have cough with
sputum . so when the patient coughs the infected
sputum gets lodged into the oral cavity, in normal
conditions they do not cause any manifestations
because it is protected by the oral epithelium, but
when there is any injury to the mucosa or if there
is any ulceration the protective barrier gets lost .
when the protective layer is lost the bacteria easily
enters and causes manifestations “%**“?. Mouth
involvement in secondary tuberculosis is usually a
result of reactivation and hematogenous spread
from the primary infection of the lung, the lesions
being very similar to those of a squamous cell
carcinoma: irregular ulcerations with peripheral
thickening and dirty-appearing base, biopsy and
culture being necessary to confirm the
granulomatous inflammation. Secondary oral
tuberculosis usually leads to the diagnosis of
asymptomatic pulmonary tuberculosis “® #4 4

A case has been reported , in which 17 years old
female patient was diagnosed with pulmonary
tuberculosis , with the sign of palatal perforation.
But usually, severe symptoms are seen only in
older age groups and in secondary tuberculosis , in
this case in it has occurred in younger age group
and in primary tuberculosis. The ulcerations that

has been reported in this case was soo deep that it
caused palatal bone perforation “®"

Another case of 45 year old female patient with
ulcerations in the gums have been reported, in this
case patient had family history of Tb and personal
history of smoking. Patient had chronic
ulcerations in the gingival for four months and
also a single ulcer was present in the palatal
mucosa.*”)

The clinical criteria for diagnosis of oral lesions
such as (i) tuberculous ulcers, which consists of
stellate ulcer, undermined edges, a granulating
floor, ragged and not indurated. It is often painful.
The tongue is the most commonest site for oral
tuberculous lesions, they may also occur on the
gingiva, floor of mouth, palate, lips and buccal
mucosa. (ii) Oral carcinoma included a non-
healing ulcero-proliferative growth with pain,
tenderness, limitation or loss of function,
bleeding, red, white or mixed red and white areas.
It can be flat or elevated. It may covered by
necrotic slough. On palpation it can be smooth,
granular, rough or crusted with induration of the
base and margins. Presence of cervical
lymphadenopathy. The lymphnodes are enlarged
it is firm to hard on palpation usually non-tender
unless secondarily infected and is fixed to the
underlying structures. (iii) Periosteal tuberculosis,
a piece of bone becomes dead (sequestrum) and
remains within the cavity which is formed by
destruction of the bone due to the infection
commonly affecting long bones. This cavity is
generally connected outside through a sinus. The
cavity contains serous fluid and pus, which may
be discharged through the sinus. The mouth of the
sinus shows sprouting granulation tissue, which
indicates presence of the sequestrum in depth. On
palpation, the bone becomes thick and irregular.
X-ray shows areas of bony rarefaction surrounded
by dense sclerosis and sometimes sequestrum
within the cavity of the bone.“®

CYSTIC FIBROSIS
Cystic fibrosis is a genetic disorder caused by
mutations in the gene for the cystic fibrosis
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transmembrane conductance regulator (CFTR)
protein, affecting mostly the respiratory tract, with
chronic cough and sputum, dyspnea, recurrent
infections, and associated pancreatic insufficiency
and malnutrition “®. Oral manifestations of cystic
fibrosis include tooth discoloration, Salivary gland
enlargement, increased risk of caries, colonization
of bacteria and dental malocclusions ©©.

Tooth discolorations and hypolplastic defects of
the permanent teeth have been reported by
Swallow et al. 1967 ®V Jagels and Sweeney 1976
©2) The discoloration and the defects can be due
to tetracycline intake during the period of
development of permanent dentition, later the
drugs were replaced because of its adverse effects
which causes reduction in the involvement of hard
tissue. Cystic fibrosis usually affects the mucous
glands, so the most commonly affected salivary
glands are sublingual and submandibular salivary
glands. Of which the sublingual glands are
completely made up of mucous acini and so they
are more affected when compared the
submandibular glands which consists of both
serous and mucous acini. The parotid glands are
not much affected because they are primarily
made up of serous glands, CF does not affect the
serous gland ©%*5%. Disruption of normal
parenchymal architecture is evident with
distended acini and loss of distinguishing cellular
morphology. The acinar lumina and ducts of both
the sublingual and submandibular glands often are
clogged with cellular debris and fine filaments.
The pathological changes noted in these glands
would appear to be associated principally with
ductal obstruction, although some may be
secondary to the disease process itself. In saliva
the calcium content is increased, and there is a
modification in the pH and buffering capacity
5%) The incidence of caries have been reduced
in children with CF, inspite of high intake of
foods containing sugars ©”. This is because of the
fact that these children are on antibiotics which
prevents the development of caries, plaque and
gingivitis and also the alteration in the pH an
buffering capacity has an added effect on the

remineralization of the tooth, but these patients
have high incidence of calculus ®®*%. CF patients
act as carriers of Pseudomonas aeruginosa in the
pharynx, dorsum of the tongue buccal mucosa and
in saliva ©? this bacteria servers as the source of
pulmonary infection in high risk patients®?. Also
this  bacteria  shows  resistance  against
chlorhexidine. Patients with cystic fibrosis tends
to have chronic nasal and sinus obstruction so
they develop mouth breathing habits. Mouth
breathing habits leads to open bite. So CF patients
develop malocclusion ©V

ASTHMA

Asthma is a chronic respiratory disease associated
with airway obstruction, with recurrent attack of
paroxysomal dyspnea, and wheezing due to
spasmodic contraction of the bronchi ©2. It is the
most common respiratory disorder. It is often
associated with dental cavities, erosions,
periodontal disease and oral candidiasis ©. In
asthmatic patient due to the intake of Beta-
agonists salivary secretion will be reduced which
is the defensive barrier protecting the oral
environment ©4%%. Mostly the asthmatic patients
will have mouth breathing habits and so because
of that there will be dryness of the alveolar
mucosa, which leads to the development of
gingival inflammation ©®. Studies have shown
that pathogens which are associated with the
development of periodontal diseases like
gingivitis and periodontitis play a protective role
against the development of allergy which is the
prominent feature of asthma ©” Card et al ®® in
his studies showed that the hyperresponsiveness
produced by the allergen is decreased with the
pesencde of the infection with Porphyromonas
gingivalis after sensitization with the allergen. The
third National Health And Nutrition Examination
Survey (NHANES) has also reported the
impotance of the colonization of oral pathogens
like P.gingivalis which is reflected by the higher
titres of IgG against P.gingivalis. which is
associated with the decrease in the prevalence of
asthma ©°
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PNEUMONIA

Pneumonia is an infection in the lung parenchyma
caused by the wide variety of microorganisms that
includes bacteria, virus, fungi and parasites /.
Pneumonia is of two types community acquired
and hospital acquired. The lung consists of
numerous units formed by progressive branching
of airway. The lower respiratory tract is usually
maintained sterile in spite of the fact that the
secretions from the upper respiratory tract consists
of heavy contamination with oral and nasal
pathogens. The pathogens are prevented from
entering the lower respiratory tract by cough
reflex, or by the action of tracheobronchial
secretions or by the mucocilliary transport of the
inhaled materials from the lower respiratory tract
to oropharynx or by the body’s immune or non
defense mechanism 27 Bacterial pneumonia
is most commonly caused by the aspiration of the
oral microorganisms into the lower respiratory
because of the failure of the defense mechanism
against the pathogens and multiplication of the
pathogens causing destruction of the tissue surface
(74

Scannopieco et al ® in their study showed that
the patients with pneumonia have a poor oral
hygiene and so the oral hygiene index score is
very high when compared with persons without
respiratory disease. Limeback ® in his research
also proved that poor oral hygiene is observed in
persons with aspiration pneumonia. Loesche and
Lopatin " have found out that the people with
definite aspirational pneumonia are 3.3% more
likely to have periodontitis.

SARCOIDOSIS

Sarcoidosis is a systemic disease with the
presence of ganulomas in the lungs. The oral
lesions in sarcoidosis are localized swelling or
nodules, non tender ulcerations in the gingival,
buccal and labial mucosa and palate, gingival
inflammations, hyperplasia or recession. Rarely
the swelling, enlargement and ulcerations are seen
in tongue and salivary glands “®. In 6% of
patients the parotid gland impairment is seen,

especially in females it has a tumor like
appearance and with xerostomia. Heerfordt-
Waldenstrom  syndrome includes  systemic
sarcoidosis, xerostomia and parotid gland swelling
with bilateral uveitisand facial nerve palsy (/%%%.
The maxillary and the mandibular jaw bones are
equally affected, symptoms like tooth loosening
radiating pain, mandibular tumefaction and
maxillary bone loss are seen /®.

LUNG CARCINOMA

Lung carcinomas affect the jaw bones more when
compared to the soft tissues, of which the
mandible is the most common site of metastases.
About 55% of metastases occur in the mandible.
Some studies reports that the oral metastases can
be the first manifestations, which unfortunately
announce that the pulmonary disease is in the
advance stage In the mandible the most common
symptoms are progressive localized swelling ,
pain, paresthesia of the lower lip because the
tumor invades the inferior alveolar never @Y. If
the metastases occurs in the soft tissue , they
present as submucosal mass, highly vascularized,
often hemorrhagic, sometimes rarely ulcerations

can be seen, and a hyperplastic reactive lesions
(82)

DRUGS TAKEN FOR PULMONARY
DISEASES AND ITS ORAL
MANIFESTATIONS

Patients affected by pulmonary drugs often take
inhaled medications, and a bigger portion of these
inhaled medications are usually present in the
oropharyngeal region. The general symptoms seen
in patients taking medications for pulmonary
diseases are erostomia, dental cavities, halitosis,
ulcerations,  candidiasis, mucosal changes,
gingivitis, periodontitis, gastro-esophageal reflux
(83)

Beta2-mimetic drugs which are used for asthmatic
patients causes reduction in the production and
secretion of saliva which in turn causes dental
caries, increases the Lactobacillus sp. And
Streptococcus mutans population, relaxes the
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smooth muscles of the lower esophageal sphincter
causing gastro-esophageal reflux, because of the
reflux the pH of the saliva will also decrease
causing enamel demineralization. Also these
inhaled drugs will contain  fermentable
carbohydrates which further increase the risk of
dental caries. ©¥

Corticosteroids are used by patients with asthma
and COPD. It is wusually used as inhaled
medication. So a significant dosage of the drugs
remains persistent in the oropharyngeal region
causing topical effects like candidiasis, dysphonia,
tongue hypertrophy, perioral dermatitis. Oral
candidiasis lesion has characteristic features like
whitish papulaes and plaques, inflamed or
bleeding tissues under the lesion. A high

incidence of gingivitis is also seen in some cases
(84, 85, 86, 87)

CONCLUSION

This review gives some knowledge about the
various  pulmonary  disorders and its
manifestations in the oral cavity. It is necessary
for the dental surgeons to know about the signs,
symptoms, and presentations of the medical
diseases to provide a good dental care with safety
precautions so as to avoid discomfort to the
patient’s health, also regular oral examinations
can always give a clue for the diagnosis of major
systemic illness like respiratory diseases. So the
oral manifestations in the pulmonary diseases are
often required for early recognition of the diseases
such that the patients get the ultimate benefits
from it.
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