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Abstract : Tobacco smoking is very common with cigarettes being the main product smoked. Most smokers
start the habit as teenagers, with the highest prevalence in the 20-24 year old age group. Socioeconomic
differences also exist with higher smoking in the lower socioeconomic groups. [Nanavati B et al NJIRM 2013;
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Introduction: Smoking is associated with a wide
spectrum of disease including stroke, coronary
artery disease, peripheral artery disease, gastric
ulcer, cancers of mouth, larynx, oesophagus,
pancreas, bladder and uterine cervix. Smoking is
also a major cause of chronic obstructive
pulmonary disease and a risk factor for low birth
weight babies."

Smoking is an important environmental risk factor
for periodontitis>  Periodontitis (pyorrhoea) is
defined of the supporting tissues of the teeth.
Usually a progressively destructive change leading
to loss of bone and periodontal ligament. An
extension of inflammation from gingiva into the
adjacent bone and ligament®* Smoking has been
associated with an increased prevalence and
severity of periodontal diseases, and there is
evidence that a greater proportion of patients with
periodontitis are smokers®. Smoking has been
shown to reduce the effectiveness of both non-
surgical and surgical treatment®. Quitting smoking
may have beneficial effects on periodontal status®

Toxicity Of Tobacco Smoke: Cigarette smoke is a
very complex mixture of substances with over
4000 unknown constituents. These include carbon
monoxide, hydrogen cyanide, reactive oxidizing
radicals, a high number of carcinogens and the
main psychoactive and addictive molecule -
nicotine’. Tobacco smoke has a gaseous phase and
solid phase which contains tar droplets. The tar
and nicotine vyields of cigarettes have been
reduced due to physical characteristics of filters®
There has been a little change in tar and nicotine
content of the actual tobacco and dose an
individual receives is largely dependent upon the
way in which they smoke®

The patient exposure to tobacco smoke can be
measured in a number of ways, including
interviewing the subject and biochemical analysis’.
These include exhaled carbon monoxide in the
breath and cotinine (metabolite of nicotine) in
saliva, plasma, serum or urine'®. Cotinine
measurements are more reliable in determining a
subject’s exposure to tobacco smoke because the
half life is 14-20 hours compared with shorter half
life of nicotine which is 2-3hours'’. The mean
plasma and salivary cotinine concentration of
regular smokers are approximately 300ng/ml and
urine concentrations are about 1500ng/ml. Non
smokers have plasma/saliva concentration under
2ng/ml.  While smokers have a plasma
concentration of 24.3ng/m|12.

Inhalation of tobacco smoke allows very rapid
absorption of nicotine into the blood and transport
to the brain, which is faster than an intravenous
infusion. Nicotine in tobacco smoke from most
cigarettes is not well absorbed through oral
mucosa as it is in ionized form with a pH of 5.5.
Cigar and pipe smoke is more alkaline, which
allows good absorption of un-ionized nicotine
through the buccal mucosa.

When a cigarette is smoked, nicotine-rich blood
passes from the lungs to the brain in 7 seconds.
After that, there is immediate release of
neurotransmitters along with hormones, which are
responsible  for nicotine’s effects. These
constituents modify host response in periodontitis
’ Inhalation of tobacco smoke allows very rapid
absorption of nicotine into the blood and transport
to the brain, which is faster than an intravenous
infusion™ Spilling a high concentration of nicotine
onto the skin can cause intoxication or even death,
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since nicotine passes into the bloodstream readily
following dermal contact.”

Classification Of Smokers:
A. The criteria established by Centres for
Disease Control and Prevention, defines

i “Current Smoker “as those who had
smoked 2100 cigarettes over their lifetime
and smoked at the time of the interview.

ii. “Former Smokers “had smoked 2100
cigarettes in their lifetime but were not
currently smoking.

iii. “Non Smokers “not smoked >100
cigarettes in their lifetime.

B. According to number of cigarettes smoked
/day smokers can be classified as :

I. Heavy smokers-smoked >20 cigarettes/day
Light smokers-smoked <19 cigarettes/day

Effect Of Smoking On Prevalence And Severity Of
Periodontal Disease.
75% of periodontitis cases were due to smoking
among smokers
Smokers have
1. Deeper probing depths and a large number
of deep pockets
2. More attachment loss including more
gingival recession.
3. More alveolar bone loss. More tooth loss
Less gingivitis and less bleeding on probing
5. More teeth with furcation involvement

E

Smoking And Gingival Inflammation: Pindborg
(1947) was one of the first investigators to study
the relationship between smoking and periodontal
disease. Early studies showed that smokers had
higher levels of periodontitis but they also had
poorer levels of oral hygiene® and higher levels of
calculus. Later studies which took account of oral
hygiene status and employed more sophisticated
statistical analyses showed that smokers had more
disease regardless of oral hygiene '”.Smoking may
result in lower resting Gingival crevicular fluid flow
rate’® and episode of smoking may produce a
transient increase in GCF flow rate'. The reduced
bleeding on the other hand is probably due to
long-term effects on the inflammatory lesion.

Histological comparisons of the lesions from
smokers and non smokers and non-smokers have
shown fewer blood vessels in the inflammatory
lesions of smokers 2. It is pertinent to note that
gingival bleeding on probing has been shown to
increase within 4-6 weeks of quitting smoking™".

In gingival inflammation, there is dilatation of
capillaries and increase of blood flow.
Inflammatory infiltrate also increases, which
clinically brings about enlargement of gingival.
Followed by an increase in lymphocytes and
macrophages.

When the patient is a smoker, there is reduction in
clinical signs of gingivitis. Heavy smokers may have
greyish discoloration and hyperkeratosis of the
gingiva. An increased number of keratinized cells
have been found in smokers. Smoking is a major
risk factor in the development of forms of
aggressive periodontitis that are characterized by
generalized and localized rapid loss of periodontal
support.

Smoking And Oral Microorganisms : Studies have
failed to demonstrate a difference in the rate of
plague accumulation of smokers compared with
non-smokers, suggesting that if an alteration in
microbial challenge in smokers exists, it is due to a
qualitative rather than quantitative alteration in
the plaque®

Several studies have shown that smokers harbor
more bacterial species which are associated with
periodontitis including Porphyromonas gingivalis,
Actinobacillus actinomycetum comitans,
Bacteriodes forsythusB, Prevotella intermedia,
Peptostreptococcus micros, Fusobacterium
nucleatum, Campylobacter rectus*”
Staphylococcus aureus, Escheria coli and Candida
albicans %, than in non smokers. Smokers may
have a higher proportion of sites harboring these
putative periodontal pathogens, in particular the
palatal aspects of the maxillary teeth and the
upper and lower incisor regions. ‘Cross sectional
data from the large Erie county study population
demonstrated that the proportion of subjects’
positive  for  Actinobacillus  actinomycetum
comitans, Porphyromonas gingivalis and
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Bacteriodes®® forsythus was significantly higher
among current smokers than former or never
smokers. Current smokers were 3.1 times more
likely to be infected with Actinobacillus
actinomycetum comitans or 2.3 times more likely
to be positive for Bacteriodes forsythus than
former or never smokers.

Of particular interest is that smokers do not
respond to mechanical therapy as well as non-
smokers and this is associated with increased
levels of Bacteriodes forsythus, Actinobacillus
actinomycetum comitans and Porphyromonas
gingivalis remaining in the pocket after therapy in
the smoking group when compared with non-
smokers.

Smoking And Host Response : Smoking has a
profound effect on the immune and inflammatory
system”’. Smokers have an increased number of
leukocytes in the systemic circulation, but fewer
cells may migrate into the gingival crevice/pocket.
Smoking is associated with chronic obstructive
pulmonary disease’® and many of the mechanisms
indicated are paralleled in findings related to
periodontal disease.

Studies in vitro have shown a direct inhibition of
neutrophil and monocyte-macrophage defensive
functions by high concentrations of nicotine that
may be achieved in patients using smokeless
tobacco®. Patients were examined with refractory
periodontitis and a high proportion of smokers
were found in this diagnostic group®. These
investigators demonstrated abnormal PMN
phagocytosis associated with a high level of
cigarette smoking. The PMN is a fundamental
defense cell in the periodontal tissue. There is
constant traffic of PMNs from the gingival
vasculature through the connective tissue and
junctional  epithelium into the gingival
sulcus/pocket. The PMN contains a powerful
battery of enzymes including elastase and other
collagenases that have been implicated in tissue
destruction in periodontitis and pulmonary
disease. There is decreased PMN migration into
the oral cavity of smokers®’. Subsequently, PMNs
harvested from the gingival sulcus of smokers were

shown to have reduced phagocytic capacity
compared to PMNs from non-smokers *.

The effect of smoking on lymphocyte function and
antibody production is very complex, with the
various components having the potential to cause
immunosuppression or stimulation. Smoking
appears to affect both T cell subsets report
different findings of either reduced, increased or
no change in number of CDAT cells **. Smoking
appears to affect both B and T cell function,
inducing functional unresponsiveness in T cells. It
has been reported that serum IgG levels in
smokers may be reduced®* with depression of
IgG2, particularly in some racial groups®>. Reported
levels of serum IgA and IgM classes are variable
and IgE may be elevated *°.

Effects Of Cigarette Smoking Healing And
Periodontal Therapy: Smoking has been identified
as an important cause of impaired healing in
orthopedic surgery, plastic surgery, dental implant
surgery’’ and in all aspects of periodontal
treatment including non-surgical treatment, basic
periodontal surgery, regenerative periodontal
surgery and mucogingival, plastic periodontal
surgery®,

In non-surgical treatment, smoking is associated
with poorer reductions in probing depth and gains
in clinical attachment. The poorer reductions in
probing depths and gains in attachment level
amount to a mean of approximately 0.5 mm. Much
of this may be due to less recession of the marginal
tissues in smokers as there is less edema and more
fibrosis in the gingiva®. However, the response
following periodontal surgery is more complex and
involves an initial inflammatory reaction followed
by organization of the clot, formation of
granulation tissue consisting of capillary buds and
fibroblasts laying down collagen. The surgical flaps
have to revascularize and the epithelial
attachment has to reform on the surface. In
regenerative surgery there also has to be
formation of a connective tissue attachment and
cementogenesis. Tobacco smoke and nicotine
undoubtedly affect the microvasculature, the
fibroblasts and connective tissue matrix, the bone
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and also the root surface itself. It has been shown
in in vitro studies that fibroblasts are affected by
nicotine in that they demonstrate reduced
proliferation, reduced migration and matrix
production and poor attachment to surfaces*. The
root surfaces in smokers are additionally
contaminated by products of smoking such as
nicotine and cotinine and these molecules may
affect the attachment of cells**. Smoking has a
direct effect on bone and is an established risk
factor in osteoporosis. It has also been proposed
that it may have a direct effect on bone loss in
periodontitis** and it undoubtedly delays healing
of bone in fracture wound repair. It is not
surprising therefore that tobacco smoking has
been implicated in poorer responses to
periodontal surgical treatment.

Several studies have shown that implant success
rates are reduced in smokers’’, whereas other
studies have shown no effect.

Periodontal Effects Of Tobacco Cessation: All
patients should be assessed for smoking status and
given advice to quit the habit. About 70% of people
who smoke would like to quit and should be
assisted. They should be referred to specialist
cessation services if the treating practitioner does
not feel confident in this area. They can be advised
about nicotine replacement therapy. People's
success with quitting is considerably improved
using nicotine replacement therapy and drugs such
as buproprion hydrochloride.
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