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Position Paper

Tobacco Use and the
Periodontal Patient*

THIS POSITION PAPER WAS PREPARED BY THResearch, Science and Therapy Committee

of The AmericarAcademy of Periodontology and is intended for the information of
the dental professioihe purpose of the paper is to provide the reader with a general
overview of the relationship of tobacco use and periodontal disddssqaper will

review the epidemiological and clinical findings that have led to our understanding of
the role of tobacco use in relation to periodontal diseases and their treatment, In addition,
this paper will review the possible underlying mechanisms for thiestsefrom tobacco
use.The practitioner can use this information in treatment decisions and in giving
advice to the patients who use tobacco proddcPeriodontol 1996;67:51-56.

INTRODUCTION eags,; 2) the décts of smoking on response to peri
A large body of epidemiological research indicates that odontal therapy; 3) mechanisms of periodontal disease
tobacco use is directly related to the incidence and prevaprogression in smokers; 4) the role of smokeless tobac
lence of a variety of medical problems including cancer; co products in periodontal diseases; and 5) smoking ces
low birth weight; and pulmonarycardiovascularand sation and disease prevention.
gastrointestinal diseasén the past 20 years, there also
has been an increasing awareness of the role of tobacc@HE EFFECT OF TOBACCO SMOKING
use on the prevalence and severity of periodontal dis ON THE PREVALENCE AND SEVERITY
easesand subsequent tooth Ig$sRecent studies have OF PERIODONTAL DISEASES
demonstrated that smoking may be one of the most sig An association between smoking and the prevalence of
nificant risk factors in the development and progressionacute ulcerative gingivitis (ANUG) was demonstrated as
of periodontal diseasé. In the United States, where early as 1946:>°More recentlya similar relationship has
approximately 26% of the adult population smoke ciga been shown between tobacco smoking and the “ANUG-
rettest* and in other countries where the percentage oflike” lesions in HI\tinfected individual$: However in
smokers may be high&¥,**this association between cig- earlier cross-sectional studies assessing chronic gingivi
arette smoking and periodontal diseases represents a sigis and periodontitis, the relationship between smoking
nificant public health problenAlthough the percentage and the prevalence and severity of periodontal diseases
of adults who smoke appear to be gradually declining inwas often contradictory and inconclus®&. Some
the United States and in other counttfethe rate of  investigators reported less gingival inflammation or no
decline is less among women and certain minorities. difference in smokers when compared to non-smok
Furthermore the use of smokeless tobacco products, parers?#*while other studies demonstrated greater gingi
ticularly among young people, appears to be incredsing. val inflammation in smoker$?* Some observers repert
The use of smokeless tobacco products may afeotaf ed either an increa¥&? or no diferenc&®* in the
periodontal healtFf. amounts of plaque in smokers versus non-smokers.
In the discussion regarding the potential impact of Gingival crevicular fluid flow was reported to increase
tobacco use on periodontal diseases, this informationaimmediately following smokin§ but diminished in
paper will focus on five areas: 1) thdeet of tobacco  chronic smokers versus non-smokéis.direct relation
smoking on the prevalence and severity of periodontal dis-between smoking and probing depths and boné*tbss
®37®was reported by some researchers, whereas others
reported no clear relationshis® It has been suggested
*This paper was developed under the direction of the Committee on that differences in attachment loss between smokers and

Research, Science, aftierapy and approved by the BoardTofistees nQn'smOkerS was prot_)ably due to poorer oral hygiene
of TheAmericanAcademy of Periodontology in September 1995. with greater accumulations of plaque in smoR&fs:
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In the past 10 years, cross-sectional studies gedar (>90%) when compared to the percentage of smokers in
groups of patients have demonstrated a clearer relationthe general population (~30%6).
ship between smoking and periodontal diseases In some
of these studies, the plaque accumulation levels wereMECHANISMS OF PERIODONTAL DISEASE
adjusted between smokers and non-smoRé&rb stud PROGRESSION IN SMOKERS
ies in which plaque accumulation was kept to a minimum
in both smoker and non-smoker groups, the smokerMicr obiology
group had more sites with deeper pock¥ts“?In addi- One hypothesis regarding the role of tobacco smoking in
tion, alveolar bone loss was greater in smokers,-espethe development of periodontal diseases is that when
cially in older patient$. Similar findings have been compared to non-smokers, smokers have more plaque or
reported from other lge controlled cross-sectional pop  harbor diferent or more virulent types of plaque bacte
ulation studie§“*and in several longitudinal studigs®+ ria. However studies have shown that there is generally
From these more recent studies, a general pattern halittle difference in the level of plaque accumulation in
emeged: smokers have greater bone loss, increasedmokers versus non-smoké¥é:In addition, in cross-
numbers of deep pockets, and increased calculus formasectional studies where plaque levels are controlled to
tion, but have the same or less gingival inflammation, minimum levels in smokers and non-smokers, the level
and the same levels of plaque accumulation. of alveolar bone support is less in smoKérs.

This pattern of smoking fefcts is also evident from On the other hand, several studies have shown that
recent studies in which general disease categories weremokers do seem to have greater accumulations of calcu
used and the risk of developing disease was calculatedus*®*“4Calculus might either act as a local tissue irri
using odds ratio¥°*44n one studycurrent and former  tant or it might create a local environment that promotes
smokers were significantly more prevalent in an the colonization and growth of certain kinds of patho
American periodontal practice population of patients genic bacteria. It has been shown that the periodontal
with moderate and advanced periodontitis when -com pockets of smokers are more anaer&bidis anaerobic
pared to referring general dental practices and the -generenvironment could conceivably promote the growth of
al populatiorf® A relationship has also been demonstrat periodontopathic anaerobic Gram-negative species in
ed between the prevalence of moderate to severe perisubgingival plaque. Howeverearly studies using
odontal disease and the number of cigarettes smoked peBramstaining techniques and/or microscopic examination
day*es4950gnd to the number of years that the patient failed to show a significant dérence in the subgingival

has smokegoe microbial flora between smokers and non-smo¥elrs.
more recent studies, no significantféiEnces in the per

THE EFFECT OF SMOKING ON RESPONSETO centage recovery &, actinomycetemcomitari, gingk

PERIODONTAL THERAPY valis, P intermedia or B. forsythusfrom deep pockets

Since there seems to be a strong relationship betweemwere found between smokers and non-smokérs.

smoking and periodontal disease, one would expect thafTherefore, to date there have been no conclusive studies

smokers would require more periodontal treatmehis to show that smoking adverselyeats periodontal tissues

has been demonstrated by one group of investigators whady altering the microbial composition of plaque.

reported that smokers had higher Community

Periodontal Index ofreatment Needs (CPITN) scotes Effects on the Host Response and

than nonsmokers. Cigarette smoking appears to alter th&eriodontal Tissues

response to various forms of periodontal thergpyr Since smoking does not appear to have a mdectain

example, it has been reported that in patients who hadhe periodontal bacterial flora, some investigators have

been sugically treated for periodontitis and then longi examined the role of smoking in altering the periodontal

tudinally followed, smokers exhibited significantly deep host response. In general, smoking could lead to increased

er post-therapy probing deptt#and less gain in clini periodontal destruction by altering the host response

cal attachment levefsthan non-smokersith scaling through two mechanisms: 1) tobacco smoking could

and curettage, the clinical reduction in probing depth hasimpair the normal function of the host response in- neu

been reported to be similar between smokers and nontralizing infectiofi? and 2) tobacco smoking could alter the

smokers in posterior areas but significantly less in-ante host response resulting in destruction of the surrounding

rior areas in smokef$Smokers have also been reported healthy periodontal tissu&sSeveral studies have shown

to have a poorer success rate with soft tissue graft prothat cigarette smoking may exert both of these types of

cedure® and certain bone graft and implant procedtfres. effects on the host response. For example smokers have
Tobacco smoking may also play a significant role in decreased levels of salivary antibodies (FjAhd serum

the development of refractory periodontii$An unusu- IgG antibodies tdP. intermediaand F. nucleatun® In

ally high percentage of refractory patients are smokersaddition, smokers appear to have depressed numbers of
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helper lymphocytes which are important components of tobacco products may also alter the normal repair mech
the immune systel®’ anisms in the periodontium.
In order for the host to ffiently deal with bacterial
infections, fully functional neutrophils are required. It THE ROLE OF SMOKELESS TOBACCO
has been well documented that tobacco smoke and it$RODUCTS IN PERIODONTAL DISEASES
individual components can have deleteriouga$ on Smokeless tobacco products such asfsand chewing
various neutrophil functiorfé’® For example, it has been tobacco are popular among young adults and in older
shown that tobacco smoke can impair the chemotaxis andvomen living in rural Southern areas in the United
phagocytosis of both oréf® and peripherd™ neu- States”®* The relationship of smokeless tobacco and oral
trophils. Impairment of phagocytosis has also beencarcinoma has been well documerfeth addition, a
reported in neutrophils from smokers with refractory relationship of smokeless tobacco use to cardiovascular
periodontitis® Smoking has been shown to stimufate mortality has been reportéd-However the relationship
impairthe oxidative burst of neutrophils. Similafesfts of smokeless tobacco to various forms of periodontal dis
have been observed with higher concentrations of indi ease is less clear. Large-scale studies on athletes who use
vidual tobacco components such as nicotine, acrolein,smokeless tobacco demonstrated a strong relationship to
and cyanidé oral leukoplaki&® These lesions are commonly found
Perhaps the most extensively studied tobacce subin areas of the mouth where smokeless tobacco products
stance is nicotine. Nicotine at low concentrations canare placed.
stimulate neutrophil chemotaxtshut at higher concen Although individual cases of ANUG, gingivitis, gingi-
trations will impair phagocytosié Nicotine is only one  val recession, and periodontitis have been reported in
of over 2,000 potentially toxic substances in tobacco smokeless tobacco usé&r8a clear relationship between
smoke that may have harmfufesfts on the periodontal smokeless tobacco use and generalized periodontal con
tissues? Many of these other substances may also haveditions has not been demonstrated. In one study @é lar
harmful efects on the periodontal tissues by either alter numbers of young smokeless tobacco users, there was a
ing the host response or by directly damaging the normakignificant increase in the prevalence of localized gingi
cells of the periodontium. It has been shown that low val recession and attachment 1&§shis attachment loss
dosages of nicotine can be stored in and released fronwas especially noted in the mandibular buccal areas
periodontal fibroblast.However it is unclear whether  where smokeless tobacco products were placed. Some
these fibroblasts exposed to nicotine have an impaired investigators have proposed that local exposure to high
or an enhanced abil#yto attach to various surfaces. concentrations of tobacco products in smokeless tobacco
Nicotine can also suppress the proliferation of cultured may play a role in both the local periodontal host
osteoblasts while stimulating osteoblast alkaline phos response and the clinical attachment 1©¥%$!In add
phatase activit§t These in vitro alterations of cells of the tion, the high concentrations of nicotine in smokeless
periodontium by nicotine may also occur in vivo and thus tobacco cause alterations in gingival blood ftbiRecent
affect the reparative and regenerative potential of thein vitro studies have demonstrated that smokeless-tobac
periodontium in tobacco users. co extracts déct the secretion of monocyte inflammato
Another area of investigation into thdesfts of tobac-  ry mediators?
co smoke and tobacco components on periodontal tissues
relates to their potential ability to reduce gingival blood PREVENTION
flow. Earlier studies on the fetts of nicotine using a  This paper has reviewed studies that have shown that the
heat difusion technique demonstrated a decrease in gin severity of periodontal disease is related to the quantity
gival blood flow®? However a more current study on the and duration of smokinght present there are no pub
effects of cigarette smoke using laser Doppler probes hadished studies measuring thefestiveness of smoking
yielded contradictory resultslnconclusive results have cessation programs in reducing the incidence and severity
also been obtained in studies of possible thermal damagef periodontal diseases. Howemeoth the prevalence and
to periodontal tissues from cigarette smélérelation- severity of periodontal disease is greater in current smok
ship between smoking to bone mineral cont&fpar- ers when compared to patients who have quit smoking
ticularly osteoporosis, has been demonstrated by severabr never smokeé*4*The observations of these studies
studies. However a direct relationship between smoking,imply that smoking cessation may slow or halt the pro
osteoporosis, and periodontal disease remains unclear gression of periodontal disease. Periodontists in the Unit
Thus tobacco products may induce or exacerbate vared States and other countries are more likely to give this
ious forms of periodontal disease by direct local damagetype of advice regarding smoking cessation to patients
to periodontal tissues and/or by altering the hostwhen compared to general dentftSmokers who are
responseThe changes in the host response may impairmedically healthy may be more likely to visit their dentist
neutralization of infection and/or give rise to enhanced as opposed to their physiciathen considering the det
destruction of healthy periodontal tissues. In addition, rimental efects of tobacco use in a variety of medical
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ber of d_|fferent health aspecti. Another concern is that in 4. Osterberg TMellstém D. Tobacco smokingh major risk factor for
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