
Pathogenesis of periodontitis Max A. Listgarten
Department of Periodontics, School of Dentai
iVledicine, University of Pennsylvania, USA

Listgarten M A: Patfwgenesis of periodontitis. J Clin Periodontol 1986; 13: 418-425

Abstract. Periodontitis is an inflammatory disease of the periodontium which is
characterized by a progressive destruction of the tissues supporting the tooth. Its
primary etiology is an ill-defined series of microbial infections which may be
composed of only some of the more than 300 species of bacteria currently
recognized in the oral cavity. The disease is currently considered to progress as
periodic, relatively short episodes of rapid tissue destruction followed by sotne
repair, and prolonged intervening periods of disease remission. Despite the appar-
ent randot-n distribution of episodes of disease activity, the resulting tissue break-
down exhibits a symmetrical pattern of alveolar bone loss and pocket formation
which is common lo several forms of periodontitis, although the distribution
of the mosl affected teeth and surfaces may vary among diseases (e. g., juvenile
periodontitis versus adult periodontitis or rapidly progressive periodontids).
Several reports have indicated that bacterial cells can be found in the pocket wall
of periodontitis lesions. The translocation of bacteria into the tissues from the
pocket environment is quite common, as evidenced by the common occurrence
of bactcrcmias in patients with periodontitis following relatively minor events such
as chewing and oral hygiene procedures. However, it is important to distinguish
between the passive introduction of bacteria into periodontai tissues and frank
invasion as might occur in an acute infection, since the pathological implications
may be quite different.
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of the periodontai tissues which is
characterized by loss of support of the
affected teeth, specifically periodontai
ligament fibers and the bone into which
they are inserted. Periodontitis may be-
gin as a gingivitis which spreads to the
underlying tissues. However, gingivitis
lesions do not necessarily progress to
periodontitis.

Clinically, periodontitis lesions may
be associated with varying degrees of
gingival redness and swelling. In cases
of long-standing disease, the gingiva
may appear clinically normal with mini-
mal swelling and redness. The gingival
surface may have a firm consistency and
be stippled. However, periodontai tissue
damage may affect the deeper tissues,
leading to progressive loss of the al-
veolar bone and periodontai ligament.
Ultimately, the destruction of these sup-
porting tissues results in the loss of
teeth, and accounts for the major cause
of tooth loss in adults (Belting et al.
1953, Marshall-Day et al. 1955, Page &
Schroeder 1982).

Periodontitis is most readily detected
by periodontai probing and radio-
graphically. Visual inspection for gin-
gival changes, while suggestive, may be

misleading since periodontitis is not al-
ways accompanied by readily detectable
gingival changes, while gingivitis is fre-
quently noted in the absence of peri-
odontitis (Marshall-Day et al. 1955,
Page & Schroeder 1982, Greene 1960)

Currently, the primary cause of peri-
odontitis is considered to be bacterial
infecfions of long standing, the compo-
sition of which may vary from indi-
vidual to individual and to a lesser ex-

of the same subject. Although over 300
species of bacteria are currently recogni-
zed in the oral cavity, only 5% of these
are considered to be strongly associated
with periodontitis, with 1% present in
over 90% of all cases of periodontitis
(Slots, personal communication). Un-
fortunately, the complexity of the tlora,
the intermittent nature of episodes of
disease acfivity, and the relafive large
variances in the data obtained within
and between subjects have combined to
hamper the identification of the causa-
tive agents of the disease in humans.
Problems in experimental design and
data management have also contributed
to delays in the identificafion of the mi-
crobial etiologic agents of periodondtis.

For the purpose of this conference

the pathogenesis of periodontitis will be
reviewed to emphasize those aspects of
periodontitis that may be relevant to the
design of clinical trials and the devising
of strategies to collect and analyze ap-
propriate data. It is valuable in this con-
text to review the changes that have
taken place in the last decade in the
classification of periodontitis and our
understanding of the disease.

Classification

Classically, periodontitis has been sub-
divided into a number of categories
based on what was perceived to be the
main etiology of the disease in each
case. The main etiologic factors are fre-
quently divided into ill-defined systemie
factors and more readily detectable /o-
eal factors. The latter include mineral-
ized and non-mineralized microbial de-
posits (i. e., calculus and dental plaque)
on the root surfaces, occlusal trauma
and "degenerative changes" in the tis-

The following is a representative li-
sting of the main categories of periodon-
titis, based on a 1972 edition of a stan-
dard textbook (Glickman 1972), with a
capsule description of each:



Simple periodontitis. Chronic inflam-
mation of the gingiva caused by "local
irritation" (i. e., plaque and calculus)
and associated with horizontal bone
loss.

Compound periodontitis. Periodontitis
with angular bone destruction due to

Periodontosis. A non-inflammatory
degeneration of the supporting peri-
odontal tissues which may be aggra-

tory changes.
Occlusal periodontitis (trauma from

occlusion). Degenerative and necrotic
changes in the supporting periodontal
tissues with widening of the periodontal
ligament space and angular bone re-
sorption.

Periodontal atrophy (including pre-
senile and disuse atrophy). Reduction
in the height of the periodontium with
thinning of the periodontal ligament
and reduction in its cellularity. Causes
of the changes not known, possibly
associated with diminished occlusal
forces.

In the intervening years, substantial
changes have taken place in our under-
standing of the pathogenesis of the dis-
ease. Microbial infections have emerged
as the primary and most likely cause
of periodontitis (Socransky 1977, Slots
1977a, 1979, 1982), with other factors
such as occlusal trauma, hormonal
alterations, and leukocyte dysfunctions
acting to modify the response of the

• tissues to infection. An excellent sum-
mary ofthe historical changes that have
taken place in the dassification of peri-
odontal diseases has been presented by
Carranza (1984).

As our understanding of the disease
continues to improve, the emphasis on
degenerative or atrophic changes is like-
ly to diminish. This will be due to the
identification of specific etiologic mech-
anisms for diseases previously attri-
buted to degeneration for lack of a bet-
ter explanation. A good case in point is
that of periodontosis, now more com-
monly referred to as juvenile periodonti-
tis, which for many years was con-
sidered to be of a non-inflammatory and
degenerative nature (Glickman 1972).
The information available at this time
indicates that infiammation is present,
although not clinically prominent, and
that Actinobacillus actinomycetemcomi-
tans is the most likely etiologic agent
(Slots 1976, Newman & Socransky
1977, Tanner et al. 1979, Slots et al.

1980, Listgarten et al. 1981, Ebersole et
al. 1982a). However, it is still too early
at this time to reclassify periodontitis as
a series of specific infections.

Current classifications of periodonti-
tis tend to lump most forms of peri-
odontitis in adults into a single category,
adult periodontitis. Additional catego-
ries have been suggested which repre-
sent for the most part assorted forms of
the disease occurring in younger pa-
tients (Page & Schroeder 1982, Schroe-
der 1983). Among these are included
relatively rare forms of periodontitis

such as juvenile periodontitis, wnicti has
relatively well defined features (Baer
1971, Hermand & Frandsen 1979, Sax-
en 1980, Listgarten et al. 1981, Ebersole
et al. 1982b, Schroeder 1983, Burmeister
et al. 1984), and others with less well-
defined characteristics including pre-
pubertalperiodontitis (Page & Schroeder
1982, Schroeder 1983, Page et al. 1983b,
Rateitschak et al. 1984) and rapidly pro-
gressing periodontitis (Page & Schroeder
1982, Schroeder 1983, Page et al. 1983a,
Rateitschak et al. 1984). The latter two
categories seem to include a rather hap-
hazard collection of medical conditions
that have in common their association
with a rapidly progressing periodontitis.
Many of these rapidly progressing
forms of periodontitis in young indi-
viduals are associated with defects in
leukocyte function (Page & Schroeder
1982, Genco & Slots 1984).

Clinical aspects of periodontitis

Regardless of their classification, most
forms of periodontitis are characterized
by the presence of gingival inflam-
mation, pocket formation and loss of
alveolar bone and periodontal ligament.
There are some situations, however,
where this description of periodontitis
may be too simplistic if not misleading.
For example, following successful treat-
ment of periodontitis and correction of
the accompanying anatomic defects it is
common for a normal periodontium to
become reestablished apically to its
original location on the tooth. Any re-
currence of gingivitis, even in the ab-
sence of further bone involvement,
might be defined as a recurrence of peri-
odontitis, since the gingivitis is occur-
ring in the presence of diminished tooth
support. Therefore, it may be necessary
to differentiate between periodontitis
and gingivitis with pre-existing bone loss,
since the clinical implications as well as
the microbial etiology may differ signifi-
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cantly. For the purpose of this confer-
ence, the emphasis will be on the more
prevalent form of periodontitis, the

Adult periodontitis (AP)

Prevalence and distribution. Adult peri-
odontitis (AP) is considered to have its
onset during adolescence and progress
throughout life. It is the most common
form of periodontitis and has been ex-
tensively investigated (Belting et al.
1953, Marshall-Day et al. 1955, Bos-
sert & Marks 1956, Russell 1957, 1967,
Schei et al. 1959, Waerhaug 1966, WHO
1978). Epidemiologic studies by Mar-
shall-Day et al. (1955) have indicated a
rapid rise in the prevalence of AP be-
tween the teenage years and the mid-
thirties with a concomitant rise in the
prevalence of the disease from under
10% in teenagers to around 90% ofthe
adults in their mid-thirties. After age 40
years, close to 100% ofthe population
was estimated to exhibit signs of AP.
Somewhat lower prevalence values have
been reported by others in this country
(Bossert & Marks 1956, Russell 1957,
1967) and elsewhere (Russell 1967, Sch-
ei et al. 1959, Waerhaug 1966, WHO
1978). Some of the discrepancies in the
prevalence of AP are due in part to a
lack of uniformity in the definition of
what constitutes AR If AP is identified
simply by the presence of probing depth
recordings of 3 mm or greater, as has
been the case in some studies (Page &
Schroeder 1982), the prevalence will
surely be greater than if more stringent
criteria are selected. Unfortunately, no
widely accepted criteria have been de-
veloped for such prevalence studies. It
is clear, however, that the number of
patients affected increases with age and
that the severity ofthe disease is related
to the presence of microbial deposits on
the teeth (Russell 1967, Schei et al. 1959,
Waerhaug 1966, WHO 1978).

Data from sizeable populations also
reveal that there is a slow, progressive
increase in the degree (severity) of peri-
odontal attachment loss with increasing
age. This loss of attachment is not
evenly distributed within the popu-
lation, or the dentition. It is clear that
some subjects, some teeth and some sur-

given point in time than others. In ad-
dition, the pattern of tissue loss tends
to be bilaterally symmetrical (Miller &
Seidler 1942, Loe et al. 1978a. 1978b,
Hirschfeld & Wasserman 1978).
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While the epidemiologic data sug-
gests a continuous albeit slow pro-
gression of the disease involving most
teeth, the data from individual subjects
indicates that the disease progresses in
an episodic fashion and that relatively
few teeth and surfaces are actively
breaking down at any given time. Fur-
thermore, periods of active disease
(i. e., when tissue destruction is actually
taking place) may be relatively brief,
while the rate of destruction of the af-
fected surfaces during these episodes
may be relatively rapid. The pattern of
tissue destruction appears to result from
repeated episodes of active disease
separated by intervals of disease re-
mission and repair, rather than continu-
ous breakdown (Socransky et al. 1984,
Listgarten in press).

To understand the underlying cause
of this pattern of tissue breakdown, it
may be helpful to think of AP as the
outcome of an imperfectly balanced
host/parasite interaction. As pointed
out by Lehner (1982), the development
of the oral microbiota and the host (im-
mune) response to it are intimately re- '
lated. They develop over a number of
years beginning at birth. The immune
response, in its multiple manifestations,
is primarily protective despite its ability
to mediate tissue itijury.

In conjunction with other host de-
fense mechanisms, such as epithelial
barriers, various defense cells (polymor-
phonuclear leukocytes, macrophages)
and the intrinsic ability of host tissues
to undergo remodelling and repair, the
immune response is able to contain at-
tempts by microbial agents to invade
the host tissues, and in some instances
to neutralize bacterial toxins.

A number of events, however, may
upset this delicately balanced stand-off
between the host and its resident micro-
biota. For example, if regular oral hy-
giene procedures are suspended, the in-
crease in mass of selected microorga-
nisms may temporarily upset the host/
parasite balance and lead to a transient
loss of tissue. Resumption of oral hy-
giene and/or adaptation of the host to
the increased bacterial load will result
in the restoration of the original status
quo, but frequently with some degree of
residual tissue damage dependent on the
amount of repair that occurred. Similar
episodes of disease activity conceivably
may develop as a result of weakened
host defenses rather than bacterial alter-
ations (Listgarten in press).

The symmetry which exists in the

atomy of the natural dentition i
option pattern may have an inf
. the colonization of the dentit on by

with the sulcular epithelium lining the
shallow gingival sulcus and the oral epi-
thelium of the gingiva which lines the

be surprising to fmd some symmetry
in the normal colonization pattern of
contralateral tooth surfaces or the mi-
crobial composition of contralateral
periodontal lesions. The combination of
anatomic and microbiologic factors
more or less symmetrically distributed
in the dentition might account for the
symmetry of periodontal lesions in af-
fected populations (Hormand & Frand-
sen 1979, Burmeister et al. 1984, Mil-
ler & Seidler 1942, Loe et al. 1978a,
1978b, Hirschfeld & Wasserman 1978).

It should be noted that the symmetri-
cal distribution of periodontal lesions
may not be readily detectable in single
subjects who, in fact, may give the er-
roneous impression that all tooth sur-
faces are equally likely to develop peri-
odontitis lesions. The apparent random-
ness of periodontal lesions in individual
patients is misleading since population
studies have firmly established that peri-
odontitis preferentially affects some
teeth and some surfaces. Population
studies have also clearly shown that not
all subjects are at equal risk to develop
periodontitis, and that some subjects are
more refractory to treatment of the dis-
ease than others. The cause for these
differences in the susceptibility to dis-
ease among subjects, teeth or individual
surfaces remains conjectural. Neverthe-
less, in designing studies of periodontitis
and analyzing tooth surface data, the
above characteristics of the distribution
of periodontitis lesions must be taken

Pathogenesis o< the inflammatory lesion

In health, the tooth is anchored in the
jaw bone by the periodontal ligament, a
highly vascularized and well innervated
ligament of dense collagenous fibers
which attaches the cementum lining the
root surface to the alveolar bone lining
the socket. Most of the root, with the
exception of a 1-2 mm zone just apical
and more or less parallel to the cemen-
toenamel junction, lies within the bone.
The crestal bone and cervical region of
the tooth are covered by the gingival
tissue which is attached by dense col-
lagenous fibers to the bone as well as
the root surface protruding from the
socket. The gingiva is also attached to
the cervical enamel by a band of junc-
tional epithelium which is continuous

The tooth surface adjacent to the gin-
gival sulcus is generally colonized by a
thin layer of predominantly gram-posi-
tive, facultative micro-organisms that
appear to be compatible with periodon-
tal health (Listgarten 1976, Slots 1977b,
Listgarten & Hellden 1978). The pre-
viously held concept that only a bac-
teria-free tooth surface is compatible
with periodontal health is giving way
to the more realistic view that tooth
surfaces normally harbor a resident mi-
crobial population and that some mic-
robiotas are not only compatible with
periodontal health, but in fact help to
maintain the healthy status of the tissues
by occupying an ecological niche which
is no longer available to less desirable
micro-organisms. The normal resident
microbiota consists primarily of Strep-
tococcus and Actinomyces species, as
well as other microbial species that
readily colonize bacteria-free surfaces.
When tooth surfaces are cleaned on a
regular basis, these micro-organisms be-
come readily reestablished on the fresh-
ly cleaned tooth surface, a property
which may explain their prevalence in
well-maintained dentitions.

An intact epithelial barrier and a high
rate of epithelial turnover and surface
of desquamation prevent the bacteria
from gaining direct access to the tissues.
While some bacterial and other exogen-
eous products may diffuse through the
relatively permeable junctional epi-
thelium to reach the underlying gingival
connective tissue, normal host defense
mechanisms limit the penetration of
these products and their potentially
damaging effects on the tissues (Listgar-
ten 1972).

The narrow band of lymphocytes
which frequently parallels the junctional
epithelium, even in clinically healthy
dentitions, is a morphological reflection
of this host/parasite interaction. Gin-
gival connective tissues totally free of
inflammatory cells are extremely rare,
even in germfree animals (Listgarten &
Heneghan 1971, 1973). In addition,
polymorphonuclear leukocytes in low
numbers are generally observed within
the junctional epithelium where they are
presumably attracted through the che-
motactic effect of bacterial products
and activated components of the com-
plement cascade.

Although Page & Schroeder (1976)



have characterized the lymphocyte-rich
inflammatory infiltrate as an "early le-
sion", it may reflect the predominant
status of clinically healthy gingiva and
represent a relatively stable feature of
the gingival tissue, analogous to the
lymphoid cells lining the remainder of
the healthy gastrointestinal tract. De-
pending on the degree of lymphocytic
infiltration of the subepithelial connec-
tive tissue and of PMNs in the junc-
tional epithelium, periodontal probing
may result in limited penetration of the
probe into the infiltrated junctional epi-
thelium (Listgarien 1980, Robinson &
Vitek 1979). Despite transient fluctu-
ations which may take place in the com-
position of the resident microbiota or
the host response to its presence, the
status of the tissues may remain stable
over long periods of time without fur-
ther replacement of the collagenous tis-
sue framework by inflammatory cells.

If environmental factors, for example
plaque control measures, are altered so
that changes are allowed to occur in the
quantity and composition of the resi-
dent microbiota (Slots et al. 1978, Loes-
che 1978, Syed & Loesche 1978), the
resulting conditions may shift the nor-
mal host/parasite balance in favor of
the microbiota. In addition to net in-
creases in various bacterial products,
new species may be introduced with
which the host is not prepared to cope.
The outcome may lead to an intensified
inflammatory reaction with an in-
creased influx of PMNs into the junc-
tional epithelium and lymphocytes into
the subjacent connective tissue, the ap-
pearance of plasma cells which may be-
come the dominant cell of the inflam-
matory infiltrate, and concomitant de-
struction of the gingival collagenous
fibers (Page & Schroeder 1982, 1976).
Clinically, these tissue changes could
produce gingival redness and swelling,
and bleeding during periodontal prob-
ing. The latter may be due in part to
further penetration of the tissues by the
probe '̂P Quriniz probiiis 3.s u result of
more extensive tissue inflammation
(Abrams et al. 1984) and consequent
rupture of the dilated, convoluted capil-
lary bed adjacent to the junctional epi-
thelium.

It may be possible for the host to
adapt to the changed conditions so that
a new equilibrium is reestablished be-
tween the increased mass of bacteria,
newly acquired microbial species and
the host defenses. Conceivably, this
equilibrium may be reached in the pres-
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2 of an increased volume of infil- by prolonged periods of remissioi and

of plasma cells, further loss of collagen
on the tooth side of the gingiva, and a
dilated and convoluted vascular plexus
subjacent to the junctional epithelium.
The tissue changes may be accompanied
by a net increase in the rate of outflow
of cells and fluid from the sulcus. Thus
the new host/parasite equilibrium may
become established under conditions
which are no longer compatible with a
healthy periodontium, but instead tend
to maintain a state of chronic gingivitis.

Transient fluctuations in the host/
parasite equilibrium may result in cycles
of either diminished or increased inten-
sity of the inflammatory response. In
one case the tissues may undergo spon-
taneous repair and in the other further
breakdown. Thus, cyclical changes can
be expected and, indeed, have been re-
ported in the degree of gingival inflam-
mation (Suomi et al. 1971, Hoover &
Lefl̂ owitz 1965). Given enough time the
periodic exacerbations of the inflamma-
tory process may lead to further tissue
damage including loss of dentogingival
fibers and crestal bone. As soon as the
destructive process affects the collagen
fibers inserted into root cementum, the
gingivitis, according to current termi-
nology, becomes a periodontitis.

Periodontitis

If microbial or other environmental
changes develop, for example the ap-
pearance of new microbial species (Slots
1977a, 1979, Tanner et al. 1979), oc-
clusal trauma (Lindhe & Nyman 1977,
Zander & Poison 1977), development of
subgingival calculus, and the host be-

ease process (Socransky et al. 1984).
Health and different stages of the dis-
ease are able to coexist in individual
patients and on individual teeth. Yet,
it is clear that some subjects are more
susceptible to periodontitis than others,
as evidenced by younger individuals
who exhibit localized or generalized de-
struction of the periodontal tissues far
in excess of that observed in other sub-
jects of the same age and sex (Page &
Schroeder 1977). Likewise, some pa-
tients, following treatment, are far more
susceptible than others to recurrences of
periodontitis, with relatively few indi-
viduals accounting for the bulk of
the surfaces with disease recurrence
(Hirschfeld & Wasserman 1978, Lind-
he & Nyman 1984, Listgarten & Levin
1981, Listgarten et al. 1984).

The histopathologic features of in-
flammatory periodontal disease have
been studied by Page and Schroeder
(1976, 1982) among others, and will not
be reviewed in detail in this presen-
tation. These authors suggested four
distinct stages in the inflammatory pro-
cess. These include the initial lesion, an
inflammatory lesion characterized by
vascular dilation and increased per-
meability to fluid and cells from the
blood. The early lesion is identified by
a lymphocyte-rich infiltrate which de-
velops adjacent to the junctional epi-
thelium, at the expense of the local col-
lagenous fiber network which is de-
stroyed. It may exhibit features of the
initial lesion as well. The established le-
sion is a further extension of the early
lesion with plasma cells becoming the
dominant cell of the inflammatory infil-

effectively, the periodic imbalances in
the otherwise predominantly stable
host/parasite equilibrium may increase
in frequency and possibly in duration.
Furthermore, as periodontal support is
lost through these periodic flare-ups.

development of deep pockets, exposure
of furcations or the appearance of sec-
ondary occlusal trauma may accelerate
the frequency, intensity and/or duration
of episode of tissue breakdown. A vi-
cious circle is created which, unless in-
terrupted, may lead to eventual tooth
loss.

The transition from health to clini-
cally detectable gingivitis and from the
latter to periodontitis is subtle and not
precisely identifiable. It is characterized

epithelial proliferation into the infil-
trated connective tissue are also features
of this stage. The advanced lesion is typi-
cal of periodontitis and includes all the
features of the established lesion, but
in addition features evidence of bone
destruction, pocket formation and fur-
ther apical migration of the junctional
epithelium. While the terminology used
by Page and Schroeder suggests a series
of progressive stages which develop in
a well-defined chronological sequence,
these stages may become arrested and
remain stable over prolonged periods of
time. In addition, spontaneous or treat-
ment-induced reversals may result, for
example, in an "early" lesion replacing
an "established" lesion (Listgarten et al.
1978).
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the Like the microbiological profile of of disease activity that have left some
itory adult periodontitis, the immunological residual anomalies in the anatomic, mi-
Page profile of these patients lacks any con- crobiologic and other characteristics of

Ideally, clinical health in
omplete absence of an infli
nfiltrate. Practically, howe , „ .
nd Schroeder's initial and even early sistency that would help
ciww may be identifiable in tissues from or more micro-organisms as potential

that appear clinically healthy. In- causative agents (Ranney et al. 1981,
•• ~ • •""• ^' ' • il. 1982,

ll. 1982).
eability to cell

and fluid and a lymphocytic infiltrate
adjacent to junctional epithelium may
be the most common if not the normal
state and one which may remain stable
over extended periods of time. Tissues
with gingivitis are more likely to exhibit
early and established lesions, while sites
with periodontitis include predomi-
nantly established and advanced lesions,
both of which are characterized by plas-
ma cell-dominated inflammatory cell in-
filtrates.

Differences
features of difft
process are ace

Tew et al. 1981, Ebe
Doty et al. 1982, Taubman
Some correlations have been reported
between adult periodontitis and ele-
vated antibody titers to B. gingivalis.
However, they are not sufficiently re-
producible and predictable to implicate
B. gingivalis as the major cause of adult
periodontitis (Genco & Slots 1984). The

the affected dentition. However, they
may not be an accurate reflection of the
status in effect during the periods of
disease activity or actual tissue destruc-

In recent years, bacterial cells within
periodontai tissues have been reported
by numerous investigators (Listgarten
1965, Heylings 1967, Frank & Voegel
1978, Frank 1980, Saglie et al. 1982a,
1982b, Gillett & Johnson 1982, Cour-
tois et al. 1983, Allenspaeh-Petrzilka i

lack of specific antibody titer increases Guggenheim 1982, 1983, Carranza et al.
in AP may be due in part to polyelonal 1983, Christersson et al. 1983, Sallay et

general-

the histopathologic
It stages in the disease
ipanied by differences
in of the neighboring

microbial population. For example, the
microbiota at healthy sites includes pre-
dominantly non-motile, gram-positive
faeultative cocci and rods with Strepto-
coccus and Actinomyces species pre-
dotninating (Listgarten 1976, Slots
1977b, Listgarten & Hellden 1978). Gin-
givitis (Slots et al 1978, Syed & Loesche
1978) and periodontitis (Slots 1977a,
1979, 1982, Tanner et al. 1979) are as-
sociated with more complex microbiot-
as which tend to comprise increasing
proportions of more motile, gram-nega-
tive and anaerobic species. This shift in
the microbial cotnposition is a general
trend which may not apply to all indivi-
duals who develop periodontitis. While
certain micro-organisms appear to be
more strongly associated with AP le-
sions than others, for example Bacter-
oides intermedius, Bacteroides gingivalis,
Wolinella recta, Aclinobacillus acti-
nomycetemcomitans and spirochetes, to
name a few, the reports in the current
literature reveal insufficient consistency
in the cornposition of the microbiota at
diseased sites to implicate any of these,
singly or in groups, as likely etiologic
agents of adult periodontitis (Slots &
Genco 1984, Slots 1984). Few studies
have examined both the histopatholo-
gical characteristics of a diseased site
and the adjacent microbiota. In one re-
port, an association was demonstrated
in humans between spirochetes and the
presence of a plasma cell-dominated in-
fiammatory infiltrate in the adjacent tis-
sue (Listgarten et al. 1978). However,
there is a lack of similar infonnation for

activation which may produ'
ized rather than specific increases in
antibody titers (Smith et al. 1980, Bick
et al. 1981).

Disease activity and bacterial
invasion

The major stumbling block to a better
understanding of the microbial etiology
of adult periodontitis and the develop-
ment of clinically useful diagnostic tests
remains the lack of an absolute criterion
of disease activity, i. e., a means of iden-
tifying precisely all instances of disease

as well as their termination. In the pres-
ent eontext, disease activity is used to
indicate periods of actual tissue destruc-
tion caused by a temporary imbalance
in the host/parasite equilibrium. If one
accepts that most of the time tissue de-

or laboratory findings collected on a
random basis are likely to be representa-
tive of periods of disease remission
rather than disease activity. They may
reflect the results of previous episodes

l. 1982, 1984, Manor et al. 1984, Sana-
vi et al. 1985). In most cases these
findings have been interpreted as evi-
dence of bacterial invasion of the tis-
sues. It has been suggested that such
episodes of bacterial invasion may be
the underlying cause of the elusive epi-
sodes of disease activity which, through
cumulative damage, lead to the pro-
gressive destruction of periodontai sup-

With the exception of acute necroti-
zing ulcerative gingivitis (Listgarten
1965, Heylings 1967, Courtois et al.
1983), where practically pure cultures of
spirochetes occur within the tissues, and
two reports, one dealing with a case of
adult periodontitis (Allenspach-Petrzil-
ka & Guggenheim 1983), and one with
a case of juvenile periodontitis (Saglie
et al. 1982b), the reports in the literature
dealing with disease in humans indicate
a rather haphazard distribution of vari-
ous bacterial morphotypes within the
tissues. This random pattern of micro-
organisms within tissues suggests that
the micro-organisms have been pas-
sively introduced, either as a result of
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normal daily functions such as chewing
or oral hygiene procedures, or during
manipulation of the tissues during the
biopsy procedure or microscopic pro-
cessing. It is well-known that bacteria
are frequently introduced into the gin-
gival tissues in the course of daily func-
tions or as a result of dental procedures
(Sconyers et al. 1973, Silver et al. 1977,
Carroll & Sebor 1980, Guntheroth
1984). These events may result in tran-
sient bacteremias which have been im-
plicated as a chief cause of infective en-
docarditis. However, there is no evi-
dence to indicate that translocation of
bacteria from the gingival sulcus or
pocket is in any way associated with
subsequent tissue invasion. It is likely
that normal host defense mechanisms
rapidly clear the bacterial intruders
without any further damage to the tis-
sues (Silver et al. 1975). The random
distribution of bacteria in many of the
reports of so-called bacterial invasion
(Frank & Voegel 1978, Frank 1980, Sa-
glie etal. 1982a, Gillett & Johnson 1982,
Carranza et al. 1983, Manor et al. 1984)
suggests a passive introduction of bac-
teria into the tissues rather than a bona
fide invasion.

Since, by definition, bacterial in-
vasion is dependent on bacterial pro-
liferation as well as bacterial dissemi-
nation, one might expect to observe lo-
calized microcolonies in the case of
relatively immobile species, or, if they
are motile, widespread dissemination of
morphologically homogeneous micro-
organisms representing one or possibly
several invading bacterial species. In-
deed, experimentally created infections
support this assumption, with invading
bacteria appearing as morphologically
homogeneous populations rather than a
haphazard mixture of different cell
types (Sallay et al. 1982, 1984, AUen-
spach-Petrzilka & Guggenheim 1982,
Sanavi et al. 1985). The concept of
repeated episodes of tissue invasion by
bacterial pathogens to explain the epi-
sodic nature of periodontitis is an at-
tractive one. Unfortunately, with the
possible exceptions of ANUG and juv-
enile periodontitis, there is no reliable
evidence that this is, indeed, the case

In summary, periodontitis is an in-
flammation of the periodontai tissues
which includes destruction of the peri-
odontai ligament and associated al-
veolar bone. Its primary etiology is due
most likely to an imbalance in the host/
parasite equilibrium which is normally
compatible with an intact periodon-
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Zusammenfassung

Die Pathogene.se der Parodontitis
Die Parodontitis ist eine entzlindliche Krank-
heit des Parodonts, die durch eine fortsehrei-
tende Destruktion des Zahn-Stlitzgewebes
gekennzeichnet ist. Bei ihrer primiiren Atio-
logie spielen mangelhaft definierte Serien mi-
krobieller Infektionen eine RoUe, Infektio-
nen, die sich aus einigen der mehr als 300
Spezies bestehenden Mundftora zusammen-
setzen. Im allgemeinen wird angenommen,
dass die Krankheit in Perioden fortschreitet.
Relativ kurze Perioden schneller geweblieher
Destruktion wechseln mit darauf Tolgenden
reparativen Phasen und verlangerten Inter-
ventionsperioden von Krankheitsremissio-
nen. Trotz der offenbar zufalligen Verteilung
der krankheitsaktiven Episoden, zeigt die
durch sie entstehende knocherne Lysis ein
symnietrisches Erscheinungsbild. Die Ta-
schenformation ist bei mehreren Parodon-
titisformen die gleiche, obwohl die Vertei-
lung der am schwersten betroffenen Zahne
und Zahnobcrfliichen bei den verschiedenen
Krankheiten verschieden ist (z. B. juvenile
Parodontitis im Vergleich zu der Parodontitis
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des Erwachsenen oder der sehnell forlsehrei-
tenden Parodontitis).

Mehrere Rapporte haben gezeigt, dass
bakterielle Zellen in den Tasehenwanden pa-
rodontischer Lasionen gefunden werden kon-

Taschenmilieu in das Gewebe kommt oft vor,
wie durch das haufige Vorkommen von Bak-
teriohamien bei Patienten mit Parodontitis
anlasslich rel. unbedeutender Vorkommnisse,
wie beim Kauen und bei oralen Hygienean-
strengungen, gezeigt werden kann. Es ist je-
doch wiehtig, zwisehen dem passiven Ein-
sickern von Bakterien in die parodontalen
Gewebe und der massiven Invasion einer
akuten Infektion zu unterseheiden, da die pa-
thologisehen Folgen recht untersehiedheh
sein konnen.

Resume
Pathogenese de la parodontite
La parodontite est une maladie inflammatoi
re du parodonte qui est caracterisee par uni
destruction progressive des tissus de soutiei
de la dent. Son ctiologie primaire est un
serie mal dcfmie d'infections microbienne
qui peuvent n'inclure que eertaines des plu
de 300 espcees baeteriennes eouramment ob
servees dans la eavito buccale. La maladi,
progresserait periodiquement par episode
relativement courts de destruction tissulain
rapide suivis par quelque reparation, et de
periodes intermittantes prolongees de remis
sion de la maladie. Malgrc la distributioi
apparemment randomisee des episodes d'ae
tivite de la maladie, la destruction tissulain
qui en resulte montre un modele symetriqui
de perte osseuse aveolaire et de formation d(
poehe qui est commun a differentes forme:
de parodontite, bien que la repartiti
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r of Oral Biology 20,
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par rapport a la parodontite de l'adulte ou
la parodontite progressant rapidement).

Differentes etudes ont mis en evidenee des
bacteries dans la paroi de la poehe de lesions
avec parodontite. Le passage de bacteries
dans les tissus depuis la poche environnante
est frequent comme le demontre l'apparition
courante de baetericmie chez les patients avec
parodontite apres des even

mesures d'hygiene buecale. Cependant il e
important de distinguer la penetration pass
ve des baeteries dans le tissu parodontal
rinvasion franche qui peut apparaitre dan
une infection aigue puisque les implicatio
pathologiques peuvent etre tres differentes.
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