ARTICLE 3

TRENDS N SURGICAL AND NONSURGICAL PERIODONTAL TREATMENT

CONNIE H. DRISKO, D.D.S.

Background. New research is demonstrat-
ing that a person’s total health is indeed related to
his or her oral health. Elimination of all oral infec-
tions, including gingivitis and periodontis, is impor-
tant to overall health.

Clinical Implications. This article
reviews recent evidence on the systemic and oral con-

eecause recent evidence indicates that scien-

. tists are essentially redefining the link between

. oral health and systemic disease,' there is an

. urgent need to educate the public as to the impor-
. tance of periodontal health. Epidemiologic and

- longitudinal studies have demonstrated an associ-
. ation between periodontal disease severity and

. risk for systemic conditions such as atherosclero-

- sis, myocardial infarction and stroke.?® In addi-

. tion, preliminary data from multiple trials have

. indicated there is an association between peri-

. odontal disease severity and the risk for preterm

¢ low birth weight, or PTLBW.** Offenbacher and

. colleagues have reported that women with severe
: periodontitis are 7.5 times more likely to have a

" PTLBW baby.5

i All of these findings indicate that periodontal

* disease must be viewed from a whole new per-

© spective, particularly since some form of peri-

i odontal disease is present in a large percentage of
. the population. A prospective approach of preven-
. tion and early intervention in treating the disease
© is more important than ever before.

PREVALENCE OF PERIODONTAL
: DISEASE

- What is the prevalence of periodontitis? A recent
: evaluation of the National Health and Nutrition

i Examination Survey III, or NHANES III, looked
. at the prevalence and extent of periodontitis, gin-
: gival recession, gingival bleeding and calculus in
. the U.S. adult population.®” In these extensive

. analyses, the authors describe a subsample of

: 9,689 dentate persons 30 to 90 years of age who

- received a periodontal examination, representa-

nection and discusses these findings as they relate to
patient care. The article examines trends in nonsur-
gical and surgical therapy that will successfully
arrest periodontal infections. Opportunities for early
diagnosis and prevention will play an increasing role
in dental practice in the future as patients under-
stand the importance of oral health to overall health.

tive of approximately 105.8 million civilian, non-
institutionalized Americans in 1988-1994. In the
NHANES III survey, periodontal attachment loss,
probing depths and furcation invasions were
assessed in two randomly selected quadrants in
each person. Only two surfaces per tooth were
assessed, the mesiobuccal and midbucecal sur-
faces. Subjects were classified as having mild,
moderate or advanced forms of periodontal dis-
ease.

The results showed that the prevalence of
attachment loss = 3 millimeters for dentate
adults was 53.1 percent among those 30 to 90
years of age. On average, 19.6 percent of teeth
per person were affected by attachment loss. The
prevalence of probing depth = 3 mm was 63.9 per-
cent. Approximately 50 percent had gingival
bleeding, 92 percent had calculus and 55 percent
exhibited subgingival deposits. Overall, the
authors estimate that at least 35 percent of den-
tate U.S. adults aged 30 to 90 years of age have
periodontitis.

The data suggest that periodontitis is preva-
lent in the U.S. population of adults; African-
American and Mexican-American males have
poorer periodontal health than the rest of the
U.S. adult population. They point out that pri-
mary and secondary preventive measures should
be specifically targeted toward these groups.

RISK FACTORS AND INDICATORS FOR
PERIODONTAL DISEASE

According to Grossi and colleagues,®® risk indica-
tors for attachment loss associated with periodon-
tal disease include age (which is one of the most
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RISK FACTORS FOR
AND INDICATORS
OF PERIODONTITIS.

= Advancing age

= Compromised host
defense

== Diabetes

"= Heredity

== History of periodontitis

== Male gender

== Poor oral hygiene

"= Inadequate margins on
crowns and dental
restorations

== Presence of bacteria:
Actinobacillus
actinomycetemcomitans,
Bacteroides forsythus,
Porphyromonas
gingivalis, Treponema
denticola

== Race, ethnicity

. Stress

m Systemic diseases

== Tobacco smoking

* Adapted from Grossi and Genco® and
Page.!!

strongly associated factors),
smoking, and presence of
Porphyromonas gingivalis and
Bacteroides forsythus.
Adjusting for these known
indicators, researchers have
also shown that stress associ-
ated with financial strain
increases the severity of peri-
odontal disease in adults,
especially those who exhibit
inadequate coping behavior.*®
In addition to systemic dis-
eases and conditions such as
diabetes, stress, advancing
age, male gender, race, ethnic-
ity, compromised host defense
and heredity, other more easi-
ly controlled risk factors and
indicators for periodontitis
should be noted (Box, “Risk
Factors for and Indicators of
Periodontitis”).!! These include
history of periodontitis, poor
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oral hygiene and dental care.

RISK FACTORS FOR
CARDIOVASCULAR
DISEASE

Stress is a known factor in car-
diovascular disease. Periodon-
titis and cardiovascular disease
share risk factors including
male gender, aging, smoking
and race/ethnicity.! While
there is other evidence to sup-
port the prevalence of un-
healthy conditions among spe-
cific population groups, cardio-
vascular disease is the most
common cause of death among
men and women worldwide and
is the most prevalent medical
problem reported by periodontal
patients.!?

Making a correlation
between oral infections and car-
diovascular disease seems long
overdue since bacteremias asso-
ciated with scaling, extractions,
periodontal surgery and the
development of life-threatening
bacterial endocarditis has been
recognized and documented for
decades. Circulating bacteria of
oral origin have been traced to
episodes of bacterial endocardi-
tis that can result in extensive
damage to cardiovascular tis-
sues and even death. So why
has it taken so long for science
to connect the mouth to the rest
of the body?

The interrelationships
between infection and systemic
disease are confounded by envi-
ronmental, behavioral and
genetic influences, and have
demanded a complex and care-
ful approach over time to sort
out actual causal factors from
associated factors.

Although all the major risk
factors for coronary heart dis-
ease, such as smoking, hyper-
tension, high cholesterol and so
forth are well-known, these fac-

tors do not explain all the epi-
demiologic and clinical features
of the disease. There seem to
be other important systemic
risk factors at play as well.
DeStefano and colleagues!® ana-
lyzed data from the NHANES I
survey on the dental health of
approximately 21,000 patients
25 to 74 years of age and
matched these with the partici-
pants’ subsequent incidence of
coronary heart disease, or CHD,
during the ensuing 14 years.
After adjusting for other risk
factors of CHD, they reported
that men with periodontitis
were 25 percent more likely to
develop CHD, and the risk was
particularly high for men under
age 50, who had a relative risk
for CHD of 1.72.

Beck and colleagues?® ana-
lyzed two large data sets and
found that compared to more
established risk factors, the role
of periodontal disease appears
to be consistently associated
with the risk of coronary heart
disease and stroke.

A large body of relatively
new information from both ani-
mal and human studies points
to specific bacteria and viruses
as potential risk factors for car-
diovascular disease, specifically
coronary heart disease, myocar-
dial infarction and stroke.+*
Chlamydia pneumoniae, a
gram-negative bacteria associ-
ated with respiratory illness, is
an example of a common air-
borne bacteria currently being
linked to increased risk of car-
diovascular disease.'* Gupta'®
recently reported that in a
group of 213 male heart-attack
survivors, patients with evi-
dence of C. pneumoniae infec-
tion were up to four times more
likely than others to suffer fur-
ther heart problems over an 18-
month period. The difference
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between patients disappeared
when those patients were given
a three-day course of the antibi-
otic azithromycin.

The common herpes virus,
cytomegalovirus, or CMV, also
is being identified as an impor-
tant new risk factor for arterial
disease.!6Y

More specific to dentistry is
the newly emerging relation-
ship between certain oral
organisms and cardiovascular
disease. P. gingivalis is a gram-
negative bacterium that is con-
sidered one the primary
pathogens associated with peri-
odontitis. Offenbacher, Chung
and coworkers®*®*have shown
that in an animal model,
altered inflammatory responses
and subacute infection are asso-
ciated with accelerated rate of
atherosclerosis progression. In
this model, oral pathogens also
have the capacity to activate
the acute phase inflammatory
responses as well as enhance
atheroma lesion formation.

RISK FACTORS FOR
PRETERM LOW BIRTH
WEIGHT

As mentioned earlier, new evi-
dence is pointing to a possible
relationship between periodon-
titis and adverse birth out-
comes.*>! In clinical trials at
the Center for Oral and
Systemic Disease at the
University of North Carolina,
Chapel Hill, the presence of P
gingivalis, B. forsythus,
Actinobacillus actinomycetem-
comitans and Treponema denti-
cola were detected at higher
levels in mothers of PTLBW
babies as compared to normal
birth weight, or NBW, controls.*
They found significantly higher
levels of mediators of inflamma-
tion (prostaglandin E2, or PGE-
2) and the cytokine I1-1( in the

gingival crevicular fluid of
PTLBW vs. NBW controls, sug-
gesting that there was a dose-
response relationship for
increasing the PGE-2 in the
gingival crevicular fluid, or
GCPF, as a marker for current
periodontal disease activity and
decreasing birth weight.

Future investigations even-
tually may lead to development
of chairside diagnostic tests
that will allow the dental prac-
titioner to monitor levels of spe-
cific bacteria and inflammatory
agents in patients at risk for

Good home oral
hygiene is still the
most effective tool
for maintaining health
and for preventing
periodontal disease.

periodontitis-associated dis-
eases and conditions. Tools
such as these would be helpful
in monitoring the effect of ther-
apy and guiding the dental
team in their approach to treat-
ing periodontal infection. To
date, no such chairside tests
are available.

Based on these and many
other studies supporting the
potential periodontal disease
and systemic disease interac-
tions, periodontal research is
rapidly being expanded to
address the biological mecha-
nisms underlying these find-
ings. Influenced by this new
trend in “periodontal medicine,”
the profession is also redefining
the scope of periodontal practice
to include risk assessment and
targeted therapies for patients
with systemic conditions such
as diabetes, atherosclerosis,
myocardial infarction and
stroke. Since infection appears

to potentially increase the risk
of developing other systemic
conditions, researchers and cli-
nicians are moving quickly to
discover better ways to identify
people at risk of periodontal
disease and to expand the treat-
ment options for people with
periodontal infections.

It should be emphasized,
however, that preventive meas-
ures—including simply
instructing and reinforcing oral
hygiene regimens and a recall
schedule keyed to the needs of
the individual patient—are still
the core of successful periodon-
tal therapy. Good home oral
hygiene is still the most effec-
tive tool for maintaining health
and for preventing periodontal
disease. Thorough débridement
of the infected sites and the
introduction of appropriate
antimicrobials when indicated
remain important steps in
treating periodontal infections.
Regular professional mainte-
nance is equally important,
since people in general are not
very effective in sustaining a
plaque-free dentition for any
substantial length of time.

NONSURGICAL THERAPY:
EMERGING TRENDS

Ultrasonics and sonics and
topical antimicrobial
therapy. There are several
new trends in instrumentation
techniques that have occurred
within the last few years based
on a large body of evidence that
supports the safety and efficacy
of using sonics and ultrasonic
scalers for scaling and root
planing and the expanded
potential role of antimicrobials
in the ultrasonic lavage .22
Extensive reviews of the litera-
ture have been conducted
regarding the use of power-
driven scalers or manual

JADA, Vol. 131, June 2000 33S

Copyright ©1998-2001 American Dental Association. All rights reserved.




scalers for root débridement.
Results confirmed that calculus
and plaque removal can be per-
formed equally well with either
manual or power-driven
scalers.??2 The data showed
that root damage can occur with
either manual or powered
scalers if the instruments are
used at the incorrect angle

with excessive force, but that
with proper use little damage

is observed on the root
surfaces.??* Wound healing
studies have shown significant
attachment gains, as well as
reductions in probing depths
and bleeding on probing with
both manual and ultrasonic and
sonic scaling.

Most studies have failed to
denote any significant differ-
ences between changes in the
clinical parameters when com-
paring manual or power-driven
scalers. One notable exception
is that of furcation débride-
ment, where ultrasonic scalers
with standard or newly
designed furcation tips appear
to be superior to manual scalers
in Class II and Class III furca-
tions. Thinner tips have been
developed that increase the
access to deeper pockets com-
pared to manual scalers.
However one recent study
shows that pocket penetration
of both the standard Dentsply
P-10 tip and Slimline FSI right-
and left-type tips are equally
successful in reaching the apical
plaque border.?

Topical antimicrobials have
emerged as important adjuncts
to nonsurgical therapy and are
easily delivered in the ultrason-
ic lavage during instrumenta-
tion. Povidone iodine, or PVP-I,
and chlorhexidine, or CHX, are
both effective topical antiseptics
that could potentially be used to
enhance results in initial thera-
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py or maintenance patients.
Studies using CHX for full-
mouth decontamination for
treatment of adult periodontitis
compared with traditional scal-
ing and root planing have been
reported by Quirynen and col-
leagues,? Bollen and col-
leagues??® and Vandekerckhove
and colleagues.? They success-
fully treated adult periodontitis
patients with scaling and root
planing and partial-mouth or
full-mouth chlorhexidine disin-
fection with multiple applica-
tions of chlorhexidine in the
form of a mouthrinse, tongue
brush, pocket irrigation and

Topical antimicrobials
have emerged as
important adjuncts to
nonsurgical therapy.

tonsil spray. In the aforemen-
tioned studies,?*? the goal of
completing all scaling and root
planing within 24 hours for the
antimicrobial test group was to
rid the oral cavity of as much
bacteria as possible by treating
all infected mucosal surfaces,
including the tongue and ton-
sils, which are areas known to
harbor bacteria that can recolo-
nize the pockets. In the scaling
control group, scaling was com-
pleted by quadrant every two
weeks, which is closer to the
traditional manner of most
existing practices.

Additional gains in clinical
attachment were realized when
this full-mouth antimicrobial
protocol was combined with
complete scaling within 24
hours; thus the term “full-
mouth disinfection” was coined
to describe the projected out-
come of this new approach.
These studies reported signifi-

cant clinical and microbial ben-
efits in areas with deeper prob-
ing depths and increased
attachment loss. Although
these studies are small, they
provide direction for potential
new trends in nonsurgical
therapy.

Topical application of PVP-I
has been explored in several
small studies. Some investiga-
tors have used PVP-I in various
applications during periodontal
therapy, including use as an
irrigation solution or in mix-
tures with baking soda and
with peroxide.?°3!

Rosling and colleagues
showed remarkable results with
an aggressive periodontal
débridement (curettage) using
0.05 percent PVP-I in an ultra-
sonic device compared to modi-
fied Widman flap.?® Forabosco
and colleagues® completed a
similar study with comparable
results in a small number of
subjects using an ultrasonic
device with a 0.05 percent
iodine solution as the lavage.

Although not yet a strong
trend, recent data suggest that
antimicrobial toothpastes may
be useful in the long-term
maintenance of oral health in
periodontitis-susceptible
patients.?23% Two studies sup-
port the use of triclosan tooth-
paste compared to placebo con-
trols; after patients underwent
scaling and root planing and
were placed on the designated
toothpaste, the triclosan tooth-
paste showed significantly
more gain in attachment
over a three-year period and
recurrent disease was virtually
eliminated.??3?

Sustained-release local
drug delivery. Following
introduction of the tetracycline
fiber over 20 years ago, several
other slow-release antimicro-
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Figure 1. A. Recession defects of > 3 millimeters on
the facial surfaces of teeth 5 and 6. B. Placement of
an acellular dermal graft material (AlloDerm,
Lifecore Biomedical, Inc.). C. Complete coverage at
six months of previously exposed roots on teeth 5
and 6. (Photos courtesy of Dr. Robin Henderson,

University of Louisville, Ky.)

bials have been brought to the
market for the treatment of
adult periodontitis.?*38
Doxycycline gel and tetracycline
fibers, currently available in
the United States, both are
types of tetracycline antibiotics
used to treat periodontal infec-
tions locally. Tetracycline fibers
are nonresorbable, whereas the
doxycycline gel is resorbable
within a short period. The
chlorhexidine chip (PerioChip,
Astra Zeneca), a vehicle for bac-
tericidal antiseptic delivery, is
also resorbable over a short
period. The chips have been
tested only as an adjunct to
scaling and root planing.

A doxycycline gel (Atridox,
Block Drug Company) has been
investigated only as a stand-
alone product to be used in
maintenance patients who have
received scaling and root
planing.

In general, all of these deliv-
ery systems have reported sta-
tistically significant effects on
clinical parameters, showing
attachment gains, and reduc-
tion of bleeding on probing and
probing depths. These local
antimicrobials are primarily

;

E

used for treat-
ing recurrent
isolated pockets
of 5 mm or
more that bleed
upon probing in
patients with
moderate-to-
severe adult
periodontitis.

Studies have shown that use
of a host-modulating agent,
Periostat (a 20-mg low-dose
doxycycline), blocks the enzyme
collagenase that is active in
bone loss. When used as an
adjunct to scaling and root
planing, this systemic drug can
significantly increase attach-
ment levels and reduce bleeding
on probing and probing depths
for up to six months.?

Trends in nonsurgical thera-
py include incorporating more
anti-infective types of drugs
into treatment protocols, which
fits the concept of periodontitis
as an infection. It should be
mentioned that in advanced
and early-onset—type periodon-
titis, these topical and sus-
tained local drug delivery
approaches are usually not suf-
ficient to stop or eradicate

infection, particularly if some of
the more invasive organisms
such as P. gingivalis and

A. actinomycetemcomitans are
present. In the case of infec-
tions with these invasive organ-
isms, systemic antibiotics are
often needed in combination
with surgical débridement to
completely eliminate the
infection.??

SURGICAL
INTERVENTIONS:
EMERGING TRENDS

Periodontal plastic surgery.
Trends in surgical periodontics
are continuing to expand into
the “periodontal plastic sur-
gery” area. Many new tech-
niques have been incorporated
into daily practice that are
focused on root coverage and
preprosthetic procedures such
as ridge preservation or ridge
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augmentation
prior to
implant place-
ment or
restorative
dentistry.
Whole books
have been pub-
lished that
address and
describe the
many tech-
niques avail-

able to peri-
odontists for

 enhancing the

overall esthet-
ics of their
patients. Many
of the tech-
niques are
quite demand-
ing and require
the skill of a
specialist to
produce maxi-

Using a new acellular dermal
graft material, along with a
coronally repositioned flap, the
procedure could be completed
without going to another site to
harvest a free-gingival or con-
nective-tissue graft.

Other uses besides root cov-
erage for this new acellular
graft material include soft-tis-
sue defect repair, amalgam tat-
too correction and soft-tissue
flap extension over bone grafts.

Advantages of the technique
include reduced need for palatal
autografts or other second sur-
gical sites, ability to treat larg-
er areas in one surgery (up to
six teeth) and the ability to
achieve excellent esthetic
results.*’ Disadvantages include
increased surgical chair time
due to the time-consuming
suturing requirements, addi-
tional cost of the material, use
of a surgical approach that is

Figure 2. A. An 8-millimeter probing depth on the dis- mum results, technique-sensitive and longer

tal of tooth 18 (probe in place). B. Mirror image of : :

the 5-mm intraosseous defect before graft place- such as the heahng time. . .
ment. C. Peptide-enhanced bone graft in place (Pep- 100t coverage Regeneratlon technlqueS:
Gen P-15, Cera-Med Dental, L.L.C.). D. Resorbable procedure new materials. Regeneration
membrane in place. E. Closure. (Photos courtesy of . .

Dr. Stephen Walters, University of Louisville, shown in teChnlqueS are not new and
Louisville, Ky.) Figure 1. continue to expand the ability
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of the surgeon to restore lost
hard and soft tissues to a much
healthier and more functional
and esthetic state. Guided tis-
sue regeneration can be accom-
plished with many different
types of materials and tech-
niques. It is beyond the scope of
this article to try to cover the
myriad of procedures available
to the clinician today in the
regenerative, implant and
esthetic areas. Many excellent
review articles are available to
compare the success rates of
implants, sinus grafts, guided
tissue regeneration, root cover-
age and other bone-replacement
therapies.

The techniques most com-
monly used to correct bony
defects consist of placing an
autogenous or bone replacement
graft into the defect. For smaller
three-walled defects, no other
material may be needed. For
furcation defects or large moat-
like defects, clinicians will often
choose to add a resorbable or
nonresorbable membrane to con-
tain the graft material and
exclude the epithelial down
growth into the defect. The
deep, 8-mm intrabony defect
seen in Figure 2 has been graft-
ed with a new peptide-enhanced
bone graft (PepGen P-15, Cera-
Med Dental, L.L.C.)—a bovine-
derived hydroxyapatite that
contains P-15, a synthetic pep-
tide that has been shown to be
superior to débridement alone
or to an organic bone replace-
ment graft.*! As shown in
Figure 2, the peptide-enhanced
bone graft is placed and then
covered with a resorbable mem-
brane to assist in guided tissue
regeneration.

Other periodontal regenera-
tion materials that are setting
the trend for future practice
include biological mediators for

periodontal regeneration.*?4

Cochran and Wozney*?
recently published an excellent
review of this exciting new gen-
eration of growth-regulatory
molecules that provide the
prospect of new periodontal liga-
ment and bone regeneration in
the future. In this review they
described the role of an enamel-
matrix derivative, a set of
matrix proteins that appear to
stimulate the initial acellular
cementum formation. This acel-
lular cementum appears to be
critical in the development of a
functional periodontal ligament.
They reported that through
“oral tissue engineering,” bone
morphogenetic proteins also
permit periodontal ligament for-
mation, and are excellent mole-
cules for stimulating oral bone
formation. Results of one animal
study from their lab demon-
strated that the bone morpho-
genetic protein known as recom-
binant human bone morpho-
genetic protein 2, or rhBMP-2,
can be used to stimulate bone
growth adjacent to and onto the
surface of endosseous dental
implants placed in sites with
extended peri-implant osseous
defects.*® Human trials involv-
ing rhBMP-2 are under way.

These and other growth-regu-
latory molecules will most likely
set the stage for even more suc-
cessful and extensive regenera-
tion of lost hard and soft tissues
around natural teeth and
implants, in edentulous jaws,
sinuses and craniofacial defects.
These are but a few of the excit-
ing new discoveries that will
soon be in the hands of the prac-
titioner for use in the treatment
of periodontal disease.

SUMMARY

This article discussed trends in
surgical and nonsurgical peri-

odontal treatment. Highlights of
the literature that support peri-
odontal medicine trends, as well
as trends in nonsurgical and
surgical treatment, have been
reviewed. As the evidence accu-
mulates and we understand the
biological mechanisms underly-
ing these new findings connect-
ing oral health and systemic dis-
eases, dentistry and the medical
community must become much
more global in their approaches
to diagnosis and patient care. If
these new research trends lead
to strong causal relationships
between infections such as peri-
odontitis and atherosclerosis,
PTLBW babies and other condi-
tions, dentists will have the
opportunity to play a much larg-
er role than we do currently in
the overall health and welfare of
the public. This new role will
involve addressing inadequacies
in the area of public education
and prevention strategies.
Fortunately, dentistry has
always been a leader in the
health care community in pre-
vention, and has already
addressed one of the most
prevalent chronic infections
worldwide—dental caries. Now
we must focus our attention on
all infectious oral diseases,
which include not only caries,
but gingivitis and periodontitis
as well.

Industry and government will
continue to work together with
researchers and clinicians in
investigating and developing
new materials and devices for
treating periodontal disease.

As new preventive products
and tissue-sparing techniques
continue to be developed, they
will enhance our ability to deliv-
er the best possible care to our
patients, improving their oral
health and their overall health
as well. «

JADA, Vol. 131, June 2000 37S

Copyright ©1998-2001 American Dental Association. All rights reserved.




Dr. Drisko is assistant dean for research,
Department of Periodontics, Endodontics, and
Dental Hygiene, University of Louisville,
School of Dentistry, Lousiville, KY 40202.
Address reprint requests to Dr. Drisko.

1. Genco RJ, Loe H. The role of systemic
conditions and disorders in periodontal dis-
ease. Periodontol 2000 1993;2:98-116.

2. Beck JD, Offenbacher S, Williams R,
Gibbs P, Garcia R. Periodontitis: a risk factor
for coronary heart disease? Ann Periodontol
1998;3:127-41.

3. Beck J, Garcia R, Heiss G, Pantel S,
Vokonas PS, Offenbacher S. Periodontal dis-
ease and cardiovascular disease. J
Periodontol 1996;67:1123-37.

4. Offenbacher S, Jared HL, O’Reilly PG, et
al. Potential pathogenic mechanisms of peri-
odontitis associated pregnancy complications.
Ann Periodontol 1998;3:233-50.

5. Offenbacher S, Katz V, Fertik G, et al.
Periodontal infection as a possible risk factor
for preterm low birth weight. J Periodontol
1996;67(10 suppl):1103-13.

6. Albandar JM, Brunelle JA, Kingman A.
Destructive periodontal disease in adults 30
years of age and older in the United States,
1988-1994. J Periodontol 1999;70(1):13-29.

7. Albandar JM, Kingman A. Gingival
recession, gingival bleeding, and dental calcu-
lus in adults 30 years of age and older in the
United States, 1988-1994. J Periodontol 1999;
70(1):30-4.

8. Grossi SG, Genco RJ. Periodontal disease
and diabetes mellitus: a two-way relation-
ship. Ann Periodontol 1998;3(1):51-61.

9. Grossi SG, Zambon JJ, Ho AW, et al.
Assessment of risk for periodontal disease. 1.
Risk indicators for attachment loss. J
Periodontol 1994,65:260-7.

10. Genco RJ, Ho AW, Grossi SG, Dunford
RG, Tedesco LA. Relationship of stress, dis-
tress and inadequate coping behaviors to
periodontal disease. J Periodontol 1999;70:
711-23.

11. Page R. The pathobiology of periodontal
diseases may affect systemic diseases: inver-
sion of a paradigm. Ann Periodontol 1998;
1:108-26.

12. Toward improving the oral health of
Americans: an overview of oral health status,
resources, and care delivery. Oral Health
Coordinating Committee, Public Health
Service. Public Health Rep 1993;108(6):
657-72.

13. DeStefano F, Anda RF, Kahn HS,
Williamson DF, Russell CM. Dental disease
and risk of coronary heart disease and mor-
tality. BMJ 1993;306(6879):688-91.

14. Gupta S. Chlamydia pneumoniae,
monocyte activation, and azithromycin in
coronary heart disease. Am Heart J 1999;138
(5 Pt 2):S539-41.

15. Gupta S. Chronic infection in the aetiol-
ogy of atherosclerosis—focus on Chlamydia
pneumoniae. Atherosclerosis 1999;143(1):1-6.

16. Epstein SE, Zhou YF, Zhu J. Potential

38S JADA, Vol. 131, June 2000

role of cytomegalovirus in the pathogenesis of
restenosis and atherosclerosis. Am Heart J
1999;138(5 Pt 2):5476-8.

17. Potapov EV, Loebe M, Hubler M, et al.
Medium-term results of heart transplantation
using donors over 63 years of age.
Transplantation 1999;68(12):1834-8.

18. Chung HJ, Champagne CME,
Southerland JH, et al. Effects of P. gingivalis
infections in atheroma formation in ApoE
(+/-) Mice (abstract 1358). J Dent Res 2000;
79(supple):31.

19. Lieff S, Hared H, McKaig R, et al.
Periodontitis and preterm low birth weight
risk in pregnant women (abstract 3713). J
Dent Res 2000;79(supple):608.

20. Drisko CH. Root instrumentation.
Power-driven versus manual scalers, which
one? Dent Clin North Am 1998;42(2):229-44.

21. Cobb CM. Non-surgical pocket therapy:
mechanical. Ann Periodontol 1996;1:443-90.

22. Drisko CH. Non-surgical pocket thera-
py: pharmacotherapeutics. Ann Periodontol
1996;1:491-566.

23. Flemmig TF, Petersilka GJ, Mehl A,
Rudiger S, Hickel R, Klaiber B. Working
parameters of a sonic scaler influencing root
substance removal in vitro. Clin Oral Investig
1997;1(2):55-60.

24. Flemmig TF, Petersilka GJ, Mehl A,
Hickel R, Klaiber B. Working parameters of a
magnetostrictive ultrasonic scaler influencing
root substance removal in vitro. J Periodontol
1998;69(5):547-53.

25. Clifford LR, Needleman IG, Chan YK.
Comparison of periodontal pocket penetration
by conventional and microultrasonic inserts.
J Clin Periodontol 1999;26:124-30.

26. Quirynen M, Bollen CM,
Vandekerckhove BN, Dekeyser C,
Papaioannou W, Eyssen H. Full- versus par-
tial-mouth disinfection in the treatment of
periodontal infections: short-term clinical and
microbiological observations. J Dent Res
1995;74:1459-67.

27. Bollen CM, Vandekerckhove BN,
Papioannou W, Van Eldere J, Quirynen M.
Full- versus partial-mouth disinfection in the
treatment of periodontal infections. A pilot
study: long-term microbiological observations.
J Clin Periodontol 1996;23(10):960-70.

28. Bollen CM, Mongardini C, Papaioannou
W, Van Steenberghe D, Quirynen M. The
effect of a one-stage full-mouth disinfection
on different intra-oral niches. Clinical and
microbiological observations. J Clin
Periodontol 1998;25(1):56-66.

29. Vandekerckhove BN, Bollen CM,
Dekeyser C, Darius P, Quirynen M. Full-ver-
sus partial-mouth disinfection in the treat-
ment of periodontal infections. Long-term
clinical observations of a pilot study. J
Periodontol 1996;67:1251-9.

30. Rosling BG, Slots J, Christersson LA,
Grondahl HG, Genco RJ. Topical chemical
antimicrobial therapy and diagnosis of sub-
gingival bacteria in the management of
inflammatory periodontal disease. J Clin

Periodontol 1986;13:975-81.

31. Forabosco A, Galetti R, Spinato S, Colao
P, Casolari C. A comparative study of a surgi-
cal method and scaling and root planing
using the Odontoson. J Clin Perio 1996;23:
611-4.

32. Rosling R, Dahlen G, Volpe A, Furuichi
Y, Ramberg P, Lindhe J. Effect of triclosan on
the subgingival microbiota of periodontitis-
susceptible subjects. J Clin Periodontol
1997;24,881-7.

33. Furuichi Y, Rosling B, Volpe AR,
Lindhe J. The effect of a triclosan/copolymer
dentifrice on healing after non-surgical treat-
ment of recurrent periodontitis. J Clin
Periodontol 1999;26:63-6.

34. Garrett S, Johnson L, Drisko CH, et al.
Two multi-center studies evaluating locally
delivered doxycycline hyclate, placebo control,
oral hygiene, and scaling and root planing in
the treatment of periodontitis. J Periodontol
1999;70:490-503.

35. Drisko CH. The use of locally delivered
doxycycline in the treatment of periodontitis.
Clinical results. J Clin Periodontol 1998;
25(11 Pt 2):947-52.

36. Jeffcoat MK, Bray KS, Ciancio SG, et
al. Adjunctive use of a subgingival controlled-
release chlorhexidine chip reduces probing
depth and improves attachment level com-
pared with scaling and root planing alone. J
Periodontol 1998;69(9):989-97.

37. van Steenberghe D, Rosling B, Soder
PO, et al. A 15-month evaluation of the
effects of repeated subgingival minocycline in
chronic adult periodontitis. J Periodontol
1999;70:657-67.

38. De Lissovoy G, Rentz AM, Dukes EM,
et al. The cost-effectiveness of a new
chlorhexidine delivery system in the treat-
ment of adult periodontitis. JADA
1999;130:855-62.

39. Ashley RA. Clinical trials of a matrix
metalloproteinase inhibitor in human peri-
odontal disease. SDD Clinical Research
Team. Ann N Y Acad Sci 1999;878:335.

40. Harris RJ. Root coverage with a connec-
tive tissue with partial thickness double pedi-
cle graft and an acellular dermal matrix
graft: a clinical and histological evaluation of
a case report. J Periodontol 1998;69(11):
1305-11.

41. Yukna RA, Callan DP, Krauser JT, et
al. Multi-center clinical evaluation of combi-
nation anorganic bovine-derived hydroxyap-
atite matrix (ABM)/cell binding peptide (P-
15) as a bone replacement graft material in
human periodontal osseous defects. 6-month
results. J Periodontol 1998;69:655-63.

42. Cochran DL, Wozney JM. Biological
mediators for periodontal regeneration.
Periodontol 2000 1999;19:40-58.

43. Cochran DL, Schenk R, Buser D,
Wozney JM, Jones AA. Recombinant human
bone morphogenetic protein-2 stimulation of
bone formation around endosseous dental
implants. J Periodontol 1999;70(2):139-50.

Copyright ©1998-2001 American Dental Association. All rights reserved.




