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Risky business
Utilizing the 2017 AAP/EFP World 
Workshop to categorize risk of disease 
progression for periodontal patients
A PEER-REVIEWED ARTICLE | by  Mia L. Geisinger, DDS, MS

Periodontal diseases are com-
mon oral inflammatory conditions 
caused by dysbiotic microbiota and 
host immune response. In 2017, up-
dated diagnostic criteria were de-
veloped in the American Academy 
of Periodontology (AAP)/European 
Federation of Periodontology (EFP) 
World Workshop for the Classi-
fication of Periodontal and Peri-
implant Diseases and Conditions 
(2017 WWDC).

Criteria were defined for the di-
agnosis of periodontal diseases 
and conditions including periodon-
tal health, dental biofilm-induced 

gingivitis, nondental-biofilm-in-
duced gingivitis, necrotizing peri-
odontal diseases, periodontal man-
ifestations of systemic disease, 
periodontitis, and peri-implantitis.1-3 
This classification represents sig-
nificant changes from the previous 
system, which was first published 
in 1999 (figure 1) and later updated 
in 2015.4,5 In the current diagnostic 
system for periodontitis, the peri-
odontal disease severity, extent, 
and disease progression are further 
classified based upon a framework 
consisting of one stage and grade 
per patient. This system is designed 
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ABSTRACT
If dental health-care professionals treat 
all patients with standardized treatments, 
we assume that every patient is the “aver-
age patient.” We often see patients who are 
outliers and do not respond as expected to 
treatment. The 2017 AAP/EFP World Work-
shop on the Classification of Periodontal 
and Peri-Implant Diseases and Conditions 
(2017 WWDC) includes individualized risk 
assessment in periodontal diagnosis. This 
risk assessment can allow dental health-
care professionals to deliver personalized 
periodontal care. This course will address 
how to incorporate the periodontal dis-
ease classification into real-world dental 
practice and will include a step-by-step 
approach to case assessment to create 
diagnostic calibration of the dental team 
using the 2017 WWDC system to identify 
disease severity and risk of future disease 
progression.

EDUCATIONAL OBJECTIVES
Upon completion of this course, the dental 
professional should be able to:
1. Critically evaluate the current diagnostic 

system for periodontitis based upon the 
2017 AAP/EFP WWDC

2. Recognize the distinct definitions of peri-
odontal “stage” and “grade” and their im-
pact on patient care

3. Evaluate patients’ risk factors to allow 
personalization of periodontal care in pa-
tients with various periodontal diagnoses

4. Effectively stratify patients and identify 
therapeutic needs based upon accurate 
diagnoses and risk assessment
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to create a multidimensional system 
that not only determines current dis-
ease presentation, but also aims to as-
sess risk based upon disease progres-
sion history and risk factors.6

The 2017 WWDC staging and grad-
ing system differs from previous clas-
sification systems in that the peri-
odontitis diagnosis does not solely 
focus on current disease severity 
and extent, but also captures the an-
ticipated future risk for continued 
disease progression and expected 
treatment outcomes. Periodontal di-
agnoses require a thorough and ac-
curate periodontal exam and collec-
tion of clinical data, including clinical 
attachment loss (CAL), probing depth 
(PD), radiographic bone levels, pat-
terns of bone loss, furcation involve-
ment, tooth mobility, tooth loss due 
to periodontitis, systemic conditions, 
and case complexity factors.7

After collecting and analyzing 
these findings, clinicians can use 
them to assign the stage and grade 
for a patient, which will then inform 
individualized treatment plan devel-
opment. This updated classification 
system is designed to highlight in-
dividuals who are more likely to re-
quire advanced treatments and/or 
adjunctive therapies to best control 
chronic periodontal disease.

Summary of current diagnostic 
system for periodontitis
Establishing an accurate clinical diag-
nosis allows for more comprehensive 
classification of periodontal condi-
tions and accounts for the oral impli-
cations and potential systemic inter-
relationships of periodontitis. The 
current classification system incor-
porates current scientific evidence, 
but it is also designed to be adapted 
as new research emerges, allowing a 
more flexible diagnostic system.² In 
the 2017 WWDC, staging and grading 
categories are used to classify and de-
fine periodontitis diagnosis.² Staging 

is assigned as Stages I through IV 
based upon severity (clinical attach-
ment loss, alveolar bone loss, and 
periodontitis-associated tooth loss) 
and complexity of case management.2

Stage is also further modified by 
extent (localized or generalized) and 
pattern of disease presentation (mo-
lar-incisor pattern).2 Grading of peri-
odontitis is established using direct 
or indirect evidence of disease pro-
gression and is assigned in Grades A 
(slow disease progression), B (moder-
ate disease progression), and C (rapid 
disease progression). In the grading 
system, risk factor analysis is used as 
a grade modifier and can worsen the 
assigned grade, but does not improve 
the grade.2 This classification system 
represents steps toward more robust 
utilization of precision medicine con-
cepts within the diagnosis and man-
agement of periodontitis. It is impor-
tant to note that due to the inherent 
risk assessment within the updated 
classification system, only one stage 
and grade are reported for an indi-
vidual patient, e.g., “Stage III, Grade B 
Generalized Periodontitis.”

Setting the stage
Staging of periodontitis utilizes a mul-
tidimensional approach to classify and 
communicate disease severity and 

case management complexity. Stag-
ing is meant to accomplish the follow-
ing: 1) classification of disease sever-
ity and extent of an individual patient 
based on the currently measurable 
extent of tissue destruction associ-
ated with inflammatory periodonti-
tis, and 2) assessment of specific fac-
tors that may determine complexity 
of controlling current disease and 
management of long-term function, 
esthetics, and phonetics with regard 
to the patient’s dentition.2

Inherent to the staging is the un-
derstanding that staging represents 
a continuum of disease with patients 
proceeding from Stage I to Stage IV if 
effective treatment is not rendered to 
arrest and/or repair diseased tissues. 
When assigning a stage, practitioners 
should use the interdental site with 
the most advanced attachment loss 
and use CAL as the primary deter-
minant of disease severity. Only one 
stage is assigned to each patient. How-
ever, due to the practical limitations 
of assessing gingival overgrowth (or 
negative recession), interproximal 
radiographic bone loss (RBL) in com-
parison to root length may be used as 
a secondary measure in cases where 
CAL cannot be accurately recorded.

It should be noted that CAL is pre-
ferred as a primary measure when 

1999 Classification 2017 Classification

— Periodontal health and gingival health

Gingival diseases Gingival diseases

Chronic periodontitis
Periodontitis

Aggressive periodontitis

Periodontitis as manifestation 
of systemic diseases

Periodontitis as manifestation 
of systemic diseases

Necrotizing periodontal diseases Necrotizing periodontal diseases

Abscesses of the periodontium

Other conditions affecting the periodontiumPeriodontal-endodontic lesions

Developmental or acquired deformities  
and conditions

FIGURE 1. Changes between the previous (1999) and current (2017) classification system for 
periodontitis diagnosis



R i s k y  b u s i n e s s

D e n t a l A c a d e m y o f C E . c o m  3

available, as early signs of bone loss 
may not be noted radiographically.2,5 
Each stage of periodontitis severity 
presents with a distinct clinical pre-
sentation and case management com-
plexity (table 1). This allows for a com-
munication strategy between dental 
health-care practitioners and patients 
who are seeking periodontal care. 
Further, unless periodontal regener-
ation is undertaken to address Stage 
III-defining vertical bone loss and/
or furcation involvement, success-
ful periodontal treatment does not 
result in regression to a lower stage 
than the original stage presentation. 
Stage also captures extent of disease, 

which is defined as localized if <30% 
of teeth demonstrate periodontitis-
related attachment loss and general-
ized if >30% of teeth are involved. Ad-
ditionally, distribution limited to the 
incisors and first molars can be clas-
sified as molar-incisor pattern.

Making the grade
Grading is aimed at estimating fu-
ture risk of disease progression, re-
sponsiveness to standard therapeu-
tic strategies, and assessing potential 
bidirectional health impacts of peri-
odontitis on systemic disease. In each 
stage of severity, subjects may pres-
ent with a range of rates of disease 

progression and systemic risk fac-
tors that may influence future dis-
ease progression and responses to 
therapy. These variances in disease 
progression and responsiveness to 
standard therapies can inform treat-
ment planning and allow for the use 
of more targeted advanced therapies 
aimed at individuals at the highest 
risk. Further, recognized risk fac-
tors, such as tobacco use and subop-
timal glycemic control in patients 
with diabetes mellitus, can signifi-
cantly impact the rate of progression 
of periodontitis, thus resulting in a 
more rapid progression through the 
staging continuum of disease.

PERIODONTITIS STAGE I STAGE II STAGE III STAGE IV

Severity Interdental CAL (at 
site of greatest loss)

1-2mm 3-4mm 25mm 25mm

RBL (radiographic 
bone loss)

Coronal third 
(< 15%)

Coronal third 
(15%-33%)

Extending to middle third 
of root and beyond

Extending to middle third 
of root and beyond

Tooth loss (due to 
periodontitis)

No tooth loss No tooth loss ≤ 4 teeth ≥ 5 teeth

Complexity Local Maximum probing 
depth 4mm
Mostly horizontal 
bone loss

Maximum probing 
depth 5mm
Mostly horizontal 
bone loss

In addition to stage Il complexity:
•  Probing depth ≥ 6mm
•  Vertical bone loss 3mm or less
•  Furtication involvement Class II or III
•  Moderate ridge defects

In addition to stage IlI complexity
•  Masticatory dysfunction
•  Secondary occlusal trauma  

(Grade ≥ 2)
•  Severe ridge defects
•  Bite collapse, drifting or flaring
•  Less than 20 teeth (10 

occlusal pairs)

Extent and 
distribution

Add to stage as 
descriptor

For each stage, describe extent as:
Localized (< 30% of teeth involved); Generalized; or molar/incisor pattern

DISEASE PROGRESSION GRADE A 
SLOW RATE

GRADE B 
MODERATE RATE

GRADE C 
RAPID RATE

 Primary 
Criteria

Direct Evidence of 
Disease Progression

Radiographic Bone Loss 
or Progressive Clinical 
Attachement Loss

No Loss over 5 years < 2mm Loss  over 5 years

Indirect Evidence of 
Disease Progression

% Alveolar Bone Loss/Age < 0.25 0.25–1.0 > 1.0

Case Phenotype Heavy biofilm deposits 
with low levels of 
desctruction

Destruction 
commensurate with 
biofilm deposits

Destruction exceeds 
expectations given biofilm 
deposits; specific clinical 
patters suggest periods of 
reapid progression and/
or early onset of disease

Grade 
Modifiers

Risk Factors Smoking Non-smoker < 10 cigarettes per day ≥ 10 cigarettes per day

Diabetes Mellitus Normoglycemic/No 
diabetes diagnosis

HbA1c < 7.0% in patients 
with diabetes

HbA1c ≥ 7.0% in patients 
with diabetes

TABLE 1. Diagnostic criteria used to establish severity and extent of periodontitis and identify the periodontitis stage

TABLE 2. Diagnostic criteria used to establish history and/or risk of periodontitis disease progression and identify the periodontitis grade
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The current system is designed so 
that as the scientific knowledge base 
grows, if emerging risk factors, such 
as obesity, genetic polymorphisms, 
rheumatoid arthritis, or nutritional 
factors, amass adequate levels of data 
to allow them to be utilized in patient 
risk assessment, they can be added as 
grade modifiers. The primary crite-
rion for grade assignment is direct or 
indirect evidence of disease progres-
sion at the worst intraoral site and, 
similar to assignment of stage, only 
one grade is assigned per patient.

In cases where direct evidence 
(e.g., longitudinal observation) over 
at least a five-year period is avail-
able, the rate of disease progression 
can be calculated over that time pe-
riod. However, in clinical practice, 
such direct evidence of disease pro-
gression is rarely available. In these 
instances, utilization of indirect evi-
dence of disease progression, which 
assesses rapidity of disease progres-
sion based upon alveolar bone loss 
or CAL compared to the patient’s age, 
can serve as a surrogate measure to 
determine disease progression rate.8-

11 In this system, grade modifiers 

may result in a worsening grade, but 
do not improve the grade that is as-
signed based upon primary criteria 
(rate of disease progression) (table 2).

Utilizing the 2017 
AAP/EFP WWDC to identify 
high-risk patients
Because the current classification 
system utilizes a progressive system 
for both stage and grade assignment, 
it is logical that a higher stage and/or 
grade represents a higher disease se-
verity and risk for patients. Patients 
with a high stage will demonstrate an 
increased likelihood of requiring sur-
gical therapy and multidisciplinary 
treatment to address their periodon-
tal conditions. Patients who have been 
assigned Grade C represent individu-
als with an elevated risk of future dis-
ease progression and an enhanced 
probability of bidirectional interac-
tions between periodontal condition 
and systemic health conditions. For 
such high-risk patients, adjunctive 
treatment therapies, such as systemic 
and local antibiotic use, and surgical 
and regenerative outcomes may be 
particularly beneficial.12,13

Further, in patients with Stage IV 
periodontitis, the incorporation of 
multidisciplinary care into the over-
all treatment plan is imperative to the 
establishment and long-term mainte-
nance of health.13 Additionally, indi-
viduals with an initial diagnosis of 
Stage III or IV and/or Grade C show 
more rapid disease progression and 
increased periodontitis-related tooth 
loss overall and even more so with 
irregular maintenance intervals.14,15 
Given these findings, proper iden-
tification of individuals with an en-
hanced risk profile is critical to ap-
propriate treatment planning.

A step-by-step approach 
to periodontal diagnoses
This approach follows the guide for 
implementation that was presented 
and initiated by Kornman and Papa-
panou, utilizing a four-step process 
to diagnose periodontitis with the 
2017 WWDC.16

STEP 1: SCREENING AND CASE OVERVIEW
In the first step, findings should be 
collected to allow for initial screen-
ing to identify cases of periodontitis 

FIGURE 2. An overview of the clinical presentation for periodontitis Stages I-IV in the 2017 AAP/EFP WWDC

Stage I Periodontitis 
(Mild Periodontitis)

Stage II Periodontitis 
(Moderate Periodontitis)

Stage III Periodontitis 
(Severe Periodontitis)

Stage IV Periodontitis  
(Very Severe Periodontitis)

CAL 1–2mm
RBL 0–15%

Maximum PD 4mm
No Tooth Loss Due to Periodontitis

CAL 3–4mm
RBL 15–33%

Maximum PD 5mm
No Tooth Loss Due to Periodontitis

CAL ≥ 5mm
RBL > 33%

Maximum PD ≥ 6mm
Tooth Loss Due to 

Periodontitis ≥ 4 teeth
Vertical Bone loss ≥ 3mm 

and/or Class II or III Furcation

CAL ≥ 5mm
RBL > 33%

Tooth Loss Due to 
Periodontitis ≥ 5 teeth

Complexity requiring complex 
rehabilitation due to: masticatory 

dysfunder, secondary occlusal 
traua, tooth migration, less than 

20 teeth (10 occlusal pairs)
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(as opposed to health or gingivitis) 
and determination of whether the 
case is mild/moderate (Stage I/II) or 
severe/very severe (Stage III/IV). Cli-
nicians will then review diagnostic 
full-mouth radiographs, including 
vertical bitewing radiographs, and 
full-mouth probing depths, and doc-
ument the number of missing teeth. 
Evaluation of these initial findings 
will allow evaluation of attachment 
levels and the most severe site of at-
tachment loss in the mouth. If alveo-
lar bone loss and/or attachment loss 
has occurred due to inflammatory 
periodontitis, practitioners can then 
determine if tooth loss or alveolar 
bone loss is within or beyond the mid-
dle third of the tooth, and this case 
would be identified as Stage III/IV.

STEP 2: DETERMINATION OF STAGE
Practitioners should identify the in-
terdental site with maximum clini-
cal attachment loss (CAL) or alveo-
lar bone loss (ABL) and the pattern 
of bone loss (horizontal bone loss or 
vertical defects >3 mm) throughout 
the mouth. Clinicians should also as-
sess the number of teeth that were 
lost due to periodontitis, including 
teeth that are deemed by the practi-
tioner to be periodontally hopeless. 
Next, case complexity and the poten-
tial need for multidisciplinary reha-
bilitation should be determined. Case 
complexity factors include: maximum 
probing depths, furcation involve-
ment, occlusal trauma, masticatory 
dysfunction, etc. Determination of ex-
tent of disease is based upon the num-
ber of teeth involved. Cases that have 
<30% of teeth involved are deemed lo-
calized, and cases with >30% of teeth 
involved are considered generalized. 
Further, a distribution at only molar/
incisor teeth would be noted in rela-
tion to the assigned stage. Assign-
ment of stage is based upon the cat-
egories in Table 1. An overview of 
stages is presented in Figure 2.

STEP 3: DETERMINATION OF GRADE
Initial grade assignment should start 
with a default Grade B. If direct evi-
dence of disease progression over 
a five-year period exists, that evi-
dence can be used to determine the 
rate of disease progression. Practi-
cally, however, such evidence of dis-
ease progression is not often avail-
able. In such instances, alveolar bone 
loss/age can be used to assess the ra-
pidity of disease progression. When 
assessing bone loss/age, the most se-
vere site of interproximal alveolar 
bone loss is used in the assessment. 
For example, in a 70-year-old patient 
in whom the most severe site of bone 
loss is 50%, bone loss/age would be 
calculated as follows:

[Bone loss]/[Age] = [50]/[70]=0.714

In addition, grade modifiers, includ-
ing smoking and diabetic glycemic 
control, can be used to increase, but 
not decrease, the assigned grade 
based upon primary criteria (direct 
or indirect evidence of disease pro-
gression). Determination of grade is 
based upon the categories in Table 2.

STEP 4: DEVELOPMENT OF 
TREATMENT PLAN
Practitioners should then use both 
the stage and grade assigned to the 
case to determine the treatment 
plan, including standard periodontal 
therapies and/or the use of adjunc-
tive therapies. The next part of this 
course will focus on utilization of the 
2017 WWDC as a tool to inform risk 
assessment and treatment choices.

Personalized periodontal 
care based upon 
individualized diagnosis
A shortcoming of previous periodon-
tal disease classification systems was 
that they did not include an assess-
ment of risk factors associated with 
disease progression and response 
to therapy. It has been estimated that 

up to 25% of patients with periodon-
titis do not respond to standard peri-
odontal therapy as expected.17 Much 
of this discrepancy between expected 
and actual response to therapy can be 
attributed to individual patient- and 
site-specific risk factors.

The 2017 WWDC captures a com-
ponent of risk assessment within the 
diagnostic framework that can in-
form treatment for patients. For ex-
ample, individuals with initial peri-
odontitis diagnoses with increased 
stage and grade have been shown 
to demonstrate increased tooth loss 
with poor compliance to maintenance 
protocols and higher rates of peri-im-
plantitis when implants are placed 
for tooth replacement.14,15,18,19 It is well 
established that host response and 
susceptibility to etiologic factors re-
sult in considerable variability in the 
pathophysiology and disease pro-
gression of periodontitis and the re-
sponse of individual patients to stan-
dard therapies.20,21

In general, stage does not improve 
over time (with certain specific excep-
tions for individuals treated with peri-
odontal regeneration), but grade can 
improve if grade modifiers are altered 
or disease is arrested and calculated 
bone loss/age decreases below thresh-
old levels. It has been recommended 
that patients who have completed ac-
tive periodontal treatment for peri-
odontitis should be periodically as-
sessed and new diagnoses assigned, if 
appropriate, to monitor disease sever-
ity and progression.6 Given these and 
other findings, practitioners should 
apply the 2017 WWDC when they de-
velop periodontal treatment plans and 
during ongoing periodontal mainte-
nance to personalize care based upon 
individual patients’ known disease se-
verity and risk factors.

Active therapies
Treatment of periodontitis is most 
frequently phased to allow for initial 
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control of etiologic factors, repair, re-
generation, and/or removal of hard 
and soft tissues damaged by disease 
progression, and maintenance of 
treatment results. Because periodon-
titis is a chronic disease that is initi-
ated by dysbiotic biofilm with tissue 
destruction occurring due to host im-
mune-inflammatory dysfunction, re-
assessment throughout these phases 
of treatment and treatment to accept-
able end-points with ongoing mainte-
nance are ideal to arrest and control 
disease. It has also been established 
that systemic conditions can impact 
outcomes seen after both surgical 
and nonsurgical periodontal ther-
apies.22-26 In implementing person-
alized periodontal care, clinicians 
should use a treat-to-target approach. 
With such an approach, therapies are 
strategically employed to achieve op-
timal clinical measures and oral hy-
giene outcomes.27,28

Phase I therapy for periodontitis 
focuses on control of etiologic fac-
tors. This phase includes behavior 
modification for improved oral home 
care, tobacco cessation, modification 
of systemic risk factors, and nonsur-
gical periodontal therapy, including 
scaling and root planing (SRP), occlu-
sal adjustment, and closure of open 
contacts. Reevaluation of the out-
comes of Phase I therapy is generally 
performed four to six weeks after the 
completion of active Phase I therapy. 
Outcomes after Phase I therapy dif-
fer based upon initial disease sever-
ity, systemic considerations, and the 
practitioner’s ability to identify and 
remove etiologic factors.29

Adjunctive treatments
Adjunctive therapies may improve 
the effectiveness of periodontal 
therapy, particularly for high-risk 
individuals.30,31 Traditional treat-
ments have focused on the removal 
of dysbiotic biofilm and creating in-
traoral conditions to reduce biofilm 

accumulation, but emerging treat-
ments have focused on enhancement 
of healing and modulation of the host 
immune-inf lammatory response. 
These strategies may be particularly 
effective when targeted at individu-
als who demonstrate more severe dis-
ease presentations (Stages III and IV) 
or more rapdily progressive forms of 
periodontal disease (Grade C).

Laser and 
photodynamic therapy
Both laser treatment and photody-
namic therapy have been proposed 
as adjunctive treatments that may in-
crease the effectiveness of SRP. La-
ser-assisted new attachment proce-
dure (LANAP) using an Nd:YAG laser 
in conjunction with meticulous SRP 
and occlusal adjustment has demon-
strated a reduction in both PD and 
CAL and has histologic evidence of 
regeneration.32,33 Limited evidence is 
available to demonstrate enhanced 
improvements in clinical indices after 
the use of LANAP or other adjunctive 
laser protocols compared to standard 
periodontal therapies including peri-
odontal surgery and SRP alone.34-36

Additionally, much attention has 
been paid to photodynamic therapy 
(PDT), which is a noninvasive treat-
ment approach that incorporates 
singlet oxygen and free radicals 
produced by a light-excited photosen-
sitizer agent that may produce bacte-
ricidal effects.37 The adjunctive use 
of PDT with SRP therapy has demon-
strated clinical and microbiological 
improvements in mild to moderate 
periodontal disease but not in severe 
disease.38 Such adjunctive therapies 
for nonsurgical therapy have the po-
tential to eliminate the need for sur-
gical treatment in some patients with 
initial diagnoses of Stage II or Stage 
III periodontitis and may be advanta-
geous in individuals with increased 
grade and therefore higher risk for 
future disease progression.

Local and systemic 
antimicrobials
Dysbiotic biofilm is well established 
as the primary etiologic factor for 
periodontitis, and it has been esti-
mated that biofilm contributes to ap-
proximately 20% of the risk for devel-
opment of periodontitis.39 Local and 
systemic antibiotic protocols, pri-
marily amoxicillin and metronida-
zole, have been used in individuals 
as an adjunct to SRP and have dem-
onstrated greater improvements in 
CAL and PD when compared to SRP 
alone.40-42 Such adjunctive use of sys-
temic antibiotic protocols has been 
applied clinically for cases consid-
ered more aggressive and therefore 
may have particular benefit in indi-
viduals in whom primary criteria for 
disease progression results in an as-
signment of Grade C at diagnosis.

Local antimicrobial delivery in the 
treatment of periodontal diseases has 
been shown to be effective in the re-
duction of PD and clinical attachment 
gain when applied with scaling and 
root planing.27,42 Greater improve-
ment in PD and CAL has been seen in 
patients with periodontitis, particu-
larly in smokers, when adjunctive lo-
cal delivery antimicrobials are com-
bined with nonsurgical periodontal 
therapy, compared to SRP alone or 
SRP and systemic antibiotics.43

Subantimicrobial dose doxycy-
cline (SDD) delivered as a 20 mg, twice 
daily tablet has proven to aid in the re-
duction of PD and clinical attachment 
gain over a three-to-nine-month pe-
riod when added to nonsurgical and/
or maintenance treatments, although 
equivocal data exists about the clinical 
significance of the benefits.44 Further, 
patients with particular risk factors 
and/or hyperinflammatory condi-
tions may demonstrate enhanced ben-
efit from SDD. For example, the appli-
cation of SDD as an adjunct to standard 
periodontal therapy in smokers who 
are undergoing SRP or periodontal 
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maintenance may mitigate some of the 
adverse clinical response to therapy as-
sociated with smoking and result in im-
proved outcomes for those patients.45

Systemic  anti-inflammatory  
medications
Another strategy for enhancing out-
comes of periodontal treatment can 
include the delivery of systemic anti-
inflammatory medications. For indi-
viduals with grade modifiers such as 
dysglycemia or smoking, much of the 
enhanced risk of disease progression is 
associated with a hyperinflammatory 
state. In such patients, promoting res-
olution of inflammation with lipid me-
diators has been proposed to manage 
disease. The use of low-dose aspirin (81-
325 mg, once daily) with or without the 
use of polyunsaturated fatty acids (Ω-3 
PUFA) may prove to have an adjunctive 
benefit with nonsurgical periodontal 
therapy for such patients.46-48

Recommendations for the use of ei-
ther systemic or local antimicrobial 
therapy should be tailored to individ-
ual patient needs, and cost-effective-
ness of treatment should be considered. 
Delivery of personalized recommen-
dations for adjunctive therapies may 
be improved by the 2017 WWDC, par-
ticularly for those patients who are ini-
tially diagnosed with higher stages and 
grades of periodontitis.

Periodontal 
maintenance protocols
After successful active periodon-
tal therapy, it is essential that a peri-
odontal maintenance schedule be 
established to optimally maintain 
patients’ clinical gains. Studies have 
shown that tooth loss in periodontal 
patients is related to the frequency 
and quality of their maintenance 
care.42,49 Further, recent investiga-
tions have demonstrated that when 
strict adherence to recommended 
periodontal maintenance protocols 
is not achieved, those patients with 

more severe initial disease presenta-
tions, i.e., increased diagnostic stage 
and grade, demonstrate more clini-
cal attachment loss and tooth loss 
as well as an increased incidence 
of peri-implantitis.14,15,18 Overall, pa-
tients who are seen at regular main-
tenance intervals experience less at-
tachment loss and lose fewer teeth 
and have overall lower oral health-
care costs than those who are seen 
more infrequently, and this appears 
to be even more impactful for those 
with more severe initial periodontitis 
diagnoses.14,15,18,50

It is generally accepted that inter-
vals for periodontal maintenance 
should range between two to six 
months, depending upon the patient’s 
disease presentation and history, cur-
rent oral hygiene levels, patient risk 
factors for disease progression, treat-
ment modalities performed, clinical 
findings, and the overall prognosis of 
the teeth. Shorter intervals decrease 
the likelihood of disease progres-
sion.51 Continued evaluation of peri-
odontal conditions and subgingival 
debridement at PD ≥4 mm results in 
better maintenance of attachment lev-
els and is more effective than supra-
gingival plaque control alone.42 Fur-
ther, in well-maintained patients with 
low levels of clinical inflammation, 
sites with shallow PD without bleed-
ing on probing (BOP) have a high like-
lihood of stability over time.52

Conclusion
Roughly 42% of US adults over the age 
of 30 have periodontitis, and the se-
verity and disease progression vary 
based upon initial presentation and 
patient-related risk factors.53 In 2017, 
an updated classification system for 
periodontitis diagnosis was intro-
duced. Proper periodontitis diagnosis 
using this system allows clinicians to 
provide more impactful and targeted 
care to their patients. The combina-
tion of assessment of disease severity 

and risk of disease progression inher-
ent in the current staging and grading 
diagnostic system allows practitioners 
to identify individuals who may ben-
efit from enhanced treatment proto-
cols, including surgical interventions, 
adjunctive antimicrobial and anti-in-
flammatory therapies, and enhanced 
periodontal maintenance visits. Fur-
ther, this system accounts for systemic 
risks, such as smoking and diabetes 
mellitus, which can be impactful on 
disease progression and encourages 
interprofessional management of 
these conditions for optimal oral and 
overall health.
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E A R N    C E  C R E D I T S

1. The system and criteria for diagnosis of 
periodontitis was updated at a world workshop 
conducted in 2017. The previous system of 
diagnosis was first published in 1989.

A. Both statements are true.
B. The first statement is true; the second 
statement is false.
C. The first statement is false; the second 
statement is true.
D. Both statements are false.

2. Which of the following is not a change between 
the previous diagnosis system and 
the 2017 WWDC?

A. Chronic and aggressive periodontitis are 
eliminated in the updated 2017 WWDC.
B. Periodontal health was added to 
the 2017 WWDC.
C. The 2017 WWDC includes diagnostic criteria 
for peri-implant health and disease.
D. The 2017 WWDC includes necrotizing 
periodontal diseases where the earlier 
classification system did not.

3. Which of the following is not a data point used 
in the determination of periodontitis stage?

A. Clinical attachment loss (CAL) at the worst 
site in the mouth
B. Radiographic alveolar bone levels
C. All tooth loss
D. Patterns of bone loss

4. Extent of periodontitis is classified as 
“localized” in which of the following conditions?

A. <10% of sites demonstrate periodontitis-
related attachment loss
B. <10% of teeth demonstrate periodontitis-
related attachment loss
C. <30% of sites demonstrate periodontitis-
related attachment loss
D. <30% of teeth demonstrate periodontitis-
related attachment loss

5. The updated 2017 WWDC diagnostic system is 
multidimensional and involves assigning both a 
stage and grade for periodontitis cases. 
Individuals may have more than one stage or 
grade assigned.

A. Both statements are true.
B. The first statement is true; the second 
statement is false.
C. The first statement is false; the second 
statement is true.
D. Both statements are false.

6. If possible, interproximal radiographic bone 
loss should be used to determine stage. When 
not available, interproximal clinical attachment 
loss may be used as a secondary measure.

A. Both statements are true.
B. The first statement is true; the second 
statement is false.
C. The first statement is false; the second 
statement is true.
D. Both statements are false.

7. Which of the following would not result in 
automatic assignment of Stage III or IV in a 
periodontitis case?

A. Maximum probing depth of 5 mm
B. Any tooth loss due to periodontitis
C. Furcation involvement of Class II or Class III
D. Vertical bone loss with a depth >3 mm

8. Grading is assigned based upon direct and/or 
indirect evidence of disease progression as the 
primary criteria. Assigned grade determined with 
primary criteria can be improved or worsened by 
grade modifiers.

A. Both statements are true.
B. The first statement is true; the second 
statement is false.
C. The first statement is false; the second 
statement is true.
D. Both statements are false.

9. Which of the following does not place a patient 
into the Grade C category?

A. Direct evidence of progression of alveolar 
bone loss or clinical attachment loss of &sup3;1 
mm over a five-year period
B. Indirect evidence of progression of bone 
loss/age of >1.0
C. Smoker >10 cigarettes/day
D. HbA1c >7% in patients with diabetes mellitus

10. Order the following steps for periodontitis 
screening and stage/grade assignment 
according to the framework created by Kornman 
and Papapanou: I. Screening and case overview II. 
Determination of grade III. Determination of 
stage IV. Development of treatment plan

A. I, II, III, IV
B. I, IV, III, II
C. I, III, II, IV
D. I, III, IV, II

11. When performing initial screening to assess a 
periodontitis case, what are the goals of such 
an assessment?

A. Differentiate between health, 
gingivitis, and periodontitis
B. Determination of mild/moderate (Stage I/II) 
or severe/very severe disease (Stage III, IV)
C. Understand if surgical treatment will 
be necessary
D. A and B

12. Assignment of Stage IV periodontitis can be 
determined by significant case complexity and 
the need for complex rehabilitation. In these 
cases, patients may share characteristics with 
Stage III cases, but may also present with 
masticatory dysfunction, secondary occlusal 
trauma with tooth mobility degree >2, severe 
ridge defects, bite collapse, and/or less than 20 
remaining teeth (10 opposing pairs).

A. Both statements are true.
B. The first statement is true; the second 
statement is false.
C. The first statement is false; the second 
statement is true.
D. Both statements are false.

13. Initial grade is assumed to be ___ as a default 
and evidence is sought to definitively assign a 
different grade based upon primary criteria and 
grade modifiers.

A. Grade A
B. Grade B
C. Grade C
D. No grade

ONLINE COMPLETION: Use this page to review questions and answers. Visit dentalacademyofce.
com and sign in. If you have not previously purchased the course, select it from the Course 
Library and complete your online purchase. Once purchased, click the “Start Course” button 
on the course page. You will have an opportunity to review an online version of the article. 
When finished, click the “Next” button to advance to the quiz. Click “Start Quiz,” complete all 
the program questions, and submit your answers. An immediate grade report will be provided. 
Upon receiving a grade of 70% or higher, your verification form will be provided immediately 
for viewing and printing. Verification forms can be viewed and printed at any time in the future 
by visiting the site and returning to your Dashboard page.

Q U E S T I O N S  Q U I C K  A C C E S S  C O D E  



D E N TA L  A C A D E M Y  O F  C O N T I N U I N G  E D U C AT I O N

10 D e n t a l A c a d e m y o f C E . c o m 11 D e n t a l A c a d e m y o f C E . c o m

14. In a 60-year-old patient for whom the most 
severe site of attachment loss is 40%, the 
calculated bone loss/age for indirect evidence of 
disease progression would be:

A. 0.33 B. 0.67 C. 1.0 D. 1.5

15. In a nonsmoking, normoglycemic patient 
without diabetes in whom indirect evidence of 
disease progression aligned with a grade 
assignment of Grade B, how would grade 
modifier impact grade assignment?

A. Grade modifiers would improve the grade 
assigned to Grade A.
B. Grade modifiers would worsen the grade 
assigned to Grade
C. C. Grade modifiers are also aligned with Grade 
B, so no change in grade would be made.
D. Grade modifiers would not be used to 
determine the grade because grade modifiers 
can increase but not decrease the grade 
assigned using primary criteria of disease 
progression.

16. Staging allows for assessment of current 
disease severity, and treatment planning is 
solely based upon the initial assigned stage. 
Grading is a unique part of the current diagnostic 
classification system as it uses history of 
disease progression and risk factors (e.g., grade 
modifiers) to assess the risk of future disease 
progression and potential response to therapy.

A. Both statements are true.
B. The first statement is true; the second 
statement is false.
C. The first statement is false; the second 
statement is true.
D. Both statements are false.

17. It has been estimated that up to ___% of 
patients with periodontitis do not respond to 
standard periodontal therapy as expected.

A. 0 B. 25 C. 33 D. 50

18. Individuals with initial periodontitis diagnoses 
with increased stage and grade demonstrate 
similar tooth loss with poor compliance to 
maintenance protocols when compared to 
individuals with less severe stage and grade 
periodontitis initial diagnoses. Individuals with 
initial periodontitis diagnoses with increased 
stage and grade have similar rates of peri-
implantitis compared to individuals with less 
severe stage and grade periodontitis diagnoses 
when implants are placed for tooth replacement.

A. Both statements are true.
B. The first statement is true; the second 
statement is false.
C. The first statement is false; the second 
statement is true.
D. Both statements are false.

19. A grade assigned at baseline can improve in 
all of the following cases except:

A. A patient who smoked <10 cigarettes/day 
quits smoking and demonstrates indirect 
evidence of disease progression (bone 
loss/age) = 0.5
B. A patient quits smoking when a grade 
modifier of smoking resulted in 
increased grade.
C. A patient improves glycemic control to <7%, 
when a grade modifier of HbA1c >7% resulted in 
increased grade.
D. Periodontitis is treated and arrested and the 
patient presents with no disease progression 
over a five-year period.

20. Dysbiotic biofilm is well established as the 
primary etiologic factor for periodontitis, and it 
has been estimated that biofilm contributes to 
approximately ___% of the risk for development 
of periodontitis.

A. 10 B. 20 C. 30 D. 50

21. Studies have demonstrated clinical and 
microbiological benefits that support the 
adjunctive use of systemic antibiotic delivery 
with nonsurgical periodontal therapy compared 
to SRP alone. The benefit of systemic antibiotic 
therapy may be particularly impactful in patients 
with more severe initial grade at diagnosis.

A. Both statements are true.
B. The first statement is true; the second 
statement is false.
C. The first statement is false; the second 
statement is true.
D. Both statements are false.

22. The use of subantimicrobial dose doxycycline 
(SDD) as an adjunct to standard periodontal 
therapy in patients who smoke and are 
undergoing nonsurgical periodontal therapy and/
or periodontal maintenance results in ___ 
compared with individuals who do not receive 
adjunctive SDD.

A. Similar outcomes
B. Improved outcomes
C. Worsened outcomes
D. More antibiotic resistance

23. For individuals with grade modifiers such as 
dysglycemia or smoking, much of the enhanced 
risk of disease progression is associated with:

A. More dysbiotic biofilm
B. Poor vascularization
C. Hyperinflammatory state
D. Decreased cellular turnover

24. Patients who are seen at regular periodontal 
maintenance intervals experience ___ 
attachment loss and lose ___ teeth than those 
with intermittent compliance or noncompliance 
to maintenance intervals.

A. Less, fewer
B. Greater, more

C. Less, more
D. Greater, fewer

25. Compliance with periodontal maintenance 
protocols has been associated with ___ oral 
health-care costs compared to patients who are 
seen more infrequently.

A. Higher
B. Similar

C. Lower
D. Free

26. Periodontal maintenance intervals are 
generally set between ___ months.

A. 1-3 B. 1-6 C. 2-6 D. 2-12

27. Which of the following is generally not 
considered when determining periodontal 
maintenance intervals?

A. Initial stage and grade at diagnosis
B. Oral hygiene levels
C. Overall tooth prognosis
D. Number of teeth remaining

28. Shorter periodontal maintenance intervals 
___ the likelihood of periodontal disease 
progression.

A. Increase
B. Do not influence
C. Decrease
D. May have a variable impact on

29. Regular periodontal examinations during 
periodontal maintenance allow for subgingival 
debridement at PD ≥___ to improve outcomes.

A. 2 mm B. 3 mm C. 4 mm D. 5 mm

30. Approximately ___% of US adults over the age 
of 30 have periodontitis.

A. 19 B. 27 C. 36 D. 42
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