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Could untreated periodontitis 
compromise immune system 
function to the extent it could 
increase risk for viral infection 
during a pandemic?

Rogue Immune System’s Response to COVID-19, 
and Potential Contribution of Untreated Periodontitis

What’s the potential of untreated periodontitis to 
contribute to the cytokine storm?

TNFɑ
IL-1β
IL-6
IL-8

Potential Seeding of SARS-CoV-2 in the 
Respiratory Tract via Pre-Viral Aspiration 
of Fragments of Periodontal Microbiota

•One of the strongest 
defenses we have against 
virus’, such as COVID-19, is 
a robust immune system so 
we can fight infection – that’s 
why we’re doing our best to 
help our patients boost their 
immunity.

What can we say to our 
patients about periodontitis 
and COVID-19 that is 
grounded in evidence?
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•There are a number of 
scientifically-based 
recommendations to help 
boost your immune 
system such as eating 
nutritious foods and 
balancing our diet, making 
sure to get adequate 
sleep and physical 
activity, getting outdoors 
for some sunshine, and 
managing stress.

•But also, research 
suggests that treating 
chronic infections, 
including in the mouth, 
may help improve 
immunity.

•Poor oral health influences 
immunity and if periodontal 
disease (gum disease) is left 
untreated, it may negatively 
impact your overall immunity. 

Gum Disease and Pneumonia
•For many years we’ve known that bacteria from gum disease can 
be aspirated into the lungs. When this happens, the lung’s ability to 
fight infection is disrupted, which may increase the risk for co-
infections, such as virus’, like COVID-19.

Helping our Patients 
Stay Healthy
•That’s why, more than ever before, 
we’re being especially diligent in 
examining patients for gum disease 
or any signs of oral inflammation. 
And, for those who have gum 
disease, it’s important to get treated, 
as soon as possible.

• Thorough oral hygiene will 
reduce the amount of bad 
bacteria in your mouth. That’s a 
good thing! This includes 
brushing your teeth twice a day 
with an anti-microbial 
toothpaste, and cleaning in 
between your teeth with floss or 
pics. A water irrigation device 
and antimicrobial mouthwashes 
are other tools for keeping your 
mouth clean. The goal is to 
decrease the bacterial burden 
in your mouth.

Diagnosis of Early Stage 
Periodontitis

Prevalence of Periodontitis 
in the US Adult Population

•≈ 42% of dentate US adults 30 years 
or older have periodontitis; 7.8% 
have severe periodontitis (2009-
2014)

•Gingivitis detected in 95.7% of 
American adult subjects (18-90 years 
old)

Eke P, et al. Periodontitis in US Adults. JADA 2018-07-01, Volume 149, Issue 7, Pages 576-588.e6 
Li Y, et al. Prevalence and severity of gingivitis in American adults. Am J Dent 2010;23:9-13 

• Average number 
of patients per 1 
DDS/2 RDHs: 
1,000 adults 

• = 420 adults over 
age 30 have 
periodontitis (42%)

• Not including 
additional patients 
with gingivitis, or 
patients younger 
than age 30 

Projections of the Prevalence 
of Periodontitis within the 
Average Dental Practice
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When do you intervene in the 
periodontal disease process? 

•1.8 mm is the average sulcus depth
•Range for a healthy periodontium is 1-3 mm sulcus depth

Orban B, Kohler J. Die physiologische Zahn-fleischtasche, 
Epithelansatz und Epitheltie fenwucherung. Z Stomatol 1924 22:353.

Things that Hijack Early 
Intervention of Periodontitis
• Preoccupation with basing 
diagnosis on pocket depth 
instead of clinical attachment 
loss 

• Lack of recognition of the 
severity of disease as a result 
of over-reliance on 
radiographic evidence of bone 
destruction

• Improper probing technique or 
hasty recording

• Failure to perform periodontal risk 
assessment

• Failure to assess tooth mobility or 
assess properly

• Failure to observe and measure 
furcation involvement

• Failure to recognize patients’ 
diseases or conditions that may be 
improved by periodontal treatment

•Lack of recognition of iatrogenic factors that predispose 
patients to periodontal destruction

•Failure to properly and consistently assess clinical 
endpoints, recognize case failure or periodontal instability

•Failure to properly re-evaluate a case after phase I therapy
•Assumption that periodontal treatment doesn't need to be 
reinstituted in patients in periodontal maintenance 

•Lack of understanding of how to perform a comprehensive 
periodontal evaluation 

Probing Technique will Greatly 
Influence Diagnosis of Periodontitis Calculating Clinical Attachment Loss Assessing Tooth Mobility

Horizontal mobility

Vertical mobility

Classification Description

Class I Slight mobility; ≤ 1 mm of horizontal 
displacement in a facial-lingual direction

Class II Moderate mobility; ≥ 1 mm of horizontal 
displacement in facial-lingual direction

Class III

Severe mobility; ≥ 1 mm of horizontal 
displacement in facial-lingual direction, 
combined with vertical displacement (tooth 
is depressible in socket)

• Before changes in the bone can be seen 
radiographically, even to the most 
experienced clinicians, a 30 - 50% loss of 
mineralization must occur

• Mild to moderate cases of periodontitis 
cannot be detected by using radiographs 
as radiographic evidence bone loss is 
marginal at this stage

Jeffcoat MK, Reddy MS. A comparison of probing and radiographic methods for 
detection of periodontal disease progression. Current Opinions in Dentistry, 1, 45-51. 

Tonetti MS, et al. Stage and grading of periodontitis: Framework and proposal of a new 
classification and case definition. J Periodontol 2018;89(Suppl 1):S159-S172 

Over-Reliance on 
Radiographic Evidence of 
Periodontal Disease

Goodson JM, Haffajee AD, Socransky SS. The relationship between attachment level loss and 
alveolar bone loss. J Clin Periodontol 11:348, 1984

Bender IB, Seltzer S. Roentgenographic and direct observation of experimental 
lesions in bone. I. Am Dent Assoc 62:152, 1961.
Bender IB, Seltzer S. Roentgenographic and direct observation of experimental 
lesions in bone. II. Am Dent Assoc 62:708, 1961.
Ramadan ABE, Mitchell DF. A roentgenographic study of experimental bone 
destruction. Oral Surg Oral Med Oral Pathol 15:934, 1962.

•Radiographic images show less 
severe bone loss than actually present

•Loss of probing attachment precedes 
bone loss (as evidenced 
radiographically) by 6-8 months

•Earliest signs of periodontal disease 
must be detected clinically

Theilade J. An evaluation of the reliability of radiographs in the 
measurement of bone loss in periodontal disease. J Periodontol 1960

Accurately Measuring 
Furcation Invasion

Curvature of concavity can be felt 
with probe tip; however, probe 
cannot enter furcation

Buccal furcation can be 
probed to a depth < 3 mm

Probe can partially enter the furcation, 
but is not able to pass through

Probe will pass completely 
through the furcation

Same as Class III except 
entrance to furca is 
clinically visible due to 
gingival recession/bone 
resorption (severe)
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Determining the Rate of 
Periodontal Disease Progression

CAL 1-2 mm 3-4 mm ≥ 5 mm

Disease
Severity Slight Moderate Severe

1999 Classification of Periodontal 
Disease Severity

Armitage GC. Development of a Classification System for Periodontal Diseases and Conditions. Ann Periodontol; 4:1;1999

… and that 
was it!

Shortcomings of the 1999 
Classification of Periodontal Diseases
•Based solely on disease severity
•Failed to capture important aspects of 
individual patients’ disease:

• Complexity of management
• Level of knowledge and training required for 

managing individual cases
• Risk factors that influence therapeutic outcomes
• Rate of disease progression
• Responsiveness to therapy
• Potential affect of periodontal disease on 

systemic health
Tonetti MS, et al. Staging and grading of periodontitis: 
Framework and proposal for new classification and case 
definition. J Periodontol 2018;89(Suppl 1):S159-S172

• 142 sites (83%) BOP
•77 sites (46%) PD < 4 mm
•23 sites (14%) PD ≥ 4 < 5
•68 sites (40%)  PD ≥ 5 mm
•CAL ≥ 5 mm on 26 teeth
•CAL at site of greatest loss 
= 11 mm

•Age 62
•BMI = 30
•Type 2 diabetes
•HbA1c = 8.8 (14 mos. ago)

Chief 
Complaint “Not a big deal”

Classification of Periodontal & Peri-Implant 
Diseases and Conditions (2017)

Adapted from Caton, et al. A new classification scheme for periodontal and 
peri-implant diseases and conditions- Introduction and key changes from 
the 1999 classification. J Periodontol 2018;89(Suppl 1):S1-S8

Periodontal Diseases & Conditions
Periodontal Health & Gingival 

Diseases & Conditions
Periodontitis Other Conditions Affecting 

the Periodontium

1. Necrotizing              
Periodontal            
Disease

2. Periodontitis as a    
Manifestation of       
Systemic Diseases

3. Periodontitis

1. Systemic Diseases/Conditions Affecting 
Periodontal Support

2. Perio Abscesses & Endo-Perio Lesions
3. Mucogingival Deformities
4. Traumatic Occlusal Forces
5. Tooth & Prosthesis Related Factors

Peri-Implant Diseases & Conditions
Peri-Implant Health Peri-Implant Mucositis Peri-Implantitis Peri-implant Soft and Hard Tissue 

Deficiencies

1. Periodontal Health & Gingival Health
2. Gingivitis: Biofilm-induced
3. Gingival Diseases:  Non-Biofilm-

Induced

•Staging: 
• Severity
• Complexity of 
management

• Extent & distribution

•Grading: 
• Rate of progression
• Future risk
• Potential health impact

Tonetti MS, et al. Staging and grading of periodontitis: Framework and proposal for 
new classification and case definition. J Periodontol 2018;89(Suppl 1):S159-S172

Progression Grade A: 
Slow Rate

Grade B:
Moderate Rate

Grade C:
Rapid Rate

Primary 
Criteria

(whenever 
available, use 

direct 
evidence)

Direct evidence of 
progression

Radiographic 
bone loss or CAL

No loss over 5 
years

< 2 mm over 5 
years ≥ 2 mm over 5 years

Indirect evidence of 
progression

% Bone loss/age < 0.25 0.25-1.0 > 1.0

Biofilm –
Destruction  

Ratio            
(Case Phenotype)

Heavy biofilm 
deposits with low 

levels of 
destruction

Destruction 
commensurate 

with biofilm 
deposits

Destruction exceeds 
expectations given 

biofilm deposits; specific 
clinical patterns 

suggestive of periods of 
rapid progression or 
early onset disease

Grade 
Modifiers Risk Factors

Smoking Non-Smoker < 10 
cigarettes/day ≥ 10 cigarettes/day

Diabetes Normoglycemic;
No diabetes DX

HbA1c < 7.0 % in 
patients with 

diabetes

HbA1c > 7.0% in 
patients with diabetes

Grading of Periodontitis (Rate of 
Destruction, Future Risk, Potential Health Impact)

Fritz PC, et al. The New Global Classification System for Periodontal and Peri-Implant Diseases: 
An Executive Summary for the Busy Dental Professional. Oralhealth; October 16, 2018
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Grade: 
Rate of Destruction

Tonetti MS, et al. Staging and grading of periodontitis: 
Framework and proposal for new classification and case 
definition. J Periodontol 2018;89(Suppl 1):S159-S172

Assessing Stability in a 
Reduced Periodontium

Periodontal DX, TX 
and Long-Term 
Stabilization can no 
Longer Rely on Cookie 
Cutter Approaches 

39

• A ‘one-size-fits all’ strategy is based on obsolete science
• Given what we know about periodontal systemic 

interrelationships, we must focus on dynamic changes in 
the rate of disease progression

• Will require more critical thinking, Implementing  our 
knowledge of periodontal-systemic science, and  well-
informed clinical judgment

• We must do a better job of risk-based assessment

Assessment of the 
Status/Stability 

Dietrich T, et al. Periodontal 
diagnosis in the context of the  
2017 classification of 
periodontal diseases and 
conditions – implementation in 
clinical practice. British Dental 
Journal; Jan 11, 2019
Caton, et al. A new 
classification scheme for 
periodontal and peri-implant 
diseases and conditions-
Introduction and key changes 
from the 1999 classification. J 
Periodontol 2018;89(Suppl 
1):S1-S8
Lang NP, Bartold PM. 
Periodontal health.  J 
Periodontol 2018;89(Suppl 
1):S9-S16

Current 
Status BOP PPD BOP at 4 mm 

PD Sites
Modifiable 

Risk Factors

Stable < 10% ≤ 4 mm None Controlled

Remission ≥ 10% ≤ 4 mm None Not fully 
controlled

Unstable ≥ 5 mm or         
≥ 4 mm with BOP YES Not controlled

A New Therapeutic Target: Periodontal Disease 
Remission/Control, with Reduced Periodontium 
•Remission: 

• Symptoms become less severe but 
not fully resolved

• Significant decrease in 
inflammation

• Improvement in other clinical 
parameters

• Modifying and predisposing factors 
not fully controlled

• Stabilization of disease progression

Low disease activity may be 
an acceptable alternative 
therapeutic target in long-
standing disease

Lang NP, Bartold PM. Periodontal health.  J Periodontol 2018;89(Suppl 1):S9-S16

Periodontal Disease Risk Assessment
• Smoking
• Poorly-controlled 

diabetes
• Osteoporosis
• Immunodeficiency
• Rheumatoid arthritis
• Obesity
• Certain medications
• Genetics (large portion 

of the variance in clinical 
severity of periodontitis)

Tonetti MS, et al. Staging and grading of periodontitis: Framework and proposal for new 
classification and case definition. J Periodontol 2018;89(Suppl 1):S159-S172

80%
Non-plaque 
related risk 

factors 

20% risk 
from 

plaque

(2008) The AAP Guidelines 
describe risk assessment 
as ‘‘. . . increasingly 
important in periodontal 
treatment planning and 
should be part of every 
comprehensive dental and 
periodontal evaluation.’’

Additional Modifiable Risk 
Factors that Influence Grade 
(Rate of Disease Progression)

• Immunodeficiency
• I-L1 Polymorphism  

(genetics)
• Inflammatory-driven 

diseases /conditions that 
influence the health of the 
periodontium

• Osteoporosis
• Rheumatoid Arthritis

• Medications that 
impact periodontal 
health

• Stress
• Obesity
• Poor nutrition

• Iatrogenically 
imposed conditions

• Infrequent dental 
care

• Microbes from the 
red & orange 
complexes

Systemic Environmental Local

Systemic Diseases that may be 
Influenced by Periodontal TX
•Diabetes
•Coronary artery disease
•Cerebrovascular disease
•Respiratory diseases
•Rheumatoid arthritis
•Dialysis
•Metabolic Syndrome
•Adverse pregnancy outcomes
•Others?

Tonetti MS, et al. Staging and grading 
of periodontitis: Framework and 
proposal for new classification and case 
definition. J Periodontol 2018;89(Suppl 
1):S159-S172; Lang NP, Bartold PM. 
Periodontal health. l J Periodontol 
2018;89(Suppl 1):S9-S16
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Modifiable Risk 
Factors Controlled

Modifiable Risk Factors 
Uncontrolled

Periodontal 
Parameters 

Decline

Periodontal 
Parameters 

Improve

Remission

Stable

Unstable

The Role of Continuous Risk Assessment 
in the Diagnosis of Periodontal Disease 

Continuous Risk Assessment & 
Periodontal Recare Intervals

6 parameters of risk:
1. BOP
2. Probing depths ≥ 5 mm
3. Tooth loss
4. Bone loss in relation to age
5. Systemic disease and 

genetics
6. Smoking and associated 

lifestyle risks

Lang NP, Tonetti MS. 
Periodontal risk assessment for 
patients in supportive 
periodontal therapy. Oral Health 
Prev Dent 2003;1:7-16
AES Tan. Periodontal  
maintenance. Australian Dental 
Journal 2009; 54(1 Suppl): 
S110-S117. 

In product section at 
www.caseyhein.com

Reducing Periodontal Disease Activity 
during Periodontal Maintenance:      

The Perio Protect System

Therapeutic 
Goals of 

Periodontal 
Maintenance 

Therapy (PMT)

― Preserve the 
homeostasis of 
periodontal tissues 
achieved after initial 
periodontal treatment 

― Create ecological 
conditions that make 
survival of periodontal 
pathogens unsustainable

American Academy 
of Periodontology. 
Position paper. 
Supportive 
periodontal therapy. 
J Periodontol 
1998;69:502–506.

#
Prevent or minimize 
the recurrence and 
progression of 
periodontal disease 
in patients who have 
been previously 
treated for gingivitis, 
periodontitis, and 
peri- implantitis

1.7% Hydrogen Peroxide

How does 
Perio Tray® work?
Patented internal peripheral seal and 
extension system works like a gasket to 
prevent medication from leaking into 
the mouth and to deliver medication 
deep into periodontal pockets

Dunlap T, et al. Subgingival delivery of oral debriding agents: 
A proof of concept. J Clin Dent 2011;22:149-158

•Hydrogen peroxide at 1.7% could be delivered 
into 9 mm pockets

•Concentration increases over wear time without 
degradation

•Patients’ full-mouth periodontal charts and study 
models are sent to the lab for tray fabrication 

•Dentists prescribe frequency and length of time 
•Frequency of usage starts at 2X/day and 
reduced to 1X/day as quickly as possible

In-Vitro Proof of 
Concept Study: 2011

Dunlap T, et al. Subgingival 
delivery of oral debriding 
agents: A proof of concept. J 
Clin Dent 2011;22:149-158

Progression 
of 

Periodontitis

Tooth 
Loss

HbA1c ≥ 
6.5% 2.9 3.1

+ Smoking 3.7 4.1

+ BOP in 
>30% 4.1

+ PD 4 to 6
mm in ≤ 

10% of sites
3.3

Odds Ratios

Influence of Glycemic Control in Progression of 
Periodontitis and Tooth Loss During Periodontal 
Maintenance Therapy

Costa FO, Cota LOM, Lages EJP, et. Progression of Periodontitis and Tooth
Loss Associated with Glycemic Control in Individuals Undergoing Periodontal
Maintenance Therapy: A 5-Year Follow-Up Study. J Periodontol 2013;84:595-605.
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Minimizing the Recurrence and 
Progression of Periodontitis

•66 failing periodontal maintenance 
patients who had exhausted treatment 
options

•RX prescription trays with a 1.7% 
hydrogen peroxide gel once or twice 
daily for 2½ - 5 yrs

•Metrics: PPD, BOP, smoking status, 
compliance with tray usage; data 
collected prior to tray therapy usage 
and after tray delivery at 6 months,1 
year, and annual intervals

•Results: Clinical and statistical 
reduction in BOP maintained over the 
length of the study (p ≤ 0.01); only 1 
out of 1,745 teeth  lost during study

•Conclusion: Prescription tray 
application of peroxide gel, as an 
adjunct to frequent periodontal 
maintenance appointments for 
refractory patients, demonstrated 
significant reductions in BOP for 
smokers and non-smokers who used 
tray delivery 1-2 times/day

Efficacy of RX Perio Tray® & Perio Gel®: 
Study of Medically-Complex Case
•Patient profile:

• White female; age 42
• Medical: Multiple heart surgeries, celiac 

disease; multiple food allergies, 
medications: metoprolol, aspirin, 
omeprazole, Atrovent 

Source of case study: Jamie Rotunno, RDH, BSDH; James W.W. 
McCreight, DDS Steamboat Springs, CO; Used with permission

•Progression of case:
• 2014: Presented as a NP; CC: periodontal 

disease
• June 2015: SRP 
• August 2015:  As a high-risk patient, she was 

prescribed the Perio Trays® with Perio Gel® with 
Vibramycin; 1X/day, and 2X/day for 2 weeks prior 
to next appointment, in anticipation heart surgery 

• September 2015: Patient had heart surgery
• Patient did not use trays and did not return for 10 

months

Source of case study: Jamie Rotunno, RDH, BSDH; James W.W. 
McCreight, DDS Steamboat Springs, CO; Used with permission

• June 2016:  
• Radiographs, probing, intraoral 

photographs, microbial testing
• Perio findings:

• PPD < 4 mm: 152 sites 
(82%)

• PPD ≥ 4 mm < 5 mm: 25 
sites (13%)

• PPD ≥ 5 mm: 9 sites (5%)
• BOP: 91 sites (49%)

• DX: Type III Chronic 
Periodontitis

• Debridement (1st) and laser

Source of case study: Jamie Rotunno, RDH, BSDH; James W.W. 
McCreight, DDS Steamboat Springs, CO; Used with permission

June 2016

Source of case study: Jamie Rotunno, RDH, BSDH; James W.W. 
McCreight, DDS Steamboat Springs, CO; Used with permission

•August 2016: Debridement (2nd) with laser; patient prescribed PPM 
•November 2016: First “follow-up visit”: 

• General improvement in BOP with general, slight decrease in inflammation
• Decreased PPD 
• Patient asked to continue to wear trays 2X/day with Vibramycin and Perio 

Gel®; assigned 10-week intervals for SPT

Source of case study: Jamie Rotunno, RDH, BSDH; James W.W. 
McCreight, DDS Steamboat Springs, CO; Used with permission

6/14/16

11/8/16

Source of case study: Jamie Rotunno, RDH, BSDH; James W.W. 
McCreight, DDS Steamboat Springs, CO; Used with permission

•February 2017: 3-4 mm PPD with generalized, slight  
inflammation, slight to moderate supragingival 
calculus on the lingual of mandibular anteriors

Source of case study: Jamie Rotunno, RDH, BSDH; James W.W. 
McCreight, DDS Steamboat Springs, CO; Used with permission
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Source of case study: Jamie Rotunno, RDH, BSDH; James W.W. 
McCreight, DDS Steamboat Springs, CO; Used with permission

Comparing Metrics Before and After 
Debridement, Laser and Perio Protect© 

June 14, 2016 February 9, 2017
5 months

PPD <4 mm 152 sites (82%) 179 sites (96%) 14% 

PPD ≥ 4 mm ≤ 5 mm 25 sites (13%) 7 sites (4%) 9%

PPD > 5 mm 9 sites (5%) 0 Sites (0%) 5%

BOP 91 sites (49%) 22 sites (12%) 37%

Source of case study: Jamie Rotunno, RDH, BSDH; James W.W. 
McCreight, DDS Steamboat Springs, CO; Used with permission

Coding, Costs and Fees for Perio Trays®
•D5994 Periodontal medicament 
carrier with peripheral seal –
laboratory processed
• “A custom fabricated, laboratory 
processed carrier that covers the 
teeth and alveolar mucosa. Used 
as a vehicle to deliver prescribed 
medicaments for sustained 
contact.”

• D5994 should be documented 
per arch, therefore list the code 
twice for 2 Perio Trays®

•Cost to practice: 
• Lab fees for Perio Trays® are 
≈ $90/arch at Perio Protect 
Labs (5 in US, 3 in CAN) 

• $12-16/tube Perio Gel® 
(depending on volume); most 
offices include 4 tubes with 
initial tray delivery to patient 

•Fees to patients: ≈ $800/set or 
$400/tray

Cytokine Storm is 
not a New Medical 
Phenomena 

Cytokine storms are not unique to 
COVID-19. The phenomena has 
been implicated in the H5N1 
influenza (‘bird flu’) (2008), SARS-
CoV-1 (2003), H1N1 influenza A 
virus (a.k.a. Spanish Flu) 
pandemic of 1918, with a death 
toll of 17M - 50M (est), making it, 
to date, one of the deadliest 
pandemics in human history. 

Soldiers from Fort Riley, Kansas, ill with Spanish flu at a hospital ward 
at Camp Funston . Source: https://en.wikipedia.org/wiki/Spanish_flu

Seattle police wearing masks in December 1918:.                       
Source: https://thereaderwiki.com/en/1918_flu_pandemic   

In order to get your CDE certificate, please proceed to 
the post-test. After successful completion of the test, 
you will be directed on how to access and download 
your certificate. You’ve got this! 
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