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Short running title: Diagnosis of gray zone Stage Il periodontitis
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One sent mmary: Credible clinical judgment is needed to differentiate between

3

Stage lll a e |V periodontitis.
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ABSTRA

dNUSCY

Introd to best classify the Stage lll and IV periodontitis cases that share

common feat of the most severe clinical attachment loss and the most severe

M

radiog loss?

1

Case Pre n: Two patients presented features of generalized periodontitis, with

severe pral depth and clinical attachment loss that would meet inclusion in both Stage Il

and IV. The€ases retained all teeth but were further complicated by teeth drifting and

h

secondarygocclusal trauma. Appropriate disease classification required clinical judgement

and le classification of Stage lll, Grade C for both cases.

{

G

Conclusion: Patient-based clinical judgement, aiming for long-term preservation of natural
dentition, dri e final assignment of staging when the case falls in the “gray zone” that

focuses jor differences in Stage Ill and IV periodontitis.

A
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Key word @ ase Progression, Periodontitis, Prognosis, Risk Factors, Tooth Loss,

Period@thent Loss.

Exemplarges: Figure 1a, Figure 2a.

BACKG Rw

Medical c:ions are utilized to transform clinical data into diagnostic categories that

guide the !agnosis for a specific patient, assist treatment planning, and estimate short- and

reflect ou dge and understanding of the disease pathogenesis. The 1999 World

Works Classification of Periodontal Diseases and Conditions emphasized the
distinction n Chronic and Aggressive Periodontitis, that dominated clinical practices

and much of periodontal research for two decades '. The 2017 World Workshop joined

long-term proino;is. The classification of periodontal diseases evolved over the decades to

experts frﬁ the American Academy of Periodontology (AAP) and the European Federation
of Period (EFP), and recognized Periodontitis as one disease entity with a broad
range of presentations, i.e. phenotypes. The staging and grading system was
adopteﬂ multiple dimensions to help classify different clinical phenotypes to
distinguwmes to guide management of cases that require more advanced
knowledg newly developed classification matrix for periodontitis evaluates the

severity a t of the past destruction, the complexity of treatment, and potential risk for
funher¢n. The periodontal community is undergoing the process of adaptation to
the new systefM®and exploration of “gray zone” cases that may produce uncertain clinical
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scenarios in need of thoughtful clinical judgement % A call for sharing experience and
rationale on how to interpret the “gray zone” is needed and narratives have been published
to guidWS on their interpretation and dissemination of the new classification *°.
Therefore this article is to present two “gray-zone” cases that fall within Stage IlI
and |V manesiliusisates the decision-making process and the clinical judgment that was used

to differenhge [l and Stage IV cases.

CLINICALQNTATION

Patients

S

eived at the Department of Periodontics and Oral Medicine, University of

Michigan Schooljof Dentistry. Both patients have electronically signed an informed consent

U

for periodontal examination and treatment, and gave oral consent for the use of clinical,

radiograpﬁohotographic data for research purposes.
Case 1: m
Patien IS a 46-year-old Caucasian female who presented to the Department of

Period the University of Michigan for consultation. Medical history revealed

M

uncontrolled Type 2 diabetes mellitus (T2DM; HbA1c: 9.4%) and morbid obesity [body

1

mass in 1): 50.6 kg/m?]. Medications at the time of first examinations were

Glargine Dulaglutide™ and Empagliflozin*. The patient was a former smoker who

O

used to s 10 cigarettes/day for 5 years and quitted 20 years ago. Clinical photos

q

(Figure 1A) show the patient’'s deep overbite along with tooth drifting/flaring in the upper

anterio dditionally, the patient had no missing teeth.

ut

*Basaglar, Eli Lill Company, IN, USA

and Company, IN, USA

i Jardiance, Boehringer Ingelheim Pharmaceuticals, Inc., CT, USA
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The severity component of staging a case is based on the greatest interdental clinical
attachme#oss(AL) and radiographic bone loss (RBL). The notable periodontal (Figure
1B) and @ phic (Figure 1C) findings include: probing depths (PD) and AL up to
11mm i mamesRBL to mid-third of root length or beyond, both of which qualify this patient
for being Lﬂ as either Stage Ill or IV based on severity. In this case with no history of

any tooth foss, th@ current severity based on AL and RBL is not under-estimated due to prior

C

removal a everely affected teeth. In cases where teeth have been removed, the

S

remaining t€€th#often do not adequately represent the maximum severity of past destruction

of periodontal supporting tissues.

U

Since the ity factors for this case differentiate Stage Il and IV from Stage | and II,

I

the prima nge then becomes how to differentiate Stage Ill from Stage IV cases.

d

Stage lll and Stage IV cases often include probing depths that exceed 5 mm, vertical
bone loss o m or greater, and class Il or lll furcation involvement. Stage IV cases,

howev

\'{

stantially more challenging to treat and often require interdisciplinary

approach to reconstruct masticatory function and lost support for vertical dimension. The

[

Stage IV cases often have fewer than 20 remaining teeth positioned as 10 opposing

pairs and @ e substantial tooth mobility of degree 2 and greater.

This cas ave some drifting and flaring of maxillary anterior teeth but does not

n

exhibit | loss of vertical dimension, substantial mobility, or masticatory

t

dysfunctioh.

U

Although severeiperiodontitis is evident in this case, there is no clear indication of teeth
having a s status that would suggest periodontitis-driven tooth removal during

initial p therapy. Considering that the patient did not lose any teeth due to

A

periodontitis, and considering the current efficacy of periodontal regeneration for
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infrabony defects, this case is more consistent with a Stage Ill than a Stage IV case
(Figure 1D). Approximately 46% of this patient’s teeth have AL of 6-11mm and >30% of
teeth hWe RBL, indicating that the extent of severity and complexity of this case

should be w ered generalized Stage llI.

-

Case rmannagement

The Gradgsfor®pis case was derived primarily from the maximum RBL of approximately

cr

60% of ro gth/age 46 = 1.3 ratio, indicating a relatively rapid past progression of

S

bone and egtive tissue destruction. The severe inflammatory tissue reaction despite

the relati levels of plaque and calculus buildup, together with the uncontrolled

U

T2DM (H *9.4%) and severe obesity, which further supports a Grade C (Figure 1E),

that identifies the patient as less likely to respond predictably to standard principles of

I

periodonti py and maintenance. All of the observations noted above lead to a

a

final peri classification for this case of Generalized Stage Il Grade C

Period

M

Case 2:

1

JV., a -old Caucasian female, presented at the University of Michigan for

Periodonts Itation. Medical history was negative for any significant diseases or

conditions eXeept for obesity (BMI: 39.2 kg/m?). The patient is a non-smoker. Currently, she

i

takes no Ypedication but claimed that she occasionally took the following supplements or

medicati : iotics to better her immune system, Sertraline HCL® for her anxiety,

{

Lansoprazole” gastroesophageal reflux disease (GERD), melatonin to help her sleep,

L.

5 Zoloft, ., NY, USA

A

** Prevacid, Takeda Pharmaceuticals U.S.A., Inc., MA, USA
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Oxybutynin'™ for frequent urination. Clinical pictures (Figure 2A) showed no tooth loss and
significant recession of the lower left central incisor (#24). Periodontal evaluations (Figure
2B) revwnd AL from 5 to 11mm, and radiographic bone loss (Figure 2C) extended

to the mit and beyond, with vertical bony defects extending up to the apical third

of the neot(#24gmgeneralized mobility with localized secondary occlusal trauma (#24, #25).

[

The cIinicurity component of this case would qualify for Stage Il or Stage IV

periodonti d on AL level and RBL extending to mid-third of the root and beyond

(Figure 2B).g5tage IV generally is differentiated from Stage Il based on a sufficient

D

number :g teeth such that there is a loss of support for vertical dimension and
substanti mobility, drifting or flaring. Other factors that include probing depths that
exceed 5!mm, vertical bone loss of 3 mm or greater, and class Il or Ill furcation

involveme t differentiate Stage Il or Stage IV.
Case management

Approxi % of the teeth exhibited AL =5mm, which contributes to a diagnosis of
generalized periodontitis. Regarding the risk of progression, the high ratio of bone loss/age
of 1.94 plSthis Eatient in Grade C category. After careful evaluation, the final periodontal
diagnosisGtermined to be Generalized Stage Ill Grade C Periodontitis. Despite

absence o of the grade modifiers diabetes and smoking, it was interesting to notice

the signifignt inflammation characterizing the patient’s periodontium (Figure 2E).

=

DISCUSS:

<G

" Ditropan, Janssen Pharmaceuticals, Inc., NJ, USA
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The primary goal of periodontal treatment is preservation of natural dentition in health,

comfort, function, and esthetics °

, and is best achieved through an accurate diagnosis,
treatme#nnmg, regular maintenance, and long-term follow-up. The Staging and Grading
system © @ guide for clinicians to highlight the important differentiating features of
severempaniodentitis cases that may have a major impact on treatment, monitoring, and

efforts to& systemic factors that may influence the patient’s response to therapy.

Solely cofisidering the severity of disease presentation, both patients mentioned in this

C

manuscrimbe classified as either Stage lll or IV. Despite the local factors that could
affect com i of the cases (teeth drifting for Case 1 and secondary occlusal trauma for
Case 2) neither patient is likely to lose the whole dentition if properly treated with periodontal

etiologic a ctive therapy. An additional factor that complicates the Staging diagnosis

1L

is the pati rspective towards an extensive multidisciplinary plan. Despite that Case 1

experiencga ‘@ icant facial drifting of the whole anterior maxillary complex, the patient was

a

not interested to start any orthodontic therapy to improve the occlusal scheme and re-

establish a logical overbite/protrusion. As the patient was considered not at risk of

V]

dentiti hout multidisciplinary care, the diagnosis was finalized as Stage |l

Periodontitis. However, if the patient had been interested to undergo orthodontic treatment,

I

further intervention would have been needed and the patient diagnosis would then change to

Stage IV @ the increased complexity of the overall multidisciplinary rehabilitation.

Assigning C for both patients entails additional evaluations in collaboration with

1

the pa ician to more accurately identify other risk factors that may influence

t

other chrBnic inflammatory diseases that may be more predictive of progression of

9

periodontitis. Udgontrolled diabetes mellitus of Case 1 significantly contributed to the
imbalance en host immune response and the local resident microflora. Given

current | tion on these patients, we will assume that the hyper-reactive tissue

A

response featured by high inflammatory appearance despite low quantity of bacterial
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debris was the main driver of progressive attachment loss. Case 2 did not present grade
modifiers such as smoking and diabetes, and a more in-depth evaluation of genetic
suscepMderlying systemic inflammation, and levels of C-reactive protein were
suggeste tter understand the origin of her increased susceptibility to rapid
periodentaisbreakdown.

While in Lases it seems obvious from a clinical and patient perspective that a
tooth nee@action, in scenarios of generalized questionable periodontal prognosis
clinicians @n tients face the dilemma whether keeping or replacing a tooth will
dramatica ct the overall periodontal-occlusal conditions. In these cases, defining a
definitive prognssis as well as the best treatment plan appear a subtle task. It is
important in mind how the definition of periodontally hopeless tooth changed

multiple ti r the decades to reflect the advances in periodontal therapy, and how

treatmenmesewation of natural dentition still remains the primary goal of
Periodontolo . In this line of thought, periodontal treatment of Generalized Stage
/v Grade%riodontitis requires significant clinical judgment to best determine the
project rognosis, and the full-mouth implications that tooth preservation or

extraction gould provide to the patient seeking care at the periodontal office.

In conclusi two cases were presented to guide the clinician to better diagnose
periodont@ the clinical appearance would clearly distinguish both cases as being
Stage |l “Pdt not Stage | or Il. It was less clear, however, how one should clarify the
distincgh of the two cases to guide a Stage lll periodontitis classification. The
strong distinction between Stage Ill and Stage IV involves clinical judgment on the
implicatiormr tooth loss and the near-term risk of losing additional teeth, while the rate
of past pr n together with grade modifiers guide a best estimate as to how the patient

may resp periodontal therapy based on standard principles of treatment and

maintenance care.
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Summary

{

Why ar es e The present cases guide an accurate differentiation between
new infor Stage lll and IV periodontitis, which greatly influences the
N treatment plan and is crucial for long-term success of
L periodontal therapy.
O
What are for » Accurate staging of a patient based on the following criteria:
successfum

the risk to lose more than 4 teeth, up to the whole
management of these

G

dentition,

cases?
! - the need of complex multidisciplinary treatment plans for
m functional rehabilitation

What ary e The distinction between Stage Il and IV Periodontitis and an

Y%

limitatio ccess accurate assessment of Grade relies on the subjective
in such cases? evaluation of tooth prognosis, that might be biased by
operator personal experience, training, knowledge and a

patient’s overall health orientation.

thor
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Legend: :

Figure 1. C linical presentation and classification decision making

Figure 1a. Facia aoral view divided by sextants.
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Figure 1b. lgitial maxillary and mandibular periodontal chart. Abbreviations. PD: probing depth. FMJ-
CEJ: distan he free gingival margin to the cemento-enamel junction. MGJ: distance from the

mucogingimon to the free gingival margin.
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Figure 1 of intraoral periapical and bitewing radiographs.
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Figure 1d. Staging matrix as officially reported in the 2017

Periodontitis stage

World Workshop?.

site of greatest

Initial Moderate Severe with potential Severe with potential for
Peri, it P it for tooth loss dentition loss
Stage 1 Stage 11 Stage 111 Stage IV
Interdental CAL at 1 to2 mm Jw4mm 25 mm 25 mm

Caronal third
(<15%)

Coronal third
(15% 10 33%)

Extending to mid-third
of root and beyond

Extending to mid-third
of root and beyond

No tooth loss du

e to periodontitis

Tooth loss due to
periodontitis of
<4 teeth

Tooth loss due to
periodontitis of
25 teeth

.é\ loss
S Radiographic bone
> loss
o 0ss
(7] Tooth lass
Local

2
x
2
[
=
o
(6]

Maximum probing
depth <4 mm

Mostly horizontal
bone loss

Maximum probing
depth <5 mm
Mostly horizontal

bone loss

In addition to stage
11 complexity:

Probing depth =6 mm

Vertical bone loss
=3 mm

Furcation
involvement Class
Wor I

Moderate ridge
defect

In addition to stage 11
complexity:

Need for complex
rehabilitation due to:

Masticatory dysfunction

Secondary occlusal trauma

(tooth mobility degree
>2)

Less than 20 remaining

teeth (10 opposing pairs)

Extentand | Add to stage as
distribution descriptor

For each s
pattern

ge, describe extent as localized (<30% of teeth involved), generalized, or molar/incisor

Figure le. Gradinglihatrix as officially reported in the 2017 World Workshop?.
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Grade A: Grade B: Grade C:
Slow rate of Moderate rate of Rapid rate of
Periodontitis grade P! i il

Direct evidence of

Longitudinal data

progression

grap
bone loss or
CAL)

Evidence of no loss
over § years

<2 mm over 5 years

prog:
22 mm over 5 years

Primary criteria

Indirect evidence of

progression

% bone lossfage

<0.25

0.2510 1.0

>1.0

Case phenotype

Heavy biofilm
deposits with low
levels of

destruction

Destruction
commensurate
with biofilm
deposits

Destruction exceeds
expectation given biofilm
deposit
pattern

specific clinical
ggestive of

periods of rapid
on andfor early

onset disease (e.g.,

progres

molarfincisor pattern;
lack of expected response
to standard bacterial
control therapies)

Grade modifiers

Risk factors

Smoking Non-smoker Smoker <10 Smoker 210 cigarettes/day
cigarettes/day
Diabetes Normoglycemic/ HbAlc <7.0% in HbAlc 27.0% in patients
no diagnosis patients with with diabetes
of diabetes diabetes

FigurefZ. 2 clinical presentation and classification decision making

Figure

aoral view divided by sextants.
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Figure 2b. Initial maxillary and mandibular chart. Abbreviations. PD: probing depth. FMJ-CEJ:
distance from the free gingival margin to the cemento-enamel junction. MGJ: distance from the

mucogingival junct'lf)n to the free gingival margin.
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Figure 2d. Staging matrix as officially reported in the 2017 World Workshop®.

Initial Moderate Severe with potential Severe with potential for
Peri, it P it for tooth loss dentition loss
Periodontitis stage Stage 1 Stage 11 Stage 111 Stage 1V
Interdental CAL at 1 to2 mm Jw4mm 25 mm 25 mm
site of greatest
.é\ loss
E Radiographic bone Caronal third Coronal third Extending to mid-third | Extending to mid-third
ﬂ>) loss (<15%) (15% 10 33%) of root and beyond of root and beyond
v Tooth loss No tooth loss due to periodontitis Tooth loss due to Tooth loss due to
periodontitis of periodontitis of
<4 teeth =5 teeth
In addition to stage In addition to stage 11
I complexity: complexity:
Maximum probing | Maximum probing Probing depth =6 mm | Need for complex
depth <4 mm depth <5 mm rehabilitation due to:
2 Mostly horizontal | Mostly horizontal || Vertical bone loss Masticatory dysfunction
= bone loss bone loss 23 mm Secondary acclusal trauma
o 2 (tooth mobility degree
[ Local Furcation >2)
g 'I'I""‘;];I‘;"‘“"‘ € Severe ridge defect
(51 Bite collapse. drifting,
hin:xlfr:llc ridge flaring
defect Less than 20 remaining
teeth (10 opposing pairs)
Extent and Add to stage as For each stage, describe extent as localized (<30% of teeth involved), generalized, or molar/incisor
distribution descriptor pattern

Figure 2e. Gradinglihatrix as officially reported in the 2017 World Workshop®.
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Grade A: Grade B: Grade C:
Slow rate of Moderate rate of Rapid rate of
T grade progression progr progressi

Direct evidence of
progression

Longitudinal data
(radiographic
bone loss or
CAL)

Evidence of no loss
over 5 years

<2 mm over 5 years

22 mm over 5 years

% hone lossfage

<0.25

02510 1.0

>1.0

Case phenotype Heavy biofilm Destruction Destruction exceeds
Primary criterla dn:p(mllx.w!lh low c[J.mmcnsum[: cxpcc%alu;n g\.\‘.rn hiu?i]m
levels of with biofilm deposits; specific clinical
Indirect evidence of destruction deposits patterns suggestive of
progression periods of rapid
progression and/or early
onsel disease (e
molarfincisor pa
lack of expected response
o standard bacterial
control therapies)
Smoking Non-smoker Smoker <10 Smoker 210 cigarettes/day
cigarettes/day
Grade modifiers |  Risk factors Diabetes Normoglycemic/ HbAlc <7.0% in HbAlc 27.0% in patients

Author Man

no diagnosis
of diabetes
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patients with
diabetes

with diabetes




