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Abstract 

This study assesses the 2017 Classification of Periodontitis from a prognostic perspective, extending beyond mere 

tooth loss. Through a systematic review, we compare this classification to previous major systems, examining their 

prognostic capabilities. Additionally, we introduce a new, simpler, and more eficient prognostic system. 

 

A total of 89 articles were selected from database searches, and a color gradient scale was utilized to compare the 

2017 classification with earlier prognostic systems. 

 

The prognostic capability of the 2017 classification is comparable to McGuire’s system, with various stages and 

grades aligning with different prognostic outcomes. We propose a novel periodontal prognostic scale (PPS) system 

based on 12 parameters. 

 

In conclusion, the 2017 classification offers both diagnostic and limited prognostic capacities for assessing peri- 

odontitis. Visual comparisons with major prognostic systems indicate its potential for estimating periodontal prog- 

nosis, with the best match found in Kwok and Caton’s system. The introduction of the new PPS system emphasizes 

convenience and simplicity, with plans for verification and updates in future studies. 
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Introduction 

Risk and prognostic factors are critical considerations for clini- 

cians treating periodontitis [1]. These factors must be thoroughly 

evaluated during treatment planning and supportive periodontal 

therapy, as they significantly influence disease recurrence and 

prognosis. Effective management of periodontitis hinges on an 

accurate diagnosis that accounts for the disease's etiology, vari- 

ous risk and prognostic factors, and the practitioner's skills [2]. 

 

Periodontal treatment can be broadly classified into nonsurgical 

and surgical therapies, with the latter further divided into respec- 

tive and regenerative procedures. When choosing the appropri- 

ate treatment, clinicians must consider factors such as disease 

severity and progression rate [3]. However, despite careful as- 

sessment and optimal therapy, the long-term prognosis of peri- 

odontitis remains uncertain due to the multitude of influencing 

factors, making precise assessment challenging in practice. 

 

Well-known factors affecting periodontal prognosis include 

smoking, diabetes, plaque levels, and tooth type [4]. Johnson 

et al. have claimed that a “high risk group” of periodontitis ex- 

ists and that a scientific approach must be used to target these 
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patients for prevention and treatment, while Lang et al. have 

proposed a periodontal risk assessment (PRA) based on a func- 

tional diagram that includes the following 6 factors: Bleeding 

on Probing (BOP), Probing Depth (PD), Genetic factors, Tooth 

Loss (TL), Bone Loss (BL)/Age, and Environmental factors [5, 

6]. Page et al. have devised a computer-based risk assessment 

tool to accurately predict the course of periodontal disease, and 

they reported that their risk calculator can be used to assist a 

practitioner to make a decision by predicting disease severity 

and tooth loss [7, 8]. Teich et al. have also reported the utility 

of the computer-based RABIT (risk assessment-based individu- 

al treatment) system for periodontal risk assessment, and many 

other attempts of using PRA to predict the prognosis of peri- 

odontal disease and applying the prediction to treatment plans, 

supportive periodontal therapy, as well as prognosis of periodon- 

tal disease are still being continued today [9-12]. 

 

Despite extensive research since the late 1970s, determining 

periodontal prognosis remains complex due to the interplay of 

numerous patient and practitioner-related variables [13-21]. Re- 

cently in 2021, Farina et al. used the PerioRisk model, which 

was devised by Trombelli et al. in 2009 and incorporates smok- 

ing, diabetes, PD, BOP, and BL/age as risk factors, to study the 

effects of different periodic recall check intervals on TL in 168 

patients with periodontitis with different periodontal risk levels. 

In their research, they concluded that PerioRisk is an effective 

tool for determining the recall interval before conducting sup- 

portive periodontal therapy [22, 23]. In 2022, Rahim-Wöstefeld, 

et al. analyzed tooth-related risk factors and patient-related risk 

factors in order to predict TL in active periodontal treatment and 

reported that abutment function, diabetes, BL, furcation involve- 

ment (FI), and age can be used as prognostic tools [24]. 

However, despite the continued rigorous research, it is still very 

difficult for both general practitioners and periodontists to deter- 

mine periodontal prognosis, because it depends on the combined 

effect of a host of variables that involves both the patient and the 

practitioner. Moreover, prognosis can change over time based 

on therapeutic methods and patient compliance, making it a dy- 

namic and challenging task for clinicians [25]. For such reasons, 

classifying periodontal prognosis is exceedingly complicated 

and difficult for clinicians. For example, there are many cases 

where teeth classified as hopeless prognosis have improved to 

good prognosis after a long period of therapy through the efforts 

of the practitioner and the patient. On the contrary, the oppo- 

site is also possible where good prognosis for a tooth turns into 

hopeless (Figure 1). Additionally, existing prognostic tools often 

rely on subjective judgments, highlighting the need for a more 

objective and consistent system. With the increasing prevalence 

of dental implants, there's also a tendency to favor extractions 

over periodontal treatment, further underscoring the need for an 

effective prognostic system that helps preserve natural teeth. 

 

The 2017 Classification of Periodontitis (the 2017 classification) 

incorporates some prognostic capabilities, enabling clinicians to 

predict disease progression to a certain extent. Recent studies, 

such as those by Ravida et al., have validated the predictive ca- 

pacity of the 2017 classification by examining extraction rates 

[26, 27]. However, research specifically focused on the limita- 

tions and potential of the 2017 classification's prognostic func- 

tion is scarce. This study aims to evaluate the 2017 classifica- 

tion's significance from a prognostic perspective beyond tooth 

loss and to compare it with previous major prognostic systems 

through a systematic review. Furthermore, we propose a novel, 

simpler, and more efficient prognostic system to enhance clinical 

practice in treating periodontitis. 

 

 

Figure 1: A. Clinical case in which the prognosis was changed from hopeless prognosis to good prognosis after regenerative surgery 

and complete supportive periodontal therapy (central incisor on the right mandible). 
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Figure 1: B. Clinical case in which the prognosis changed from good prognosis to hopeless prognosis after 10 years due to erratic 

compliance (second premolar on the left maxilla, first molar & second molar on the left mandible). However, with active periodontal 

therapy, implant treatment and complete compliance, it was possible to gain healthy periodontium again. 

 

Methods 

This systematic review was conducted following the six cat- 

egories and 27 checklists of PRISMA (Preferred Reporting 

Items for Systematic Reviews and Meta-Analyses) [28]. A to- 

tal of 89 articles were selected for this study (Fig. 2). A color 

gradient scale was used to compare the 2017 classification with 

previous prognostic systems. 

 

Search Strategy 

We selected articles for this study through database searches 

on Medline, ScienceDirect, and Google Scholar. Keywords 

used included "periodontal prognosis/prognosis & periodon- 

titis/prognostication & periodontitis," "prognostic model & 

periodontitis/periodontal disease," "risk factor & periodontitis/ 

periodontal disease," "risk assessment & periodontitis/peri- 

odontal disease," and "prognostic factor & periodontitis/peri- 

odontal disease." Additionally, a hand search was conducted to 

find related journals. 

 

Inclusion Criteria 

Articles clearly related to this topic and not related to implants 

were selected. Included papers focused on studies of factors 

affecting periodontal prognosis, evaluation methods of prog- 

nosis, systems for periodontal prognosis, short-term and long- 

term outcomes for prognosis, patient-level risk factors (such 

as age, genetics, obesity, alcohol, diabetes, and smoking), and 

tooth-level risk factors (such as furcation, root proximity, and 

probing depth). Selected papers were divided into two groups: 

"periodontal prognosis" and "periodontal risk assessment.” 

 

Exclusion Criteria 

Articles were excluded based on the following criteria. 

1. Studies done before 1970. 

2. Studies focused on periodontal materials. 

3. Studies focused on epidemiology. 

4. Studies focused on classification. 

5. Studies focused on probing method. 

 

Data Extraction 

Two independent investigators collected articles after discus- 

sion and calibration to eliminate errors and mistakes. For the 

analysis of periodontal prognosis, data were extracted using a 

standardized protocol, including the name of the first author, 

publication year, study design, evaluated items for the prog- 

nostic system, classification of prognosis, criteria of each cat- 

egory, duration of research, patient’s age, and outcomes. For 

the analysis of periodontal risk assessment, extracted data in- 

cluded the name of the first author, publication year, method 

of study, the name of the risk assessment system/model, the 

number of patients, used variables, criteria of parameters, eval- 

uation grade, results, strengths, and limitations. 
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Figure 2: Flowchart of the systematic review process by following the PRISMA protocol 

 

Results 

Review of Previous Classifications for Periodontal Prognosis 

Few studies have thoroughly evaluated periodontal prognosis 

(Table 1). This scarcity is likely due to the complexity of ac- 

curately determining prognosis for a multifactorial disease like 

periodontitis, where many factors are intertwined. Early taxon- 

omy and research were simple and unsophisticated. The first 

known classification of periodontal prognosis was by Hirschfeld 

et al. in 1978, dividing the categories into favorable and ques- 

tionable prognosis [13]. Becker et al. later clarified the condi- 

tions of questionable prognosis and added hopeless prognosis to 

their classification, emphasizing the importance of maintenance 

by reporting differences in prognosis with and without mainte- 

nance [15, 29]. The foundation of modern periodontal prognosis 

classifications was established by McGuire (Table 1, Figure 3B). 

He analyzed various factors to classify prognosis, dividing them 

into factors for individual tooth prognosis and factors for overall 

prognosis. Factors for individual tooth prognosis included per- 

centage of bone loss (BL), probing depth (PD), mobility, and 

furcation involvement (FI), among other miscellaneous factors. 

For overall prognosis, the factors were age, medical status, pa- 

tient cooperation, and the dentist's ability. McGuire categorized 

periodontal prognosis into good, fair, poor, questionable, and 

hopeless. Conditions for these categories were defined as fol- 

lows: 

• Good: Adequate periodontal support and assurance of easy 

maintenance 

• Fair: Mild attachment loss and Class I FI 

• Poor: Moderate attachment loss, Class I and/or Class II FI 

• Questionable: Severe attachment loss, Class II or Class III 

FI, and mobility degree greater than 2 or 3 

• Hopeless: Inadequate attachment to maintain 

McGuire's significant contribution was his report on how ini- 

tially determined prognosis changed over the long term. His 

prognostic system has been validated by other researchers who 

suggested similar classifications [19, 30]. 

 

Kwok and Caton advanced McGuire's concepts and classifica- 

tions (Table 1, Figure 3C) [20]. 

 

They introduced three important concepts for prognosis: 

1. Periodontal stability, which should be continuously evaluat- 

ed by attachment loss and radiographic BL. 

2. Timing for detecting dynamic changes during maintenance. 

3. Consideration of both individual tooth prognosis and over- 

all prognosis. 

 

Based on these components, they proposed a new prognostic 

system divided into four categories: favorable, questionable, un- 

favorable, and hopeless. 

• Favorable prognosis: Periodontal stability is likely to be 

maintained if local and systemic factors can be controlled 

with treatment and maintenance. 

• Questionable prognosis: Periodontal stability may be main- 

tained if local and systemic factors are controlled with treat- 

ment and maintenance, though breakdown may occur under 

other conditions. 

• Unfavorable prognosis: Local and systemic factors cannot 

be controlled, making periodontal stability unlikely to be 

maintained. 

• Hopeless prognosis: Extraction is recommended. 

 

They concluded that their system requires long-term verification 

and adaptation, and several similar suggestions have been made 

since Kwok and Caton devised their prognostic system [21, 31, 32]. 
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Figure 3: Comparison between the 2017 classification and prognostic classifications in the past. A) The 2017 classification is in fact 

a 3-vector system. B) Comparing the prognostic classification of McGuire 1996 and the 2017 classification [17]. C) Comparing the 

prognostic classification of Kwok 2007 and the 2017 classification [20]. D) Comparing the prognostic classification of McGowan 

2017[21] and the 2017 classification. Dotted lines and color gradient scales were used to visually represent the uncertainties 

regarding prognostic boundaries between each set of stage and grade. FI, furcation involvement; BL, bone loss; BOP, bleeding on 

probing; HbA1c = glycated hemoglobin A1c. 

 

Comparing the 2017 Classification with Previous Prognostic 

Systems 

The 2017 classification of periodontitis represents a paradigm 

shift by incorporating risk and prognostic factors, thus allowing 

for a certain degree of prognostication. This necessitates an eval- 

uation of how it compares with existing prognostic systems and 

what its limitations might be. In this study, we compared three 

major prognostic systems: McGuire’s system, Kwok’s system, 

and McGowan’s system (Figure 3, Table 2). 

 

The reason we chose McGuire’s system is that it serves as the 

foundation of most, if not all, modern prognostic systems, and 

most other systems are similar to his system. Kwok’s system 

was selected for its unique incorporation of periodontal stabil- 

ity, and McGowan’s system was included for its recent intro- 

duction and inclusion of both patient-related and tooth-related 

factors. 

 

Comparison with McGuire’s System: McGuire’s system is 

well-regarded for its comprehensive approach to prognosis, 

classifying it into good, fair, poor, questionable, and hopeless 

categories. Comparing this with the 2017 classification: 

• Stage I, Grade A/B corresponds to McGuire’s Good prognosis. 

• Stage I, Grade C and Stage II, Grade A/B align with Fair 

prognosis. 

• Stage II, Grade C and Stage III, Grade A/B align with Poor 

prognosis. 

• Stage III, Grade C and Stage IV, Grade A are akin to Ques- 

tionable prognosis. 

• Stage IV, Grade B correlates with Questionable or Hopeless 

prognosis. 

• Stage IV, Grade C matches with Hopeless prognosis. 

 

Although the match is not exact, clinicians can reasonably infer 

prognosis by translating the 2017 classification into McGuire’s 

system. 

 

Comparison with Kwok’s System: Kwok’s system focuses on 

periodontal stability, classifying prognosis as favorable, ques- 

tionable, unfavorable, and hopeless: 

• Stage I/II, Grade A/B corresponds to Favorable prognosis. 

• Stage II/III, Grade B/C align with Questionable prognosis. 

• Stage III/IV, Grade C align with Unfavorable prognosis. 

• Stage IV, Grade C matches Hopeless prognosis. 

 

While Kwok’s system integrates the innovative concept of sta- 

bility, direct comparison with the 2017 classification remains 

challenging due to the abstract nature of stability. Nonetheless, 

the gradient analysis shows a more even match with the 2017 

classification than McGuire’s system. 

 

Comparison with McGowan’s System: McGowan’s system, 

which includes patient-related factors (e.g., smoking, diabetes) and 

tooth-related factors, aligns with the 2017 classification as follows: 

• Stage I, Grade A/B or C and Stage II, Grade A/B correspond 

to Secure prognosis. 

• Stage II, Grade C and Stage III, Grade A/B align with 

Doubtful prognosis. 
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• Stage III, Grade C and Stage IV, Grade B match with Poor 

prognosis. 

• Stage IV, Grade C equates to Poor prognosis or Irrational to treat. 

 

McGowan’s system’s emphasis on patient-related factors makes it 

the most conceptually aligned with the 2017 classification. When 

compared, Kwok’s system’s Questionable prognosis matches the 

widest range of the 2017 classification stages and grades, whereas 

McGowan’s system’s Poor prognosis covers the most extensive 

area. McGuire’s hopeless prognosis criteria span a broader area of 

the 2017 classification compared to the other systems. 

 

Table 2: Comparison of the 2017 classification with previous prognostic systems. CAL, clinical attachment loss 

2017 classification of 

periodontitis 

Conditions Compared with 

McGuire 1996 

Compared with 

Kwok 2007 

Compared with 

McGowan 2017 

Stage I Grade A, B 1~2mm CAL +<2mm/ 

5years additional CAL + 

no complexity 

Good Favorable Secure 

Stage I Grade C, Stage 

II Grade A, B 

1-2mm CAL + ≥2mm/ 

5years CAL (or 3-4mm 

CAL + <2mm/5 years 

CAL) + no complexity 

Fair Favorable Secure 

Stage II Grade C 3-4mm CAL + ≥2mm/ 

5years + no complexity 

Fair or Poor Questionable Doubtful 

Stage III Grade A, B ≥5mm CAL + < 2mm/ 

5years + simple (com- 

plexity) 

Poor Questionable Doubtful 

Stage III Grade C ≥5mm CAL + ≥ 2mm/ 

5years + simple (com- 

plexity) 

Poor or Questionable Questionable Poor 

Stage IV Grade A ≥5mm CAL + 0mm/ 

5years + complex (com- 

plexity) 

Questionable Questionable Poor 

Stage IV Grade B ≥5mm CAL + <2mm/ 

5years + complex (com- 

plexity) 

Hopeless (retaintion) or 

hopeless (extraction) 

Unfavorable Poor 

Stage IV Grade C ≥5mm CAL + ≥2mm/ 

5years + complex (com- 

plexity) 

Hopeless (retaintion) or 

hopeless (extraction) 

Unfavorable or 

Hopeless 

Poor or Irrational 

to treat 

 

Review of Risk Assessment Systems/Models 

Alongside periodontal prognostic systems, periodontal risk 

assessment systems (PRAs) have been the focus of study and 

development by numerous researchers [6, 8, 10, 32-54]. Theo- 

retically, a prognostic system for periodontitis should be based 

on prognostic factors, while PRA systems should be based on 

risk factors, which encompass multiple factors causing the dis- 

ease. Periodontal risk factors can significantly impact the sever- 

ity of the disease, although intervening with these factors does 

not always guarantee favorable outcomes [55-57]. Conversely, 

prognostic factors, such as patient compliance, share similarities 

with risk factors but are more directly linked to ensuring favor- 

able results [56]. Some risk factors, such as smoking, are also 

categorized as prognostic factors. Thus, while analyzing fac- 

tors related to the prognostic aspects of the 2017 classification 

should ideally focus on prognostic factors, reviewing previous 

PRA systems/models is also necessary due to the challenge of 

distinguishing between prognostic and risk factors. 

Numerous PRA systems/models have been reported thus far (Ta- 

ble 3). Page et al. developed a PRA system using the periodontal 

risk calculator (PRC). In the early stages of their study, their 

team incorporated 9 to 13 risk factors [8, 39]. However, the PRC 

faced limited adoption by clinicians due to unclear criteria for 

each parameter and overly complicated software. In 2003, Lang 

et al. developed their own PRA system, designed to enable cli- 

nicians to determine risk at a glance using a hexagonal diagram 

featuring six parameters: BOP%, number of PD≥5mm, number 

of tooth loss (TL), BL/age, systemic & genetic conditions, and 

environmental factors [10, 38, 46, 49]. Since then, PRA has 

evolved into several modified versions. However, most PRA 

systems/models developed thus far remain overly complex and 

lack objective verification for clinical use. Consequently, further 

research and consensus are warranted to simplify and validate 

these systems. 
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Table 3: Summary of periodontal risk assessment systems/models. 
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PRC, periodontal risk calculator; HIDEP, Health Improvement 

in Dental Practice Model; BL, bone loss; PD, pocket depth; 

BOP, bleeding on probing; RR, relative risk; CRA, caries risk 

assessment; OH, oral hygiene; OHIS, oral health information 

suite; PAT, periodontal assessment tool; NS, never smoker; FS, 

former smoker; ND, non-diabetic; CP, chronic periodontitis; 

MPRA, modified periodontal risk assessment; TL, tooth loss; 

HR, hazard ratio; RABIT, risk assessment-based individualized 

treatment; DEPPA, denplan excel/previser patient assessment; 

OHS, oral health score; TRPA, therapy-resistant periodontitis 

assessment; SPT, supportive periodontal therapy. 

 

Discussion 

Comparing Existing Prognostic Systems with the 2017 

Classification 

The review of previous periodontal prognosis systems revealed 

a significant evolution in the approach to prognosis assessment. 

Earlier systems, though simple, lacked accuracy. However, in 

1996, McGuire introduced a systematic prognostic model that 

laid the foundation for modern prognostic systems, with many 

contemporary models drawing from his work (Table 1). Sub- 

sequently, Kwok and Caton advanced the concept further in 

2007, although their model, lacking clinical grounding, strug- 

gled for practical application. In 2017, McGowan introduced a 

comprehensive system that incorporated patient-level factors, 

such as smoking and HbA1c, alongside tooth-level assessment. 

While significant, McGowan's system's reliance on only two 

parameters—PD and BL/age—for tooth-level assessment ren- 

ders it insufficient for accurate periodontal prognosis due to the 

multifactorial nature of the disease. 

 

Our comparative analysis using a color gradient scale revealed 

Kwok and Caton's system to have the most balanced match 

with the prognostic capabilities of the 2017 classification (Fig. 

3C). This could be attributed to its theoretical basis. Converse- 

ly, McGowan's system, with its numerous parameters, showed 

poor alignment with the 2017 classification, particularly in 

the "irrational to treat" category (Fig. 3D). McGuire's system 

demonstrated a somewhat balanced match for the "good" and 

"fair" categories but struggled with defining boundaries be- 

tween "poor", "questionable", and "hopeless” (Fig. 3B). 

 

Reviewing risk assessment systems revealed that many are 

based on Lang et al.'s functional diagram from 2003. The pa- 

rameters used in this diagram—BOP, PD≥5mm, TL, BL/age, 

systemic & genetic conditions, and environmental factors 

(smoking)—remain prevalent in determining periodontal prog- 

nosis (Table 3). 

 

Proposal: A Novel Periodontal Prognostic Scale (PPS) 

System 

Despite continuous improvements in prognostic systems, their 

combinations and criteria for each parameter remain ambig- 

uous. Additionally, most prognostic classifications fail to 

distinguish between patient-level, tooth-level, and site-level 

prognostic factors, leading to complexity and difficulty for cli- 

nicians in objectively determining periodontal prognosis [16, 

20, 21]. Consequently, accurately establishing the prognosis 

of periodontitis and devising treatment plans for patients has 

proven challenging [58]. The complexity of existing prognos- 

tic systems stems from the intricate interplay of numerous con- 

founding factors in periodontitis, leading to diverse outcomes 

[59, 60]. 

 

Even if scientifically proven data underpin an accurate prog- 

nostic system, its clinical practicability is compromised if it is 

too complex for clinicians to understand and use effectively. 

Therefore, prioritizing ease of use and practicality over abso- 

lute accuracy could be a reasonable approach. Accuracy can be 

refined over time through subsequent updates and adjustments 

of parameters and criteria. An analogy can be drawn from 

credit ratings used by banks and credit card companies. They 

evaluate a customer's credit using various parameters, such as 

annual salary and mortgage condition, and assign a credit score 

based on the sum of these parameters. The accuracy of predic- 

tions is periodically reassessed, and adjustments are made to 

improve the reliability of credit scores. Similarly, the proposed 

Periodontal Prognostic Scale (PPS) system aims for ease of 

use and practicality. Accuracy can be refined over time through 

subsequent updates and adjustments of parameters and criteria. 

An analogy can be drawn from credit ratings used by banks 

and credit card companies. They evaluate a customer's credit 

using various parameters, such as annual salary and mortgage 

condition, and assign a credit score based on the sum of these 

parameters. The accuracy of predictions is periodically reas- 

sessed, and adjustments are made to improve the reliability of 

credit scores. Similarly, the proposed Periodontal Prognostic 

Scale (PPS) system aims for ease of use and practicality. 

 

The PPS system eliminates potential confusion by determin- 

ing prognosis for each tooth rather than at the patient level. It 

comprises 10 to 12 parameters necessary for assessing prog- 

nosis, each scored from 0 to 3 for intuitive division (Table 4; 

Table 5). Clinicians can estimate prognosis by totaling param- 

eter scores. The system categorizes prognosis into five catego- 

ries—good, fair, poor, questionable, and hopeless—based on 

McGuire’s prognostic system. This intentional choice lever- 

ages McGuire’s system as the foundation of current prognos- 

tic systems, aiding familiarity for clinicians. Unlike previous 

prognostic systems, the PPS system incorporates new variables 

such as alcohol consumption, compliance, combined lesion, 

clinician experience, and stress to enhance periodontal prog- 

nosis prediction. This broader scope aims to provide a more 

comprehensive assessment of prognostic factors, facilitating 

improved treatment planning and patient care. 

http://www.mkscienceset.com/


Page No: 13 www.mkscienceset.com J Clin Den & Oral Care 2024 

 

 

Table 4. The novel periodontal prognostic scale (PPS) system. 

 Parameters Score 0 Score 1 Score 2 Score 3 Related articles Remarks 
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PPS- 
11 

 

 

 

 

 

 

 

 

 

 

 

 

PPS- 
10 

PD ≤3mm 4~6mm 7~8mm ≥9mm Fardal 2004, Matu- 

liene 2008, 

 

% B L / r o o t  

length 

0~<=25% 25~<=50% 50~<=75% >75% Taylor 1998, 

Graetz 2017 

 

FI (for multi- 

root) or 

Crown-root 

ratio (for sin- 

gle-root) 

Normal Degree I Degree II Degree III Matuliene 2008, 

Graetz 2015 

 

Mobility <0.5 (1:2) 0.5 (1:2)~0.8 

(1:1.25) 

0.8 (1:1.25)~<1.0 

(1:1) 

>1.0 (1:1) Martinez-Canut 

2015 

 

Root prox- 

imity 

Normal Degree I Degree II Degree III Matuliene 2008, 

Graetz 2017 

 

Combined le- 

sion 

>1.5mm 0.8~1.5mm 0.6~0.8mm <0.6mm Vermylen 2005, 

Kim 2008 

 

S m o k i n g 

(self-report- 

ed) 

No combined Endo-periodon- 

tal lesion 

Perio-endodontic le- 

sion 

True com- 

bined 

Rotstein 2004, 

Shenoy 2010, Bo- 

naccorso 2014 

Further research is 

needed. 

A  l c o  h o  l 

(self-report- 

ed) 

NS, FS (over 

13years) 

FS (less 

than 13yrs), 

1~19cig./d 

20~30cig./d ≥31cig./d Tomar 2000, Calsi- 

na 2002, Krall 

2006 

 

Compliance 0~3units/week 

(light drinker 

both female & 

male) 

4~7units/week 

(light driker for 

male & moder- 

ate drinker for 

female) 

8 ~ 1 4 u n i t  s / w e e  k 

(moderate drinker for 

male & heavy drinker 

for female) 

>14 units/ 

week (heavy 

drinker  for 

both male & 

female) 

Tezal 2004, Hach 

2015 

C l a s s i f i c a t i o n  

of Hach 2015, 1 

unit=12.5g of pure 

alcohol (=a bot- 

tle of beer(355ml, 

4.5%) 

 Level of cli- 

nician 

Comlete (100%) 75% of total re- 

quested SPT 

50% of total requested 

SPT 

Non complier 

(0%) 

Pretzl 2008, Tsami 

2009, Matuliene 

2010, Silva 2014 

 

 Diabetes P e r i o d o n t i s t  

with more than 

10 years experi- 

ences 

Pe r iodont i s t  

with under 10 

years experi- 

ences 

GP with more than 3 

years experiences 

GP with un- 

der 3 years 

experiences 

McGuire 1991, 

McGuire 1996 

Further research is 

needed. 

 Stress HbA1c <6% H b A 1 c 

6~<7.5% 

HbA1c 7.5~<9.5% H b A 1 c 

>9.5% 

Christgau 1998, 

Lalla 2006 

 

 0~13 14~26 27~40 Pateints be- 

ing treated 

for stress or 

depression 

Genco 1999, 

Hilgert 2006 

Total score  of 

perceived  stress 

scale-10  (Cohen 

1988) 

 
 Good prognosis Fair prognosis Poor prognosis Questionable prognosis Hopeless prognosis 

Expected survival period More than 10 years 5 to 10 years 3 to 5 years 1 to 3 years less than 1 year 

PPS-10 (total 30) 0~6 6~12 13~17 18~24 25~30 

PPS-11 (total 33) 0~6 6~12 13~20 21~27 28~33 

PPS-12 (total 36) 0~6 6~12 13~23 24~30 31~36 

PPS, periodontal prognostic scale; BL, bone loss; FI, furcation involvement; NS, nonsmoker; FS, former smoker; SPT, supportiv e peri- 

odontal therapy. 

 

Table 5: Perceived stress scale-10 & scoring rule to evaluate patient’s stress [61], [62] 

 Respond to each question by marking on box per row Never Almost 

never 

Somtimes Often Very 

often 

PSS 1 In the last month, how often have you been upset because 

of something that happened unexpectedly? 

0 1 2 3 4 

PSS 2 In the last month, how often have you felt that you were 

unable to control the important things in your life? 

0 1 2 3 4 

PSS 3 In the last month, how often have you felt nervous and 

stressed? 

0 1 2 3 4 

PSS 4 In the last month, how often have you felt confident about 

your ability to handle your personal problems? (R) 

4 3 2 1 0 

PSS 5 In the last month, how often have you felt that things were 

going your way? (R) 

4 3 2 1 0 
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PSS 6 In the last month, how often have you found that you could 

not cope with all the things that you had to do? 

0 1 2 3 4 

PSS 7 In the last month, how often have you been able to control 

irritations in your life? (R) 

4 3 2 1 0 

PSS 8 In the last month, how often have you felt that you were on 

top of things? (R) 

4 3 2 1 0 

PSS 9 In the last month, how often have you been angered be- 

cause of things that were outside of your control? 

0 1 2 3 4 

PSS 

10 

In the last month, how often have you felt difficulties were 

piling up so high that you could not overcome them? 

0 1 2 3 4 

PSS, perceived stress scale. 
 

General Rules that were Used to Create the Novel PPS 

System 

1. Individual Tooth Prognosis: The PPS system evaluates the 

periodontal prognosis of individual teeth only, disregarding 

patient-level prognosis, for simplicity and consistency. 

2. Selection of Parameters: We chose 12 parameters that can 

be easily measured and recorded periodically by clinicians 

and hygienists (see Table 6). For instance, while clinical 

attachment loss (CAL) provides more accuracy than prob- 

ing depth (PD), PD is included in the PPS for convenience. 

Similarly, %BL/root length replaces the complicated %BL/ 

age parameter. 

3. Scoring System: All parameter grades are quantified on a 

scale of 0 to 3 and summed to determine the final prognostic 

grade. 

4. Disease Progression Prediction: The PPS system predicts 

not only tooth loss but also the progression of periodontal 

disease. 

5. Adaptability of PPS-12: PPS-12, incorporating all 12 pa- 

rameters, is recommended as the basic system. However, if 

certain parameters cannot be evaluated (e.g., stress survey 

or HbA1c measurement), prognosis can be estimated based 

on PPS-11 or PPS-10, respectively. Nonetheless, the essen- 

tial 10 parameters of PPS-10 should always be evaluated as 

they are crucial for judging periodontal prognosis. 

6. Trackability and Research Compatibility: The system 

allows for continuous tracking and comparison of progno- 

sis changes during treatment or maintenance. Additionally, 

it facilitates retrospective and prospective research using 

standardized parameters. 

7. Periodic Re-evaluation: The PPS system is planned for 

periodic re-evaluation (every 2 to 3 years) to assess and ad- 

just the adequacy and accuracy of selected parameters. The 

goal is to align prognostic categories (good, fair, poor, ques- 

tionable, and hopeless) with corresponding survival rates 

over specified timeframes. 

 

These general rules aim to ensure the practicality, adaptability, 

and reliability of the novel PPS system, enhancing its usability 

for clinicians and researchers alike. 

 

Table 6: 12 Parameters of the New PPS System 

1. Probing depth 

2. % BL/root length 

3. FI for multi-root or crown-root ratio for single-root 

4. Mobility 

5. Root proximity 

6. Combined lesion 

7. Smoking 

8. Alcohol 

9. Compliance 

10. Level of clinician 

11. Diabetes 

12. Stress 

 

Analysis of the Prognostic Function of the 2017 Classifica- 

tion and Significance of the Novel PPS System 

The 2017 classification stands out as an innovative system due 

to its dual role as a diagnostic and prognostic tool. By incor- 

porating various risk and prognostic factors, it provides clini- 

cians with valuable information for estimating the prognosis of 

periodontitis. However, its prognostic capabilities are limited to 

some extent, prompting the need for comparison with previous 

prognostic systems. 

 

In our study, we analyzed the compatibility of McGuire’s, Kwok 

and Caton’s, and McGowan’s prognostic systems with the 2017 

classification. While McGuire’s system demonstrated balanced 

matches for certain categories, others proved challenging to 
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align due to ambiguous boundaries. Kwok and Caton’s system 

showed promising compatibility, although further clinical vali- 

dation is necessary. McGowan’s system, on the other hand, ex- 

hibited poorer alignment with the 2017 classification, likely due 

to its reliance on a limited number of parameters. 

 

The 2017 classification’s unique feature lies in its dynamic na- 

ture, where both stage and grade can change based on therapy and 

maintenance outcomes. This adaptability enhances its prognostic 

function, allowing for continuous assessment and adjustment over 

time. However, limitations exist, particularly in distinguishing be- 

tween severity and complexity in stage IV cases and the exclusion 

of combined lesions from the main classification. 

 

The 2017 classification’s unique feature lies in its dynamic na- 

ture, where both stage and grade can change based on therapy and 

maintenance outcomes. This adaptability enhances its prognostic 

function, allowing for continuous assessment and adjustment over 

time. However, limitations exist, particularly in distinguishing be- 

tween severity and complexity in stage IV cases and the exclusion 

of combined lesions from the main classification. 

 

To address these shortcomings and offer a practical solution, we 

propose the Novel Periodontal Prognostic Scale (PPS) system. 

Developed based on seven guiding principles, the PPS system 

evaluates individual tooth prognosis using 10 to 12 easily mea- 

surable parameters. By adopting parameters such as alcohol 

consumption, compliance, combined lesions, clinician expertise, 

and stress, the PPS system enhances prognostic accuracy while 

maintaining simplicity. 

 

We envision several potential roles for the PPS system in den- 

tistry. Notably, it could minimize unnecessary extractions while 

facilitating prompt removal of teeth requiring immediate atten- 

tion. Its simplicity and objectivity ensure consistency across 

clinicians and offer greater trust to patients. Moreover, its stan- 

dardized approach fosters systematic research in periodontitis, 

enabling global comparison and assessment. 

 

Through ongoing studies and parameter refinements, we antici- 

pate the PPS system to evolve and remain updated with the latest 

research, further enhancing its prognostic capabilities and value 

in clinical practice and research alike. 

 

Conclusions 

The 2017 classification offers both diagnostic and limited 

prognostic capacities for assessing periodontitis. Through our 

analysis of various risk and prognostic factors within the clas- 

sification, we sought to match each combination of stage and 

grade with corresponding categories from previous prognostic 

systems. Utilizing color gradient analysis, we visually confirmed 

that clinicians can roughly estimate periodontal prognosis by 

combining stage and grade. Among the three major prognostic 

systems—McGuire’s, Kwok and Caton’s, and McGowan’s—we 

found that Kwok and Caton’s system provided the best match. 

 

McGuire’s system exhibited limited correspondence with the 2017 

classification, particularly in categorizing poor prognosis, while 

McGowan’s system showed overall poor alignment despite its sim- 

ilarity in incorporating patient-related factors like smoking and dia- 

betes, akin to the 2017 classification's reliance on risk factors. 

However, due to the 2017 classification's primary focus as a di- 

agnostic tool, its accuracy in predicting disease progression is 

limited. Thus, we propose a novel Periodontal Prognostic Scale 

(PPS) system, following seven guidelines we devised. It is es- 

sential to acknowledge that the novel system aims for conve- 

nience and simplicity rather than perfection, with the intent for 

future studies to verify its efficacy. Regular adjustments and im- 

provements to parameters and system content, along with peri- 

odic error corrections, are crucial to enhancing the PPS system's 

practicality and usability for clinicians in real-world settings. 
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