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Abstract: Periodontitis is a chronic, multifactorial inflammatory disease
characterized by progressive destruction of the tooth-supporting apparatus.
Determining tooth prognosis is critical in clinical practice to help both the
clinician and patient understand the risks and benefits of treatment while .
shedding light on the patient’s long-term periodontal prognosis and aiding in
the development of an individualized treatment plan. Several indexing-type
systems have been proposed for determining the prognosis of periodontally
involved teeth. The periodontal risk score (PRS) is a simple, evidence-based,
motivational tool that can be used in daily clinical practice in both healthy
and periodontally involved patients. The PRS incorporates systemic and

lifestyle prognostic factors to achieve superior predictive accuracy. With
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the PRS, patients are encouraged to achieve a target score (representing

an “excellent” prognosis) that can be attained through compliance with a periodontal maintenance plan.

The purpose of this article is to present to clinicians how to implement this evidence-based tool into daily

practice and thus help patients improve their long-term periodontal prognosis.

haracterized by progressive destruction of tooth-
supporting apparatuses, periodontitis is a chronic,
multifactorial inflammatory disease that can lead
to tooth loss and disability, thus negatively affect-
ing masticatory function, esthetics, and quality of
life.! Periodontitis can also be a contributing aggravating factor in
systemic disease progression and has been reported to possibly have
abidirectional cause-effect relationship.? Periodontitis produces a
wide range of adverse signs and symptoms. Evaluation of the sever-
ity and complexity of periodontal disease involves assessment of
clinical and radiographic parameters such as bleeding on probing
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(BOP), probing depth (PD), clinical attachment level, mobility,
furcation involvement, and radiographic bone loss.

Various methods have been suggested for determining prog-
nosis of periodontally involved teeth. For a prognosis index to
be routinely used clinically, it needs to be not only accurate but
also simple and quick to use chairside, requiring minimal time to
complete with the patient. In addition, an effective prognosis index
should be meaningful to patients, providing them with motivation
to improve their periodontal health.

The periodontal risk score (PRS) employs a simple scoring system
that can be used in daily clinical practice to determine periodontal
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prognosis. Rather than relying solely on clinical indicators for oral
health status and treatment-needs evaluation, the PRS also includes
systemic and lifestyle parameters as prognostic factors to help deter-
mine tooth prognosis (Figure 1).>* Recognized risk factors that were
recentlyincorporated into the periodontitis classification, including
smoking and diabetes, are taken into consideration in this prognosis
system.! The PRS is used for patients either with periodontitis or a
healthy periodontium and yields anumerical score for a patient’s peri-
odontal prognosis at 15 and 30 years. The PRS, with the “target goal”
of a <5 score, translates clinical outcomes of treatment into patient
value, helping patients understand their long-term periodontal prog-
nosis.** This approach is similar to the way a physician might discuss
goals with a patient for smoking cessation, managing hypertension,
or improving glycemic control. In this manner, the PRS serves as a
simple, effective, evidence-based, statistically validated, and accurate
motivational tool.>*”"! The aim of this article, therefore, is to present
to clinicians effective ways to implement this tool into daily practice.

Objectives and Applications of the PRS
There are four main objectives of using the PRS* The firstis to motivate
the patient to accept and complete treatment while heightening the

patient’s awareness of the importance of complying with periodontal
maintenance, the main aspects of which are defined in this system as
the “keys to success” (described in the next section of this article) #1214
The second objective is to encourage patients to make lifestyle changes
to improve their overall periodontal and systemic health. This may
include smoking cessation, better controllingblood sugar levels,*#2151¢
and complying with the ongoing periodontal maintenance phase of
treatment (ie, supportive periodontal therapy [SPT])."”!

The third objective, obtained through the PRS’s simplified scor-
ing system, is to empower all clinical team members to present the
PRS to the patient to initiate a conversation on treatment and on
reaching the target goal of <5. In this regard, the authors consider
dental professionals as “the physicians of the mouth.”™ (To help
train staff on scoring patients, the authors recommend reviewing
the Levine-Miller MM PPI webinar® in ascheduled team meeting.)

The fourth objective of using the PRS is to encourage the patient
to directly refer family and friends to the practice.

Keys to Success
The “keys to success” comprise crucial aspects of periodontal main-
tenance. Discussing these keys with the patient and emphasizing

FIGURE 1

Periodontal Risk Score
(Periodontal Report Card)
Tooth No. No. No. No. Score 15-Year 30-Year
Prognosis Prognosis
DATE 1 98% 94% m
Age 2 97% 93% 8
Smoking 3 96% 89% c:,?
Diabetes 4 95% 85% ~
Molar Type 5 93% 80% o
Probing Depth 6 90% 74% §_
Furcation 7 86% 66%
Mobility 8 81% 56% o
TOTAL 9 75% 45% ]
15-Year Prognosis 10 67% 33% 2
30-Year Prognosis n 53% 22%
Age Smoking HbAlc Levels Molar Type Probing Depth Furcation Mobility
(mm)

1-39 =0 | Nonsmoker=0 | <6=0 Mandibular = O <5=0 None =0 None = 0O
=40 = Smoker = 4 6.1-7 =1 Maxillary 1st = 1 5-7 =1 1=1 1=1

71-8 =2 Maxillary 2nd = 2 >7-10 =2 2=2 =

81-9=3 >10=3 3=3 3=3

>9=4 TT=3

(through and through)

Fig 1. The periodontal risk score (PRS), or periodontal report card. The patient’s target goal is a PRS of <5.
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Fig 2 through Fig 4. Pretreatment views: right lateral (Fig 2), frontal
(Fig 3), and left lateral (Fig 4). Note: The maxillary right first molar
(tooth No. 3) (Fig 2) would be identified as the most periodontally
involved molar that was planned to be maintained.

their importance in helping the patient achieve the target goal of
a PRS of <5 is an essential part of the initial examination, as this
discussion provides the patient with a specific goal to strive for
and the means for maintaining it. Following these keys will enable
patients to succeed in their periodontal maintenance; however, the
keys themselves are not a promise of success. Rather, they serve as
aguideline to facilitate the patient’s success, and the patient needs
to accepthisorherrole as, in essence, a “co-therapist” and assume
the responsibility to diligently adhere to the keys.

The following are the five “keys to success”: brush, floss, and
clean teeth and tongue daily; complete recommended treatment;
adhere to the recommended maintenance schedule; control blood
sugar (if the patient has diabetes) with a goal of <6% hemoglobin
Alc (HbAlc); quit smoking (if the patient is a smoker).

It should be noted that most of the bacteria left after brushing
and interdental cleaning are on the posterior third of the tongue.*-*
These bacteria cannot be removed with a toothbrush without caus-
ing the patient to gag. To remove them, a metal tongue scraper is
20
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required. (The authors suggest visiting https://pdmillerswebtext-
book.com/ to view online videos on tongue-cleaning technique and
disinfecting the mouth.')

Based on Miller et al’s study, patients should never lose a tooth
to periodontal disease if they follow all five “keys to success.”
However, additional cofactors may need to be discussed and possi-
bly addressed with the patient. These include tooth-related issues
associated with medication-induced xerostomia (MIX), which can
result in increased susceptibility to caries, especially root caries.
This is particularly important today (post-COVID), as patients are
using more medications that are associated with MIX than in 2014
when the original study data was collected and published by Miller
et al.>* In addition, parafunctional habits need to be controlled
with the use of a nightguard appliance when indicated.

Even patients with a healthy periodontium should be encour-
aged to follow the “keys to success,” as they are integral to not
only achieving but also maintaining overall oral health. Also, if a
previously periodontally treated patient is found to have a higher
PRS (ie, a worsened prognosis) at a post-treatment periodontal
maintenance visit, the five keys should be re-reviewed to ascertain
which aspect(s) of periodontal maintenance the patient may need
to better address. An elevated PRS might also prompt a discussion
about possibly increasing the periodontal maintenance frequency,
the possible need for site-specific retreatment, or treatment plan-
ning modifications.

PRS Scoring

Formerly known as the Miller-McEntire periodontal prognosis

index (MMPPI), the PRS was initially intended to score the prog-
nostic factors specifically for molar teeth. Today the authors use

it more broadly and emphasize that even though the PRS scores

amolar tooth, the test reflects on the periodontal prognosis of the

whole mouth. The authors suggest scoring the most periodontally
involved molar tooth (ie, the “worst” molar) that is planned to be

maintained. In this system, scores range from O to 11, with the target

goalbeing a PRS of <5, as mentioned earlier. Miller et al statistically

showed that patients with a score of <5 should neverlose a tooth to

periodontal disease.® Thus, with a score between 1 and 4 the tooth

is considered to have an “excellent” prognosis; a score between 5

and 7 equals a “good” prognosis; and a score of 8 or higher equates

toa“guarded” prognosis.” If the patient follows the recommended

treatment plan, the score post-treatment should markedly improve,
which can be highly motivational to the patient.

The PRS assigns scores to seven prognostic factors, including
recognized risk factors for periodontal disease, such as smoking and
diabetes mellitus.>* A patient’s smoking status, whether light, heavy,
or a previous smoker, may play a role in tooth prognosis.?** For
patients with previously diagnosed or suspected diabetes mellitus,
HbAlc values need to be evaluated for scoring. Patients who have
notbeen diagnosed with diabetes mellitus or are not aware of their
HbAIlc level, or have a history of diabetes in the family, should be
referred to a physician for necessary blood work.*2¢

Toreiterate, the PRS isbased on evaluation of the most periodon-
tally involved, or “worst,” molar that the clinician is planning to keep,
but the score reflects on the whole mouth and not just the tooth that
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is scored. Use of the PRS is intended to reduce inflammatory peri-
odontal-systemic interrelationships to improve not just the patient’s
periodontal health but also the patient’s systemic health. The seven
patient factors that are scored in the PRS (Figure 1) are as follows:

Age. Age has aminimal effect on long-term periodontal prognosis.
Nonetheless, the patient’s age is classified as follows: score O = age
1to 39 years; score 1 = age =40 years.

Smoking. Smoking is the most significant negative factor in deter-
mining periodontal prognosis. Smoking increases the chances of
losing teeth to periodontal disease by 246%.? This factor is scored
based on the patient’s smoking status: score O = nonsmoker or
former smoker (=3 months); score 4 = smoker (determined statis-
tically through the Cox hazard ratio®).

Note that the overall objective of this test is to reach a PRS below
5, at which point the patient should not lose a tooth to periodontal
disease.? For example, if a patient who is a smoker achieves a PRS of
5, the patient will have a 93% chance of maintaining his or her teeth
for 15 years and an 80% chance of doing so for 30 years (Figure 1).*

HDbAIc levels. The authors suggest that if patients do not know
their HbAlc score, it may be scored as “2” until their blood work
results are received. This is particularly important when patients
have a history of diabetes in their family or have not seen a physi-
cian in more than 1 or 2 years. Using the PRS thus can prompt
patients to obtain their HbAlc score
and, if they are diabetic, motivate
them to better control their diabe-
tes, which, in turn, will have a posi-
tive influence on their periodontal
status.?”” HbAlc can be easily tested
atalocal pharmacy.

HbAIlclevels are scored as follows:
score 0 = <6%; score 1= 6.1% to 7%;
score 2 =7.1% to 8%; score 3 =8.1% to
9%; score 4 =>9%.

Molar type. The most periodon-
tally involved, or “worst,” maxil-
lary second molar (or maxillary first
molar if the second molar is absent)
that is planned to be maintained
should be used for scoring, as this
tooth scores the highest of the molar
group (ie, score = 2) and has the poor-
est prognosis in the periodontal liter-
ature.” If no molars are present, the
next-“worst” single-rooted tooth or
implant should be scored. For exam-
ple, if a dental implant in a maxil-

3

e

Nawt:

lary first molar site is being scored,
it should be assigned a score of 1, the
same score that would be assigned to
amaxillary first molar tooth.

Molar types are scored as follows:
score 0 = mandibular molar; score 1=
maxillary first molar; score 2 = maxil-
lary second molar.

www.compendiumlive.com

Probing depth. For this factor, the deepest PD in millimeters
(mm) of the “worst” molar being maintained should be used. The
scoringis as follows: score 0 = <5 mm;score 1 =5 mm to 7 mm; score
2=>7mm to 10 mm; score 3 =>10 mm.

Furcation involvement. The following scores are assigned based
on the number of furcations present in the molar that is being
scored: score O = none; score 1 = one total furcation (regardless of
whether class I or class II); score 2 = two total furcations; score
3 =three total furcations or T-T (through and through) furcation.

This index does not consider the class or severity of furcations,
ie,class I, class IT, or class I11; it uses only the number of furcations
associated with the molar tooth being scored. Based on the multi-
variable Cox proportional hazards model performed by Miller et
al, furcation classification has a minimal effect on the final PRS,
asitincreases the chances of a patientlosing teeth to periodontal
disease by only 21%.? Thus, treatment of a furcated molar tooth
remains a viable option to retain the tooth in the long term.*

Mobility. Mobility of the molar to be scored is scored as follows:
score 0 =none;score 1 =class I; score 2 = class II; score 3 = class 111
(tooth is depressible).

It is important to evaluate tooth mobility as part of the initial
examination. Moreover, mobility values can be positively modified
by occlusal adjustment.®®

Fig 5 and Fig 6. Pretreatment occlusal views: makxilla (Fig 5) and mandible (Fig 6). Fig 7.
Pretreatment periapical radiographs.
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Final Score and Prognosis

The total PRS value is the sum of each of the individual scores of the
seven prognostic factors. The post-treatment target goal is a PRS
of <5. Scoring and prognoses are as follows: score 1to 4 = “excellent”
prognosis; score 5to 7 = “good” prognosis; score 8 to =11 = “guarded”
prognosis (Figure 1).

Case Report

In 2014, amale patient presented to the periodontal practice of one
ofthe authors (RAL). He reported that he wanted to save his teeth
while avoiding the suggested full-mouth resective osseous surgery
performed by his general dentist 7 years prior, which resulted
in the patient experiencing significant postoperative morbidity.
The patient’s dentist was recommending retreatment in the same
manner, but the patient, extremely dissatisfied with the previ-
ous treatment, desired an alternative therapy to conventional
periodontal surgery. After researching other periodontal treat-
ments on the internet, he found the author’s periodontal prac-
tice and inquired about laser-assisted new attachment procedure
(LANAP") therapy.*

The patient was 66 years old (age: =40 = score 1) and a former
smoker who had quit 7 years prior (smoking: nonsmoker =
score 0). He was generally healthy, with an American Society of
Anesthesiologists (ASA) II1 status and a HbA1C of <6% (A1C levels:
<6% = score 0). Medically the patient presented with medication-
controlled hypertension and a history of a stroke and myocardium
infarction. He was taking multiple oral medications and presented
with MIX (ie, dry mouth).

Periodontal examination revealed generalized BOP and PDs
up to 9 mm in the maxillary and mandibular molars with multi-
ple furcations in each molar (Figure 2 through Figure 7). He
presented with class I mobility in many posterior teeth and class
IT mobility in teeth Nos. 3 and 9 (maxillary right first molar and

Fig 8. Periapical radiograph of the maxillary right first molar (identified
as the most periodontally involved molar that was planned to be main-
tained). Fig 9. PRS values from 2014 (at patient presentation) and at
subsequent follow-up maintenance appointments in 2015, 2017, and 2018.
The patient went from an initial overall score of 8 (“guarded” prognosis)
to an overall score of 5 (“good” prognosis) and was able to maintain it.
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maxillary left central incisor, respectively). The periodontist
decided to score tooth No. 3 for the PRS, as this was the most
periodontally involved molar that was planned to be treated and
maintained (Figure 2 and Figure 8). This tooth (maxillary right
first molar = score 1) presented with probing depths of 7 mm
(score 1); three total furcation invasions (score 3) (mesial [degree
II furcation], buccal [degree I furcation], and distal [degree II
furcation]); and a class IT mobility (score 2). The total PRS for
tooth No. 3 was 8, representing a “guarded” prognosis. Based on
this score, the likelihood of not losing any teeth to periodontal
disease for 15 years was 81%, and for 30 years the likelihood was
just 56% (Figure 9).”

The patient’s PRS of 8 was discussed with him, and the recom-
mended treatment plan involved oral hygiene (for which he
received instructions), full-mouth single-visit LANAP surgical
therapy under local anesthesia, with full-mouth occlusal adjust-
ment in maximum intercuspation (MIP) and all working, non-
working, and protrusive movements. After monthly postoperative
visits with full-mouth polish, review of plaque control procedures,
and review of the “keys to success” for periodontal maintenance,
the patient was re-evaluated at 3 months and commenced the peri-
odontal maintenance phase of his treatment (ie, SPT) under the
periodontist’s care every 3 months due to his advanced periodontal
disease status with multiple molar furcation invasions, along with
annual restorative examinations and vertical bitewing radiographs
athis general dentist’s practice.

The periodontist felt that teeth Nos. 17 and 18 (mandibular left
third and second molars, respectively) had a questionable progno-
sis due to severe periodontal attachment loss, class 111 furcations,
and probable furcation caries as detected on radiographs. These
two teeth were treated the same as the others with the patientbeing
advised that they may need either retreatment or extraction in the
future with dental implants possibly being recommended.

Periodontal Risk Score

(Periodontal Report Card)

[Tooth  [No.3 [No.3 [No.3 [No.3 |
Age 1 1 1 1

Smoking (0} (¢} (0} (0}
Diabetes 0] 0] ] (o]
Molar Type 1 1 1 1
Probing Depth 1 1 1 1
Furcation 8 1 1 1
Mobility 2 1 1 1
TOTAL 8 ) ) 5
15-Year Prognosis | 81% 93% 93% 93%
30-Year Prognosis | 56% 80% 80% 80%
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During follow-up periodontal maintenance appointments over
time, the patient’s PRS for tooth No. 3 was reduced to a score of 5,
a “good” prognosis with a 93% chance of periodontally preserv-
ing his teeth after 15 years and an 80% chance of doing so after 30
years (Figure 9). The furcation involvement score was reduced
with the buccal furcation of tooth No. 3 non-probable (score = 1).
The tooth mobility score of No. 3 was reduced by 1 (score =1). The
patient remained in periodontal maintenance every 3 months until
2018 with excellent compliance.'” Review of his PRS at each visit
reinforced the positive results of treatment and the importance
of his compliance to the “keys to success.” His PRS for tooth No. 3
remained stable (score 5).

In 2018, however, the patient noticed significantly increased
bleeding and tenderness associated with his non-scored mandibu-
lar left molars (Nos. 17 and 18), which he then elected to retreat with
laser-assisted periodontal therapy. This retreatment was successful
in eliminating his symptoms and resulted in periodontal stability
(Figure 10 through Figure 13).

The patient was motivated by the continued discussions of his
PRS and 15-year prognosis, and determined to maintain excel-
lent compliance to the “keys to success.” His maintenance plan
included the use of a water flosser, flossing, and diluted oral
sodium hypochlorite (NaOCl) bleach mouthrinse (dilution ratio
of a half teaspoon of NaOCI to 8 ounces of warm water), which
was used in his water irrigator device. After 4 years of therapy and
maintenance, his PRS score was reduced from 8 to 5, thus lower-
ing his periodontal risk and demonstrating the effectiveness of
the PRS strategy.

Discussion

The PRS uses seven prognostic factors to formulate a final score.
The test is simple to use, takes little time, and is evidence-based,
statistically validated, and motivational.?*”'! It has a superior

Fig 10 through Fig 12. Clinical views at 4-year
follow-up: right lateral (Fig 10), frontal (Fig 11),
and left lateral (Fig 12). There was significant
reduction in PD, BOP, and mobility. Fig 13.
Periapical radiographs at 4-year follow-up.
Note the absence of progressive bone loss

in comparison to Fig 7, ie, no signs of active
periodontal disease.
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predictive capability because of the high emphasis placed on

systemic factors (age, smoking, diabetic status), with almost half
of the total score based on the scoring of these factors (potentially
9 points).>* Moreover, compared with other indexes, the PRS is

the only one that incorporates HbAlc levels.”’ In a recent study
published by Saleh et al, the authors compared 10 tooth-level prog-
nostic systems, including the PRS, to predict periodontal-related

tooth loss.!° The study examined 148 patients with periodonti-
tis (3,787 teeth), with a follow-up period of 26.5 + 7.4 years. All 10

systems accurately stratified teeth based on the risk of tooth loss

due to periodontitis (TLP) at baseline when different classes of
association were compared. Furthermore, most of the classes of all

the prognostic systems showed statistically significant inter-class

differences; the more severe the classes, the more risk of TLP. The

authors concluded that the PRS may have shown the best discrimi-
nation and predictive capability for TLP.

Conclusion

The PRS is essentially a score sheet, or periodontal report card,
that may be used in daily clinical practice for all patients. Its use

is not limited to patients presenting with periodontitis, as it can

and should be routinely used with periodontally healthy patients

as well. The PRS can help the clinician determine an appropri-
ate treatment plan, with the patient understanding that he or she

needs to be a “co-therapist” in order to reach and maintain the

target goal of a PRS of <5. The PRS can motivate patients to make

positive lifestyle changes, which will improve their total score and,
ultimately, the periodontal prognosis of their whole mouth. The

PRS scoring takes only a few minutes chairside with the patient

and enables the clinician to have a conversation that can “trans-
late” recommended clinical procedures to “patient value.” The

PRS empowers patients to combat periodontitis and, ultimately,
preserve their teeth.
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1. Foraperiodontal prognosis index to be routinely used 6.
clinically, it needs to:

A. prove oral-systemic connections.
. be used only on periodontally involved patients.
. be accurate and quick to use chairside.

. let patients set their own oral hygiene
maintenance schedule.

o o W

2. Thetarget goal of the Periodontal Risk Score (PRS) is
ascore of:

A 0.
B. <.
C 5.
D. >8. 8.
3. Oneaim of the PRS is to encourage patients to make

lifestyle changes to improve their periodontal and
systemic health, including:

A. quitting smoking.
B. getting adequate sleep.
(. exercising more frequently. 9,
D. visiting the dentist more often.

4. Which of the following is included in the PRS’s
“keys to success”?
A. brush, floss, and clean teeth and tongue daily
B. always use a water flosser after brushing

(. maintain a 3-month oral maintenance schedule 10.

D. ensure laser therapy is used in periodontal treatment
5. Most bacteria left after brushing and interdental

cleaning are on the:

A. occlusal aspects of the maxillary molar teeth.

B. lingual aspects of the mandibular anterior teeth.

(. tip of the tongue.

D. posterior third of the tongue.
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In the PRS system, the authors suggest scoring the most
periodontally involved molar tooth that is planned:

A. for extraction.

B. tobe maintained.

(. tobe replaced with an implant.
D. forendodontic therapy.

The PRS scoring reflects on:

A. just the tooth being scored.

B. the whole mouth.

(. one dental arch or the other.

D. only the posterior teeth.

The seven patient factors that are part of the scoring
inthe PRS include:

A. gingival recession.

B. endodontic involvement.

(. history of gastroesophageal reflux disease.

D. HbAlc levels.

In the case presented, over time the patient’s PRS for
tooth No. 3 was reduced to a score of 5, meaning he had a:
A. 80% chance of preserving his teeth after 15 years.

B. 93% chance of preserving his teeth after 15 years.

(. 56% chance of preserving his teeth after 30 years.
D. 93% chance of preserving tooth No. 3 after 30 years.

The PRS may be used in daily clinical practice:
A. primarily for edentulous patients.

B. forall patients.

(. butis limited to patients with periodontitis.
D. only for patients with healthy periodontium.
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