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Periodontitis Progression and Prognostic Factors
in Questionable Teeth During Supportive Periodontal
Therapy

Siriphan R* Tavedhikul K*,** Lertpimonchai A*,**

Abstract

This retrospective study aimed to determine the incidence rate of periodontitis progression in questionable teeth of chronic periodontitis
patients, and to identify the relevant prognostic factors during supportive periodontal therapy. Continued chronic periodontitis patients in supportive
periodontal therapy program in the post-graduate clinic, Department of Periodontology, Faculty of Dentistry, Chulalongkorn University, within
year 2013-2014 were collected. Patients who had at least one questionable tooth during the maintenance phase were included. Treatment records
were comprehensively reviewed and collected. Based on the tooth-level analysis, the Kaplan- Meier curves of having additional loss of clinical
attachment level = 3 mm was estimated. Prognostic factors including age, gender, smoking habits, diabetes mellitus, parafunctional habits,
posterior tooth support, oral hygiene level, full-mouth bleeding score, tooth type, residual periodontal pocket depth, clinical attachment level,
Of all the 358 treated
questionable teeth from 123 patients, 178 (49.7%) teeth demonstrated disease progression during supportive periodontal therapy. The incidence

furcation involvement, bone level, and tooth mobility were assessed by the Cox proportional hazards regression model.
rate of disease progression among questionable teeth was 14.5 teeth per 100 teeth-years. The median progression-fiee survival time was 4. 93
years. The prognostic factors that significantly increased the risk of progression were 1 )2 30% full-mouth bleeding score and 2)2 7 mm residual
periodontal pocket depth with adjusted hazards ratio of 2.45 (95%CI: 1.60, 3.75) and 1.87 (95%CI: 1.14, 3.07), respectively. In conclusion, almost

half of treated questionable teeth had periodontal progression. Strictly monitoring and maintenance recall should be emphasized in periodontitis

patients with deep residual periodontal pocket depth and persisting gingival inflammation.
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Introduction

Periodontitis is a chronic inflammatory disease
leading to periodontal destruction, loss of alveolar bone
support, tooth mobility and eventually loss of tooth.'
Generally, the disease activity can be maintained in a stable
condition after a comprehensive treatment.” However, the
course of periodontal disease is episodic in nature, which can
shift between a remission period and active burst of
periodontal destruction.’  Therefore, at some point, some
teeth or some sites may randomly undergo a period of
periodontitis burst depending on their own risk, and local
disease progression occurs.

Although tooth loss is the true endpoint of
periodontitis, disease progression is usually considered as the

clinically significant stage which precedes the loss of tooth .
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According to the proceeding of the 1996 World Workshop in
Periodontic, the clinical signs of periodontal breakdown
include gingival swelling, consistent bleeding or pus on
probing, and increased of periodontal pocket depth (PPD).”
Several factors including age, gender, education, smoking,
diabetes mellitus, baseline disease severity, occlusion, and
interval of supportive periodontal therapy (SPT) have been
identified as the patient-level prognostic factors for disease
progression.ﬁ-“ In addition, residual PPD, clinical attachment
loss, furcation involvement and mobility, have been also
indicated as the significant tooth-level prognostic factors.' ™"
The objectives of periodontal treatment are to

preserve, improve, and maintain the natural tooth and

periodontium in order to achieve health, comfort, esthetics,
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and function.' Ttisa challenge to achieve this ultimate goal,
particularly in teeth with advanced periodontitis. Teeth
experiencing extensive loss of periodontal support, furcation
involvement, or tooth mobility are usually assigned as
questionable prognosis teeth.””" It was shown that the fate
of teeth with questionable prognosis was the least predictable
in term of treatment outcome and tended to get either improve
or worsen during SPT. Moreover, comparing with other
prognosis, questionable teeth pose a higher chance to be loss
during SPT."

Providing that periodontitis progression is the
intermediate stage prior to tooth loss, early detection and
identification of influencing factors in the high-risk teeth
would be a tremendously beneficial strategies in the disease
surveillance protocol. It could reduce further periodontal
destruction as well as prevent tooth loss. Evidence of
periodontitis progression often studied in non- specific
prognosis teeth. However, questionable teeth have the unique
uncertainty characteristics. The prognostic study concerning
these specific teeth are thus limited. Therefore, this
retrospective study aimed to estimate the incidence rate of
disease progression and to identify the prognostic factors

related to the periodontitis progression in questionable teeth

of patients diagnosed with chronic periodontitis during SPT.

Materials and methods

This retrospective cohort study was performed
based on the periodontal treatment records of post- graduate
clinic, Department of Periodontology, Faculty of Dentistry,
Chulalongkorn University. The records of consecutive
patients in the SPT program during year 2013-2014 were
reviewed and collected. The inclusion criteria were ( 1)
patients who were diagnosed as chronic periodontitis (2) had
at least 1 tooth with questionable prognosis at the initial visit,
and that tooth had to survive after the active treatment, (3)
completed comprehensive periodontal treatment and received
SPT at least 1 visit. Research protocol was approved by the
Human Research Ethics Committee of the Faculty of Dentistry,
Chulalongkorn University (HREC-DCU 2018-110).

Assessment of questionable teeth.

To standardize the given prognosis, all teeth were
re-evaluated and re-classified using the modified McGuire
and Nunn’ s criteria by consensus of 3 experienced
periodontists. " A tooth having any 2 out of the 4 following
conditions, including (1) PPD >6 mm, (2) 2 50% bone loss,
(3) 2™ or 3" degree mobility, (4) grade II or III furcation

involvement was categorized as questionable tooth.

Periodontal treatment and supportive periodontal
therapy.

All patients received comprehensive periodontal
treatment which included oral hygiene instruction, scaling and
root planing under local anesthesia, and occlusal adjustment as
needed. The periodontal status was then evaluated at 4-6
weeks. Subjects who had indications for periodontal surgery
were furthered planned for a periodontal surgery, i.e., open flap
debridement, resective surgery, or regeneration as a part of
corrective treatment as appropriated. After the completion of
active treatment, the patients were scheduled for SPT. The
treatment planning and SPT interval of each patient were
individually judged and managed by their responsible

periodontists.

Data collection.

In this study, the initial examination was used to identify
the eligible teeth. The re-evaluation visit was referred as the baseline
for non-surgically treated teeth. While the baseline for teeth with
periodontal corrective treatment was the first SPT visit after surgery
with proper healing period. The following parameters were
systematically retrieved from the original treatment records.

- Demographic data (age, gender, diabetes mellitus,
smoking habits)

- History of parafunctional habits (bruxism and
clenching)

- Full-mouth plaque score (FMPS) was measured
at four surfaces per tooth and was calculated as percentage of
the surfaces with the presence of plaque.20 Oral hygiene status
was classified into good (<20%), fair (20-40% ), and poor
(>40%).
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- Full-mouth bleeding score (FMBS) was measured
at six sites per tooth and was calculated as the percentage of
the sites that bleed upon probing. FMBS was classified into
<30% and > 30%."

- Posterior tooth support was classified as adequate
or inadequate. Patients were classified as having adequate
support when they had at least 4 occluded pairs in posterior
area.”’

- Tooth type (anterior teeth/ premolars/ molars)

- Severity of bone loss was collected from periapical
x-ray at initial examination and defined as mild (bone loss < 25%
of root length), moderate (bone loss 25-50% of root length), or
severe (bone loss > 50% of root length), based on the most severe
site on the tooth.

- PPD and clinical attachment level (CAL) were
measured at six sites per tooth. The maximum value would be
used as the surrogate of that tooth.

- Furcation involvement”

- Tooth mobility23

Definition of periodontal disease progression.
A tooth was defined as having periodontitis progression
if it had at least one site that demonstrated additional loss of CAL =

3 mm compared with the baseline.

Statistical analysis.

Demographic data and clinical variables were
presented using descriptive statistics. Continuous data were
reported in mean and standard deviation (SD), and categorical
data were presented in frequency and percentage. Survival
analysis and the Cox regression was performed based on tooth-

level. The Kaplan-Meier survival curve and median survival

time were estimated with multiple records and single event
pattern. To identify the risk, the Cox proportional hazard model
was constructed with the set of prognostic factors which was
drawn from the intensive literature review. The simple Cox
analysis was used to compare the effect of each predictor, i.e.,
age, gender, smoking habits, diabetes mellitus, parafunctional
habits, posterior tooth support, oral hygiene level, FMBS, tooth
type, residual PPD, CAL, furcation involvement, bone level,
and tooth mobility. If possible, parameters that potentially
changed over time would be considered as the time varying co-
variables. Then, the multivariate Cox proportional hazards
regression model was constructed to estimate the adjusted
hazard ratios (HRﬂdiusled) and 95% confidence intervals (95%CI)
with the disjunctive confounding criterion.” All analyses were
performed using STATA version 14.2 software. A p-value of

less than 0.05 was considered statistically significant.

Results

Of 475 continued patients in SPT program during
year 2013- 2014, 392 patients were diagnosed as chronic
periodontitis.  Patients who did not receive complete
periodontal treatment or absence from SPT visit were
excluded from this study. Only 133 patients had at least one
tooth with questionable prognosis at initial examination and
had sufficient treatment records required. Ten more patients
were further excluded due to their questionable teeth been
extracted during active periodontal treatment. Therefore, a

total of 123 patients with 358 questionable teeth were

included for the analysis (Figure 1).
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475 patients in supportive periodontal therapy (SPT) program during year 2013 and 2014

in post-graduate clinic, Department of Periodontology, Chulalongkorn University

v

83 Gingivitis / Aggressive periodontitis

h

392 patients with chronic periodontitis

Y

34 incomplete hygienic treatment

h 4

358 patients with completed hygienic treatment

5 without SPT

h 4

v

353 patients had at least 1 visit of SPT

> 124 without questionable tooth

h 4

229 patients had at least 1 tooth with questionable prognosis

Y

96 incomplete periodontal treatment records

h 4

133 patients had complete periodontal information

10 patients lost all questionable teeth

during hygienic treatment

h 4

123 patients who had chronic periodontitis with at least one questionable tooth

and maintenance recall at least one time were included in this study

Figure 1 Flow of recruitment
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Periodontal records from 671 visits of SPT were
retrieved. The average follow-up time was 5.3+£3.2 years. The
mean age of included patients was 49.5+11.0 years with 52.8%
of female. Most of the patients were non diabetes, non-smoker,
absence of parafunctional habits, and adequate posterior tooth
support (Table 1). After the active periodontal treatment prior
to SPT program, 61.8% of patients had fair to good oral
hygiene, and 85.4% exhibited < 30% sites with bleeding on
probing (BOP). Regarding tooth-level characteristics (Table 2),
the number of anterior teeth, premolars and molars were 130,
57,and 171, respectively. Approximately 30% of the teeth had
grade II or grade III furcation involvement and 20% had 2" or
3" degree of tooth mobility.

Kaplan-Meier survival analysis

Of all the 358 teeth, 178 teeth (49.7%) from 80
patients (65%) had additional loss of CAL = 3 mm compared
with baseline. From the Kaplan-Meier analysis, the incidence
rate of periodontal progression among questionable prognosis
teeth was 14. 5 teeth per 100 teeth- years. The median
progression-free survival time was 4.93 years. The progression-
free probability was gradually decrease with time which were
85% (95%CI: 82%, 89%) at 1 year, 74% (95%CIL: 69%, 78%) at 2
years, 48% (95%CI: 42%, 54%) at 5 years, and 25% (95% CI:
16%, 34%) at 10 years.

Cox proportional hazard model

From the univariate simple Cox regression, only two
prognostic factors which were having = 30% FMBS and deep
residual PPD, significantly increased the risk of periodontal
progression (Table 3). Patients with > 30% FMBS had the
incidence rate of 28.2 teeth per 100 teeth-years, meanwhile, it
was only 13.0 teeth per 100 teeth-years among patients who
had FMBS < 30% (Figure 2a). In addition, the questionable
teeth with residual PPD = 7 mm had substantial decrease of
median progression-free survival time to 2.62 years, comparing
with the teeth with shallow and moderate PPD which had

median time of 4.92-5.47 years (Figure 2b).

Table 1 Baseline characteristics at subject-level

Characteristics (n = 123) n o
(%)
Age (years) Mean+SD 49.5+11.0
Median 50 (43, 59)
(25"75"percentile)
Gender Male 58 47.2
Female 65 52.8
Diabetes mellitus Absence 114 92.7
Diabetes 9 7.3
Smoking Non-smoker 98 79.7
Former smoker 10 8.1
Current smoker 15 12.2
Parafunctional Absence 97 78.9
habits Bruxism / 26 21.1
Clenching
Posterior tooth <4 pairs 22 17.9
support > 4 pairs 101 82.1
Oral hygiene Good (< 20%) 11 8.9
(FMPS) Fair (20-40%) 65 52.9
Poor (> 40%) 47 382
FMBS <30% 105 85.4
>30% 18 14.6

Abbreviation: FMPS, Full-mouth plaque score; FMBS, Full-mouth bleeding score

Table 2 Characteristics of questionable teeth

o Percentage
Characteristics (n = 358) n

(%)

Tooth type Anterior 130 36.3
Premolar 57 15.9

Molar 171 47.8

Residual PPD <3 mm 94 26.3
4-6 mm 200 55.8

>7 mm 64 17.9

CAL <3 mm 7 2.0
4-6 mm 103 28.8

>7 mm 248 69.2

Severity of bone Mild 16 4.5
loss’ Moderate 142 39.7
Severe 200 55.8

Furcation Grade 0-I 243 67.9
involvement Grade IT 74 20.7
Grade IIT 41 11.4

Mobility Degree 0-1 286 79.9
Degree 2-3 72 20.1

Abbreviation: PPD, Periodontal pocket depth; CAL, Clinical attachment level
* Bone loss: Modified McGuire & Nunn criteria”’

** Furcation involvement: Hamp classification”

*** Mobility: Miller classification”
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Table 3 Crude hazard ratios for periodontitis progression during supportive periodontal therapy

Prognostic factors

Age (continuous)

Gender Female
Male
Smoking Non-smoker

Former smoker
Current smoker
Absence
Diabetes

Diabetes mellitus
Parafunctional habits Absence
Bruxism/clenching
Good (< 20%)
Fair (20-40%)
Poor (> 40%)
<30%

>30%

> 4 pairs

Oral hygiene (FMPS)

FMBS

Posterior tooth support
< 4 pairs
Tooth type Anterior
Premolar
Molar
Severity of bone loss’ Mild
Moderate
Severe
Residual PPD (mm) 1-3
4-6
>17
CAL (mm) 1-3
4-6
>7
Grade 0-1
Grade 11
Grade I11
Degree 0-1
Degree 2-3

*

E
Furcation involvement

Mobility

HR,, 4 95% CI p-valueJr

1.00 0.99, 1.02 0.45

1 0.43
1.13 0.84,1.52

1 0.32
0.74 0.39, 1.40
1.25 0.83,1.87

1 0.42
1.29 0.71,2.32

1 0.10
0.73 0.49,1.07

1 0.22
1.38 0.78,2.45
1.60 0.90, 2.82

1 <0.001
2.31 1.57,3.38

1 0.50
1.15 0.77,1.70

1 0.46
1.22 0.78,1.91
1.21 0.87, 1.69

1 0.57
0.83 0.36,1.90
0.97 0.42,2.21

1 <0.001
0.82 0.59, 1.15
1.86 1.20,2.87

1 0.11
1.81 0.56,5.82
2.55 0.81, 8.06

1 0.56
1.04 0.71, 1.54
1.26 0.83,1.92

1 0.69
1.09 0.72,1.63

Abbreviation: FMPS, Full-mouth plaque score; FMBS, Full-mouth bleeding score; PPD, Periodontal pocket depth; CAL, Clinical attachment level

¥ Simple Cox regression
* Bone loss: Modified McGuire & Nunn criteria”’
** Furcation involvement: Hamp classification”

*** Mobility: Miller classification”

After adjusted the confounding effect of age,
gender, smoking, diabetes mellitus, oral hygiene level,
posterior tooth support, parafunctional habits, tooth type,
severity of bone loss, furcation involvement and tooth
mobility using multivariate Cox proportional hazards
regression, the results showed that having > 30% FMBS
(HR =2.45,95%CI: 1.60,3.75) and = 7 mm residual

adjusted

PPD (HR, e = 1-87,95% CI: 1.14, 3.07) remained to be the
factors that significantly increased the risk of periodontal

progression (Table 4).

Table 4 Adjusted hazard ratios for periodontitis progression during
supportive periodontal therapy

Prognostic factors HR 4, ca 95% cn’

FMBS > 30% 2.45 (1.60, 3.75)

Residual PPD > 7 mm’ 1.87(1.14, 3.07)

Abbreviation: FMBS, Full-mouth bleeding score; PPD, Periodontal pocket depth
* Hazard ratio was adjusted by confounders including age, gender,
smoking, diabetes mellitus, oral hygiene level,

posterior tooth support, parafunctional habits, tooth type, severity of bone
loss, furcation involvement and tooth mobility

** Residual probing depth after active treatment
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Discussion

This retrospective cohort study investigated the actual
prognosis in term of periodontal stability on the teeth with
questionable prognosis. The results showed that approximately
50% of questionable teeth had disease progression during the
SPT. The estimated median progression-free survival time was
approximately 5 years. Having 2 30% of FMBS and residual
PPD = 7 mm were statistically significant prognostic factors
for periodontal progression.

To classify periodontitis progression, various criteria
have been proposed.zs'28 From the reliability and the universal
use, the further loss of CAL during the treatment and recall
visits was adopted as our definition of periodontitis
progression.25’26’28 According to the 5" European workshop on
periodontology, the threshold of = 3 mm difference between 2
observation periods was recommended.” This cut-off point
was proposed because the traditional periodontal probe has 1
mm interval marking; the margin of error at least 2 mm should
be allowed.” With this definition of disease progression, 80
out of 123 subjects (65%) exhibited periodontal progression.
Our results had noticeably higher proportion comparing with
other previous studies. Matuliene et al found that 43% of the
patients experienced disease progression during 11 years of
SPT."” Lindhe and Nyman reported only 25% of patients that
had loss of CAL > 2 mm in 14 years of follow-up.27 In this
study, only the chronic periodontitis patients with the presence
of questionable tooth were enrolled. Thus, it could be implied
that our eligible subjects had advanced disease severity at
baseline, which allowed the periodontal progression at a higher
chance to be developed.

With the current concepts of periodontal treatment
and various types of advance surgery, the periodontal
inflammation can be resolved, and the favorable periodontal

condition can be established.”**"*

However, in questionable
teeth, the treatment outcome may not be as good as expected,
and the acquired stability may not be sustainable."®
Inadequate periodontal supporting apparatus, furcation
involvement, residual PPD and tooth mobility are the
obstacles to the eradication the inflammation; and limit the

meticulous plaque control. 20332 Therefore, the prognosis of

questionable teeth is rather unpredictable, and they are at

11,33,34 N
Hirschfeld and Wasserman

greater risk of losing at SPT.
conducted the prognostic study of tooth loss in 600 patients
who underwent periodontal treatment and were followed up
for 4- 22 years, and found that approximately 30% of
questionable teeth were lost."” Similarly, Graetz et al studied
the retention of questionable prognosis teeth defined as
having 50-70% bone loss and found that approximately 20%
of the teeth with advanced periodontitis were lost. s
However, in this present study we were rather interested in
investigating the periodontal progression, the stage which
precedes tooth loss. Our result demonstrated that about 50%
of questionable teeth showed disease progression during SPT.
In addition, the probability of progression was increased from
15% in the first year to 26% and 52% in the second and the
fifth year of follow-up, respectively. From the result, it could
be confirmed that, even among periodontitis patients with
regular SPT, questionable teeth were yet at greater risk of
losing. Our findings emphasize the significance of the
communication with patients about tooth retention and
probability of tooth loss, despite a regular treatment received.

Identifying the significant prognostic factors for
periodontal progression is required in planning for SPT. This
study found that a tooth with residual PPD 2 7 mm had 1.87
times a greater risk of further periodontal destruction. It was
consistent with previous studies that found the risk effect of

the residual PPD.

10123 14 thoroughly cleanse the teeth with

residual PPD both from personal oral care and professional
decontamination, it is found to be difficult and limited.”
Moreover, anaerobic pathogenic bacteria were found to be
predominantly colonized in favorable environment of deep
periodontal pocket,” which could be one of the causes of
additional periodontal destruction.

We also found that having >30% FMBS
significantly increased the risk of disease progression.
Similarly, Oliveira Costa et al reported the higher odds ratio in
patients with high level of bleeding score.”™ Joss et al showed
that almost 70% of all the progressed sites were found in a

group of patients with 2>30% FMBS.” Gingival bleeding can

reflect gingival inflammation, and the persistent gingival
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inflammation could be the risk of periodontal breaking down.”
In addition, BOP was mentioned as a predictor for a site-
specific disease progression. Repeated presence of BOP was a
modest parameter representing that the disease may be in active
stage. While continuous absence of BOP was a reliable
indicator for sites with periodontal stability.41

7,10,11,13,42
other

In contrast to the previous studies,
prognostic factors, including smoking, diabetes mellitus,
parafunctional habits, oral hygiene level, furcation involvement
and tooth mobility were not found to be significantly associated
with periodontal progression. Limited number of subjects in
some categories might be the explanation of the disparity to
the previous significant studies. The survival analysis based
on tooth-level factors was used to compromise the sample
size issue; however, the results of non- significant factors
should carefully interpret, and the definite conclusion could
not be drawn. Further studies focusing on the effect of
smoking and diabetes mellitus on periodontitis progression
among questionable teeth should be performed.

The SPT is a crucial phase of the periodontal
treatment. Axelsson and Lindhe’ demonstrated that among
patients who had rigid SPT, only 1% of all the sites had the
periodontal progression during 6 years of maintenance. In
each recall visit, questionable teeth should closely be paid
attention on. Early detection of disease progression and
promptly providing the appropriate treatments could
minimize the risk of tooth loss. Residual PPD and FMBS
should be used to assess the risk of disease progression as well
as tooth loss. Therefore, measuring these parameters at every
maintenance visit is recommended. In addition, scheduling
the interval of SPT should be also taking those factors into
account.

The strength of this study was that the causal
relationship of prognostic factors on periodontitis progression
was confirmed with the cohort design. The average follow-
up time of 5 years was sufficient for the onset of disease
progression. Moreover, an advanced statistical analysis, the
Cox proportional hazards regression model with the time-
varying co-variables pattern, was used to estimate the causal

relationship. The variance within- and between-teeth were

taken into account.

There were some limitations to this study. First of
all, the validity and reliability of periodontal parameter
measurement could not be calibrated due to the retrospective
cohort design. The re-evaluation and re- classification of
initial prognosis were thus performed to reduce this
measurement bias.  Secondly, there was a variation of
treatment planning and interval of SPT depending on the
individual judgement of periodontists. Thirdly, the disease
activity of periodontitis is a random burst or asynchronous
multiple burst pat‘[ems.43 Questionable teeth may hence
suffer many episodes of disease progression. Our analysis
focused only on the first episode of progression. Finally, the
study populations were chronic periodontitis patients who
received a complete periodontal treatment with proper SPT
from the post-graduate clinic, Department of Periodontology,
Faculty of Dentistry, Chulalongkorn University. Therefore,
generalization to other population or other setting should be

done with caution.

Conclusion

With the comprehensive periodontal treatment, the
questionable teeth in periodontitis patients still pose a risk of
disease progression.  Almost 50% of observed teeth
experienced additional periodontal destruction at some point
during the SPT. The incidence rate of disease progression
among questionable teeth was 14.5 teeth per 100 teeth-years.
Residual PPD 2 7 mm or having = 30% FMBS were the
useful prognostic indicators which significantly related to
periodontal destruction and progression. Strictly SPT is

strongly recommended to periodontitis patients with

questionable teeth.

Acknowledgement

We thank support staffs at the post- graduate clinic,
Department of Periodontology, Faculty of Dentistry,
Chulalongkorn University for cooperation during data

collection.




35 | KhonKoenDent) # Volume24 » Number 3 @ September-December 2021

References

1.

10.

Papapanou PN, Sanz M, Buduneli N, Dietrich T, Feres
M, Fine DH, et al. Periodontitis: Consensus report of
workgroup 2 of the 2017 World Workshop on the
Classification of Periodontal and Peri-Implant Diseases
and Conditions. J Clin Periodontol 2018;45(Suppl 20):
S162-70.

Axelsson P, Lindhe J. The significance of maintenance
care in the treatment of periodontal disease. J Clin
Periodontol 1981;8(4):281-94.

Becker W, Berg L, Becker BE. The long term evaluation
of periodontal treatment and maintenance in 95 patients.
Int J Periodontics Restorative Dent 1984;4(2):54-71.
Socransky SS, Haffajee AD, Goodson JM, Lindhe J.
New concepts of destructive periodontal disease. J Clin
Periodontol 1984;11(1):21-32.

Armitage GC. Periodontal diseases: diagnosis. Ann
Periodontol 1996;1(1):37-215.

Chambrone L, Chambrone D, Lima LA, Chambrone LA.
Predictors of tooth loss during long-term periodontal
maintenance: a systematic review of observational
studies. J Clin Periodontol 2010;37(7):675-84.
Heitz-Mayfield LJ. Disease progression: identification
of high-risk groups and individuals for periodontitis. J
Clin Periodontol 2005;32(Suppl 6):196-209.

Helal O, Gostemeyer G, Krois J, Fawzy El Sayed K,
Graetz C, Schwendicke F. Predictors for tooth loss in
periodontitis patients: Systematic review and meta-
analysis. J Clin Periodontol 2019;46(7):699-712.
Leung WK, Ng DK, Jin L, Corbet EF. Tooth loss in
treated periodontitis patients responsible for their
supportive care arrangements. J Clin Periodontol 2006;
33(4):265-75.

Matuliene G, Pjetursson BE, Salvi GE, Schmidlin K,
Bragger MZ, et al. Influence of residual pockets on
progression of periodontitis and tooth loss: results after
J Clin Periodontol

11 years of maintenance.

2008;35(8):685-95.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Pretzl B, Kaltschmitt J, Kim TS, Reitmeir P, Eickholz P.
Tooth loss after active periodontal therapy. 2: tooth-
related factors. J Clin Periodontol 2008;35(2):175-82.
Badersten A, Nilvéus R, Egelberg J. Scores of plaque,
bleeding, suppuration and probing depth to predict
probing attachment loss. 5 years of observation following
nonsurgical periodontal therapy. J Clin Periodontol 1990;
17(2):102-07.

Faggion CM, Jr., Petersilka G, Lange DE, Gerss J,
Flemmig TF. Prognostic model for tooth survival in
patients treated for periodontitis. J Clin Periodontol
2007;34(3):226-31.

Graetz C, Schiitzhold S, Plaumann A, Kahl M, Springer
C, Salzer S, et al. Prognostic factors for the loss of
molars--an 18-years retrospective cohort study. J Clin
Periodontol 2015;42(10):943-50.

Nibali L, Krajewski A, Donos N, Volzke H, Pink C,
Kocher T, et al. The effect of furcation involvement on
tooth loss in a population without regular periodontal
therapy. J Clin Periodontol 2017;44(8):813-21.
American Academy of Periodontology. Comprehensive
Periodontal Therapy: a statement by the American
Academy of Periodontology. J Periodontol 2011;82(7):
943-49.

Hirschfeld L, Wasserman B. A long-term survey of tooth
loss in 600 treated periodontal patients. J Periodontol
1978;49(5):225-37.

Mc Guire MK. Prognosis versus actual outcome: a long-
term survey of 100 treated periodontal patients under
maintenance care. J Periodontol 1991;62(1):51-8.
McGuire MK, Nunn ME. Prognosis versus actual
outcome. II. The effectiveness of clinical parameters in
developing an accurate prognosis. J Periodontol 1996;
67(7):658-65.

O'Leary TJ, Drake RB, Naylor JE. The plaque control
record. J Periodontol 1972;43(1):38.

Kayser AF. Shortened dental arches and oral function. J
Oral Rehabil 1981;8(5):457-62.



https://pubmed.ncbi.nlm.nih.gov/?term=American+Academy+of+Periodontology%5BCorporate+Author%5D

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

36 | Khon KaenDent) & Volume24 » Number 3 @ September-December 2021

Hamp SE, Nyman S, Lindhe J. Periodontal treatment of
multirooted teeth. Results after 5 years. J Clin Periodontol
1975;2(3):126-35.

Miller SC. Textbook of Periodontia. 1 st ed. Philadelphia:
The Blakiston Company; 1950.

Vander Weele TJ, Shpitser . A new criterion for
confounder selection. Biometrics 2011;67(4):1406-13.
Claffey N, Nylund K, Kiger R, Garrett S, Egelberg J.
Diagnostic predictability of scores of plaque, bleeding,
suppuration and probing depth for probing attachment
loss. 3 1/2 years of observation following initial periodontal
therapy. J Clin Periodontol 1990;17(2):108-14.

Kaldahl WB, Kalkwarf KL, Patil KD, Molvar MP, Dyer
JK. Long-term evaluation of periodontal therapy: II.
Incidence of sites breaking down. J Periodontol 1996;
67(2):103-8.

Lindhe J, Nyman S. Long-term maintenance of patients
treated for advanced periodontal disease. J Clin Periodontol
1984;11(8):504-14.

Tonetti MS, Claffey N. Advances in the progression of
periodontitis and proposal of definitions of a periodontitis
case and disease progression for use in risk factor
research. Group C consensus report of the 5th European
Workshop in Periodontology. J Clin Periodontol 2005;
32(Suppl 6):210-13.

Reddy MS, Geurs NC, Jeffcoat RL, Proskin H, Jeffcoat
MK. Periodontal disease progression. J Periodontol
2000;71(10):1583-90.

Kaldahl WB, Kalkwarf KL, Patil KD, Molvar MP, Dyer
JK. Long-term evaluation of periodontal therapy: I.
Response to 4 therapeutic modalities. J Periodontol
1996;67(2):93-102.

Fleischer HC, Mellonig JT, Brayer WK, Gray JL,
Barnett JD. Scaling and root planing efficacy in
multirooted teeth. J Periodontol 1989;60(7):402-9.
Rabbani GM, Ash MM, Caffesse RG. The effectiveness
of subgingival scaling and root planing in calculus
removal. J Periodontol 1981;52(3):119-23.

Graetz C, Dorfer CE, Kahl M, Kocher T, EI-Sayed
KF,Wiebe JF, et al. Retention of questionable and
hopeless teeth in compliant patients treated for aggressive

periodontitis. J Clin Periodontol 2011;38(8):707-14.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

Nabers CL, Stalker WH, Esparza D, Naylor B, Canales
S. Tooth loss in 1535 treated periodontal patients. J
Periodontol 1988;59(5):297-300.

Brayer WK, Mellonig JT, Dunlap RM, Marinak KW,
Carson RE. Scaling and root planing effectiveness: the
effect of root surface access and operator experience. J
Periodontol 1989;60(1):67-72.

Waerhaug J. Healing of the dento-epithelial junction
following subgingival plaque control. II: As observed on
extracted teeth. J Periodontol 1978;49(3):119-34.
Magnusson I, Lindhe J, Yoneyama T, Liljenberg B.
Recolonization of a subgingival microbiota following scaling
in deep pockets. J Clin Periodontol 1984;11(3):193-207.
Oliveira Costa F, Miranda Cota LO, Pereira Lages EJ,
Soares Dutra Oliverira AM. Progression of periodontitis
in a sample of regular and irregular compliers under
maintenance therapy: a 3-year follow-up study. J
Periodontol 2011;82(9):1279-87.

Joss A, Adler R, Lang NP. Bleeding on probing. A
parameter for monitoring periodontal conditions in
clinical practice. J Clin Periodontol 1994;21(6):402-08.
Lang NP, Schitzle MA, Loe H. Gingivitis as a risk factor
in periodontal disease. J Clin Periodontol 2009;36(Suppl
10):3-8.

Lang NP, Adler R, Joss A, Nyman S. Absence of bleeding
on probing. An indicator of periodontal stability. J Clin
Periodontol 1990;17(10):714-21.

Salvi GE, Mischler DC, Schmidlin K, Matuliene G,
Pjetursson BE, Bragger U, et al. Risk factors associated
with the longevity of multi-rooted teeth. Long-term
outcomes after active and supportive periodontal therapy.
J Clin Periodontol 2014;41(7):701-7.

Haffajee AD, Socransky SS. Attachment level changes
in destructive periodontal diseases. J Clin Periodontol

1986;13(5):461-75.

Corresponding Author

Attawood Lertpimonchai

Department of Periodontology,

Faculty of Dentistry, Chulalongkorn University,
Pathumwan, Bangkok, 10330.

Tel: 02 218 8850

E-mail: attawood.l@chula.ac.th



mailto:attawood.l@chula.ac.th

37

Khon Kaen Dent) ® Volume 24  Number 3 @ September-December 2021

Aa v d v Y]
nisanainvedlsnlsnuadniaunazifods
d A A d o 0 @
WYINTO JHWUNRUNITWEINIT]TATE AV ITITE
Y Y d o w g’J Y]
321 19MIsnEdsnuathvavudszaudszneg

o o oo o o A a o o
TYASIU ATWUT* AUNUAAT Wa‘f!?ﬁfjﬁ*, ** DIT0IA AANIAYY *, **

UNARED

mfiﬂnyumuaauwﬁmmw ﬂismmwamammmmmn1mnmm1mTsm/?wumanmu?uﬂumwmnmTimwm/m
avde ”lum/aa?mﬁnuwanmmm?q gmwgwaswﬂﬂm‘fawamimmﬂawamummnmwmij.ymwﬂnmyn/?wuﬁmﬂﬂ i
UseAvsened mmsiomammwam/oaTsmﬁwuﬁaﬂmmiaﬂmwm?u71/544ﬂmnﬁmynf?num/nmwmlism/i/swﬂm TGN
Aaidnnaafigagr Madnysiuaine augiuaunnemani gnainsaiun1Ine1ds sening .F.2556-2557 Tﬂywﬂww 185uns5
sadondoaiiuiinmswensa Tsassdniadood arioonig lussninmsinmiudninsulsefurlseaog s
waya‘nuunﬂ?umﬁzmyu wazmmsszanandu Idwuntuay lueed 4wmmﬁ:wwmﬂmwmﬂuwﬁmigzym&smyﬂﬁammz
ﬂ;aqa:‘fmwU?v‘fm‘fmqﬂﬁﬁmﬁmﬁy >3 Haawns uazunsie ﬁﬂm‘fawmnmfﬁﬁmﬂ’/mﬁummnmmmTsm/?ﬁuﬁ%mué’m AUV
msidessouyusasidufend szneudie 91 (el wgﬁﬂsmmmuum WML Hdemsauueaning mswwswmﬂuwm
mummuaaumwmﬂm azuvesmslideaseninhndens1ndrunsealions1015us wiinvealu awanvessesani3iiud
wwmmaafw mﬂymiammwmmmwﬂ?mm mmnammymmmimﬁu sgAUnTEgn uagseauiy lon wynitudiingg
Wensal Tmmmaamwm 358 % Tudilae 123 av il 178  Bovaz 49.7) ‘Vlﬂﬂﬁﬁﬂﬁ?llsllﬂdIiﬂl@ﬂuﬁ@ﬂlﬁﬂiwWTJNﬂW?ﬂH?
aitudiniatulsefuilsenog ammma/mmmnmwmTﬁﬂ?uﬂuwuwmﬂm Tsaihaedoie 14 5 do 100 G0l Aundyszey
ﬂaaﬂmmmim o 4931 ﬂmamwaﬁammnmwaﬂm Taun 1) Nﬂoawmmuuwmﬂnmaaﬁaanmﬂmmamnﬂommmm
ar10if3iuddaudtosas 30 9 7ilzmw 2) ﬂaman‘uaq5amml§numwwmmaaaamm 7 daawng w ”hl Todimsasidmsuasion
Vsuransemuuduisy 2.45 fiszduanuideiii¥esas 95 a1 1.60 59 3.75 uaz 1.87 iszduanusesudosas 95 f1 11454 3. 07
awaay Inoagilie s maunasanieninense lsase ﬂummaaw'an/mﬁﬂymmummﬂanﬁumTﬁﬂﬂ?wumamﬁu Farfu
mmmminmmwmuﬂmy]ufm75umﬁnyuwamﬁmwﬂ?‘nummmamm Tﬂﬂmwuamm?ugn]wwmamm/?wuw aunae
og uagiimsoniauveunionsesd

o o o Fo 7 o 1 o o o o o & o
mlvsia: Tsafsiiudonay/ wonsal lsaszauiiaade/ msgnawvesIsa/ msinpnfsiuainiaiu/seavlszaoy/
mssnuuinonsanw5riug

ASuAavaUUNAIIN
933074 LaANuaYY
mMAITiuaINe
AQLIUALNNEMANST QWIANnTAIUNIINGEY
walnudu ngamwa 10330
Tnsai : 02 2188850
AMNIBENNTOTING : attawood I@chula.ac.th

* MA3w/51iuaIne ausiiuaunmemans gaInTaIuNIINg 188 (ALY T AFUNI
= quiiFermgmmien i saUSiuduas iniuiion asgiuaunnomans gwadnsaiunIIne1ds warnu




