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Abstract

AIM. To develop an effective early-monitoring method grounded in periodontal risk factors and to categorize
initial therapeutic responses to scaling as well as root planning (SRP).

MATERIALS AND METHODS. In a prospective cohort study, the plaque index, bleeding on probing, and
probing pocket depth were measured at three different appointments: the first visit (baseline), the first
follow-up visit (FU1), and the second follow-up visit (FU2). Mean reductions from pretreatment were cal-
culated, and the patients were classified as Poor responders (<25% BoP reduction with little or no PPD
decrease), Moderate (25 to 49% BoP reduction or <1 mm PPD reduction), or Rapid (more than 50% BoP
reduction and less than 1 mm PPD reduction). Using non-parametric tests and Spearman correlations, the
impacts of cigarette smoking and age were investigated.

RESULTS. SRP yielded clinically significant early enhancements in BoP and PPD at FU1, with further improve-
ments noted at FU2. Smoking was associated with substantially diminished early BoP reductions and smaller
PPD improvements. Age showed weak, non-significant correlations with early change. There were weak, non-
significant relationships between age and early changes.

CONCLUSIONS. Risk-based assessment is made possible by early re-evaluation following SRP. Age by itself
is not a short-term predictor, but smoking status is an actionable early risk sign. The suggested paradigm
encourages smoking cessation counseling and supportive care intensity customization throughout the early
maintenance stage.
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Pe3iome

LIENIb. Pa3paboTaTtb apPeKTUBHLIM METO, PAHHENO MOHUTOPMHIA, OCHOBAHHbIN Ha paKkTopax NapoLoHTasb-
HOro pucka, u kaccnduumMpoBaTh Ha4yasbHble TepaneBTUYEeCKNEe OTBEThI HA yaanieHne 3y6HOro KaMHs U Kop-
HeBoe nnaHuposaHue (SRP).

MATEPUAblI U METO/Lbl. B npoCnekTUBHOM KOrOPTHOM MUCCNeA0BaHUM OLLEHNBANNCL MHOEKC 3YyOHOro Ha-
neta (Pl), KpOBOTOUMBOCTb Npu 30HAMPOBaHMN (BoP) 1 rnybrHa 3o0HANMPOBaHNS NapoaoHTabHbIX KAPMAHOB
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(PPD) Ha Tpex Bu3nTax: NepBbli BUSUT (MCXOA4HbIE AaHHbIE), MepPBbli NOBTOPHLIN BU3UT (FU1) n BTopown no-
BTOPHbIV BU3UT (FU2). Bbluncnanucb cpeaHme n3aMeHeHns OTHOCUTENIbHO MCXOAHOro YPOBHS, a NauneHThbl
knaccuduumpoBanmce kak: Poor responders (<25% cHuxeHne BoP n MmHnManbHoe nnm oTcyTCTBME YMEHb-
weHunsa PPD), Moderate (25-49% cHuxeHnune BoP nnu <1 mm cHuxeHne PPD) n Rapid (>50% cHuxeHne BoP
n <1 mm cHuxeHne PPD). [1na aHann3a BANAHUSA KYpPEeHUs 1 Bo3pacTa NPUMEHSANINCL HenapameTpuieckmne
TecTbl 1 koppenaunn CnupmMeHa.

PE3YJIbTATbI. SRP o6ecneunno KnnHmyeckn aHaymmoe paHHee ynydwenme BoP n PPD Ha FU1, ¢ panbHen-
wumn ynydweHnamu Ha FU2. KypeHune 6b110 CBA3aHO C CYLECTBEHHO MEHbLUMM PaHHUM CHMXeHnem BoP
1 ymeHblueHrem PPD. Bo3pacTt nokasan cnaby, CTaTUCTUYECKN HE3HAYMMYIO KOPPENALMIO C PaHHUMMU
N3MEHEHUAMWN.

BbIBObl. PaHHee noBTOpHOE 06cnenoBaHme nocne SRP no3BonsieT NpoBOANTb OLEHKY Ha OCHOBE pucKa.
Bo3pacT cam no cebe He aBnsieTcsa NpeankTopoM KPaTtkoOCPOYHOro OTBETA, TOrAa Kak CTaTyc KypeHus cry-
XUT BaXHbIM paHHUM dakTopoM pucka. NMpegnaraemas Moaenb Cnoco6CTBYET KOHCYNbTALMAM MO 0TKa3y OT
KYPEHUS U UHANBUAYANN3ALNN NHTEHCUBHOCTM NOAOEPXNBAIOLLEIO JIEHEHUS HA PAHHEN CTaauN.

Knwuesble cnoBa: MOAgesb PAHHENO MOHUTOPWHIA, NoKasaTenun NapoAoHTaNnbHOro pucka, cTpaTndukaums
naumneHToB, BO3PAcCT, KypeHue

UHdopmauuma o ctaTbe: noctynuna — 21.09.2025; ncnpasnexa — 02.11.2025; npuHarta — 14.11.2025
KoH®AUKT nHTepecoB: aBTOPbl COOOLLAIOT 06 OTCYTCTBUMN KOHPNNKTA UHTEPECOB.
BnarogapHocTu: GHAHCUPOBAHWE U MHANBMAYaANbHbIE 611arofapHOCTY AN OEKNAPUPOBAHNSA OTCYTCTBYIOT.

Ana uutuposanua: Axmen M.N., Moxammen M.A., Xamapg C.A., Akpam X.M. Ctpatndurkaums KIMHNYECKOro
OTBETa Nnocse yganeHus 3ybHOro kKamMmHs U KOPHEBOIO NJAaHMPOBAHUSA: CO34aHNEe MOAENIN PAHHErO MOHUTO-
pPUHra ¢ UCNonb30BaHMEM MHAVMKATOPOB NAapOAOHTaNbHOro pucka. 3Hg4oaoHTus Today. 2025;23(4):631-636.
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INTRODUCTION

The multifactorial, chronic inflammatory disease
known as periodontitis progressively erodes the perio-
dontal attachment system. It is managed in phases,
starting with the foundation of Step 1-2 therapy, scal-
ing, and root planning (SRP). To reduce inflammation
and stop more tissue deterioration, SRP is intended to
break up and eliminate subgingival biofilms and calcu-
lus [1]. The 2018 EFP/AAP classification and treatment
guidelines strongly advise an early re-evaluation within
4-6 weeks of SRP to optimize long-term outcomes,
modify care plans, and assess treatment response [2].

Although the advantages of SRP are predictable,
patient reactions vary. According to Trombelli et al. [3],
some people exhibit quick and significant improve-
ments in important clinical indicators, such as the
plaque index (Pl), probing pocket depth (PPD), and
bleeding on probing (BoP), while others show slower or
less pronounced changes. This variation has significant
therapeutic ramifications: early detection of individuals
who may not respond well may direct more intensive
therapy, the use of adjuvant therapies, or individualized
supportive periodontal care.

Smoking continues to be the most reliable modifi-
able risk factor among recognized risk indicators as-
sociated with inferior results following non-surgical
periodontal treatment. In contrast to non-smokers,
the smokers usually exhibit less favorable healing,
decreased pocket depth reduction, and poorer BoP
resolution [4]. Age’s function as a short-term predic-
tor, however, is less evident. Studies show inconsistent
evidence about whether chronological age significantly
affects early healing following SRP, even if older people
may present with altered immune responses and accu-
mulated disease burden [5].

Investigating risk markers that stratify early treat-
ment response is therapeutically useful considering
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this background. Clinicians may find it easier to custo-
mize recall intervals, identify patients in need of adjunc-
tive treatments, and incorporate risk-based methods
into supportive periodontal care if they develop a useful
response categorization model (rapid, moderate, and
poor responders) [6]. Furthermore, converting these
results into a monitoring framework suitable for clinical
settings may help close the gap between the data from
studies and routine periodontal care.

Recent worldwide guidelines have highlighted the
significance of early re-evaluation following non-surgi-
cal periodontal treatment. The S3 level of clinical prac-
tice recommendations for the treatment of stage (I-111)
periodontitis from the European Federation of Peri-
odontology (EFP) specifically recommend reassess-
ment approximately 4-6 weeks following scaling and
root planning to evaluate treatment response and guide
additional interventions [6]. To maximize long-term re-
sults, this organized method emphasizes the necessity
of classifying patients based on their early response
and incorporating risk factors like smoking status.

In this study, the short-term therapeutic benefits of
SRP were investigated by assessing shifts in plaque in-
dex (Pl), probing pocket depth (PPD), and bleeding on
probing (BOP). Additionally, patients were categorized
into different responder groups. The study also investi-
gated the impact of age and smoking as early indicators
of treatment response as much as possible. Finally, it
turned these results into a useful monitoring model to
help promote personalized periodontal care.

MATERIALS AND METHODS

Study design and participants

Adult patients with periodontitis (n=160) diagnosed
using the 2018 EFP/AAP classification criteria with
ages ranging from 20 to 70 years (mean 37.5+11.3)
were included in this prospective observational cohort
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study [5; 7]. The study followed the Declaration of Hel-
sinki issued by the International Medical Association in
2013 [8]. As part of standard Step 1-2 periodontal care,
all the subjects were scheduled to get non-surgical
periodontal treatment. Pl, PPD, and BOP were recor-
ded at three distinct times: baseline (before SRP), early
re-evaluation at 4-6 weeks after SRP is the first follow-
up visit [6], and prolonged reassessment within about
12 weeks following SRP [1; 3].

Informed consent was obtained, and ethical approv-
al was obtained from the ethical committee of Baghdad
University. The exclusion criteria included: (1) incom-
plete SRP treatment, (2) missing baseline or FU1 data
for PPD or BoP, or (3) systemic or local problems that
could impair areliable evaluation of clinical parameters.

Clinical assessments

Using a UNC-15 periodontal probe (Premium Instru-
ments, Germany), two certified periodontists conducted
all clinical evaluations. Excellent intra- and inter-examiner
reliability was demonstrated, as confirmed by repeated
measurements on ten patients to verify calibration [9; 10].

The mean PPD (mm), full-mouth BoP (% of sites),
and Pl (%) were noted. SRP was provided in accord-
ance with current guidelines. Individualized oral hygiene
training was given to each patient. Changes from base-
line in BoP, PPD, and PI during follow-ups one (FU1) and
two (FU2) were the primary outcomes.

The stratification of responses

Participants were stratified into three response
groups based on changes in BoP and PPD following the
initial treatment (SRP) to account for variations in treat-
ment results. This was achieved using methods from
earlier research [11; 12]: rapid responders were defined
as those with a PPD drop of 21 mm and a BoP reduc-
tion of250%. 25-49% BoP reduction or <1 mm PPD
reduction are examples of moderate responders. Poor
responders: less than 25% decrease in BoP with little to
no change in PPD.

The EFP S3 guidelines’ recommendations for tai-
lored supportive treatment align with this three-tier
structure, which is also consistent with previous re-
search that categorizes patients into responders and
non-responders based on changes in BoP and PPD [6].

Analytical statistics

IBM SPSS Statistics was used to analyze the data
(version 26.0, IBM Corp., Armonk, NY, USA). Data dis-
tribution was tested using the Shapiro-Wilk test. Con-
tinuous variables were presented as means + SD or me-
dians with an interquartile range (IQR). Non-parametric
techniques, such as the Mann- Whitney U test and the
signed-rank test of Wilcoxon, were employed to assess
differences in clinical variables between periods of time
due to non-normal distribution. Using Spearman’s rank
correlation, relationships between age and clinical out-
comes were investigated. To compare groups across
age categories, the Kruskal-Walli’s test was used. Pear-
son correlation coefficients and intraclass correlation
coefficients (ICC) were used to assess reliability. Statis-
tical significance was determined at p < 0.05.
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RESULTS
The results of the study are presented in Tables 1-6
and Figures 1 and 2.

Table 1. Baseline clinical and demographic features
of the research participants

Tabnuua 1. VicxoaHble KNMHMYeckue
1 oemMorpadunyeckme xapakTepUcTmMKn yHacTHUKOB
nccnenoBaHus

Age | Smokers U e A

( egrs) (%) baseline | baseline | baseline

Y (%) (%) (mm)
Mean 37.52 33.33 0.85 0.60 5.25
SD 11.37 NA 0.13 0.15 0.69
Median| 37.00 NA 0.88 0.60 5.00

Table 2. The variations in Pl, PPD, and BoP following
root planning and scaling at FU1 and FU2

Ta6nuua 2. IameHeHus nokasatenei Pl, PPD

1 BoP nocne npoeeaeHus ynaneHuns 3y6HOro kaMmHs
1 KOPHEBOIO MNIAHMPOBAHWA Ha 3Tanax HabnoaeHns
FU1 n FU2

Mean . IQR

Outcome Change SD | Median (25-75%)
Plchange at FU1 (%) 80.15 | 6.00 | 80.35 |77.91-84.00
Pl change at FU2 (%) 86.55 | 5.95 | 87.37 |82.61-90.86
BoP change atFU1 (%) | 34.53 | 15.85| 33.20 |23.28-47.09
BoP change atFU2 (%)| 77.55 |13.48| 82.57 |72.09-86.33
PPD change at FU1 049 | 057 | 0.00 | 0.00-1.00
(mm)
PPD change at FU2 172 | 070 | 2.00 | 1.00-2.00
(mm)

160

140
120+
< 100+
%]
E 80
© 604
o

40

20

0 T T

Rapid Moderate Poor
Clinical response categories
FU1 FU2

Fig. 1. Early (FU1) and delayed (FU2) re-evaluation

of patients based on clinical response categories
(Rapid, Moderate, Poor) after scaling and root

planing (SRP)

Puc. 1. PanHgaa (FU1) n otcpoyeHHas (FU2) nosTopHas
OLEeHKa NauNeHTOB B 3aBUCUMOCTU OT KJIMHUNYECKNX
KaTeropuin oTeeTa (ObICTPbIN, YMEPEHHbIN, Cnabblii)
nocne NpoBeAeHNs yaaneHns 3y6HOro kaMmHs

1 KOPHEBOIo nnaHupoBaHus (SRP)
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Table 3. Clinical response comparison between non-smokers and smokers after SRP

Ta6nuua 3. CpaBHeEHWE KIIMHUYECKOro OTBETA MEX Y HEKYPALLMMN U KYPALLMMW NaumMeHTaMu nocne
npoBeaeHus yaaneHns 3yGHOro KamMHsi 1 KOPHEBOTro niaHupoBaHus (SRP)

Outcome Smokers Median (IQR) Non-smokers Median (IQR) p-value Rank-biserial r
BoP reduction FU1 (%) 30.41(19.57-38.84) 34.58 (24.56-49.60) 0.024 0.22
BoP reduction FU2 (%) 80.28 (72.88-85.07) 83.49(70.71-86.97) 0.224 0.12
FU1 PPD decrease (mm) 0.00 (0.00-1.00) 0.00(0.00-1.00) 1.000 0.00
FU1 PPD decrease (mm) 2.00(1.00-2.00) 2.00(1.00-2.00) 0.335 -0.09

Table 4. Age and clinical response correlation

after SRP

Tabnuua 4. Koppenaums mexay Bo3pacTom
MauveHTOB U KJIMHNYECKMM OTBETOM
nocne NpoBeAeHNs yaaneHns 3y6HOro kaMmHs

Table 5. Kruskal-Wallis test to assess variations

in the clinical response by age range

Tabnuua 5. Kputepnit Kpackena-Yonnuca
ONS OUEHKM pasnnymnii KIIMHNYECKOro oTBeTa

B 3aBMCUMOCTW OT BO3PACTHbIX Fpynn

W KOPHEBOro NnaHnposaxus (SRP) Outcome Kruskal-Wallis H p-value
Outcome Spearman rho p-value BoP reduction FU1 (%) 1.79 0.409
BoP reduction FU1 (%) -0.04 0.594 BoP reduction FU2 (%) 0.53 0.768
BoP reduction FU2 (%) -0.03 0.668 PPD reduction FU1 (mm) 1.31 0.519
PPD reduction FU1 (mm) -0.00 0.981 PPD reduction FU2 (mm) 0.16 0.925
Table 6. Intra and inter-examiner reliability test for the repeated periodontal measurement
Ta6nvu.|,a 6. Tect BHYTPU- 1”1 Me)KSKSaMeHaTOpCKOVI BOCNpPOmM3BoANMOCTHN
NPV NOBTOPHbIX NAPOLOHTOIONMYECKNX NUBMEPEHUAX
Variable r (Pearson) p-value ICC (2,1) ICC (3,1)
BOP (repeated measurements) 0.9876 1.65%x1047 0.9875 0.9875
PPD (repeated measurements) 0.9907 3.41x1050 0.9894 0.9897
BOP (Examiner 1vs 2) 0.9913 9.93x1053 0.9900 0.9910
PPD (Examiner 1vs 2) 0.8979 1.30x1021 0.8955 0.8974

Early Monitoring Model after SRP

Step 1: Early re-evaluation (~4—6 weeks)
® Record BoP% and mean PPD

|

Step 2: Classify Response
e Rapid: >50% BoP { + >1 mm PPD |
 Moderate: 25-49% BoP | or <1 mm PPD |
* Poor: <25% BoP { & minimal PPD change

Rapid

Moderate Poor

A 4

Step 3a: Rapid Responders
e Standard recall

Step 3b: Moderate Responders
* Reinforce OH
e Local re-instrumentation

Step 3c: Poor Responders
e Control risk factors (esp. smoking)
* Adjunctive therapy
e Earlier re-evalution

Fig. 2. Model for preliminary monitoring following scaling and root planning (SRP) developed using prior research
on patient stratification following SRP and current EFP S3 guidelines

Source: [4;6; 7]

Puc. 2. Mogenb npeaBapuUTenbHOro MOHUTOPUHIA Nocne NposeaeHns yaaneHmnsa 3yOHOro kaMHs U KOPHEBOTO
nnaHupoBaHus (SRP), paspaboTaHHas Ha OCHOBE paHee NPOBeAEHHbIX UCCNed0BaHMi No cTpaTtudukaumum
nauueHToB nocne SRP n gencteyowmx pekomeHgaumin EFP S3

UcTtodHukn: [4; 6; 7]
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DISCUSSION

In this prospective cohort study, scaling and root
planning’s (SRP) rapid clinical outcomes were evalua-
ted, and the influence of age and smoking as risk fac-
tors on early response was investigated. The results
show that SRP is effective in lowering gingival inflamma-
tion, microbial plaque, and probing pocket depth (PPD),
but they also show that patient reactions varied within
the first 12 weeks.

At both FU1 and FU2, the plaque index (PI) showed
significant decreases, demonstrating the quick effi-
cacy of supra- and subgingival debridement in preven-
ting the formation of biofilms. The idea that mechanical
debridement is the mainstay of periodontal therapy is
supported by these findings [1; 5]. BoP showed a slight
improvement at FU1 but a significant decrease by FU2,
which is consistent with earlier findings that gingival
inflammation resolution takes longer than plaque clea-
rance and necessitates soft tissue repair [3]. By FU1
(median = 0 mm), PPD changes were negligible; ho-
wever, by FU2 (median = 2 mm), they became clinically
significant, reflecting the biological process of perio-
dontal pocket reduction and repair, which usually takes
weeks to months [10].

Smoking was found to be a major risk factor that
hindered the lowering of BoP at FU1 but not at FU2. Ac-
cording to Leite, Nascimento, and Scheutz [4], smok-
ing appears to mainly postpone early inflammation
resolution by reducing vascular responsiveness, va-
soconstriction, and immune cell activity. Even though
both smokers and non-smokers had significant im-
provements by FU2, smokers delayed early response
highlights the significance of risk-factor management
and smoking cessation programs. Smokers who get
non-surgical or surgical periodontal therapy have also
shown slower or less complete recovery, according to
earlier clinical investigations [4; 13].

Age wasn’t found to be a significant predictor of
short-term results by either Kruskal-Wallis analysis or
Spearman’s correlation. The immediate tissue response
to SRP is not affected by chronological age, at least not
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