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Does Full-Mouth Disinfection Influence the Size of the 
Periodontal Inflammatory Burden and the Level of hsCRP? 
Eva Skalerica /Nina Hropot Pleskob 

Purpose: To investigate the effect of full-mouth disinfection on the sizes of the periodontal wound and periodontal in-
flammatory burden and whether it leads to a decrease in C-reactive protein (CRP) levels. 

Materials and Methods: The study included 20 systemically healthy subjects (11 women and 9 men) 30 to 68 years old 
with localised or generalised periodontitis (stage III, grade C). The sizes of the periodontal wound and periodontal inflam-
matory burden were measured with the web application “Periodontalwound”, which is based on measurements of aver-
age tooth cervices, as well as probing depths and bleeding on probing assessed at six sites around each tooth present in 
the oral cavity. The levels of hsCRP (high-sensitivity CRP) were measured with an immunochemical method. All three par-
ameters were measured before initial treatment and 3 months after therapy. Full-mouth disinfection included removal of 
plaque and calculus with ultrasonic and hand instruments in one session. 

Results: The results showed a statistically significant decrease in the size of the periodontal wound (p < 0.001), a statisti-
cally significant decrease in the size of periodontal inflammatory burden (p < 0.001), and a decrease in hsCRP levels 
3 months after therapy. 

Conclusion: Full-mouth disinfection leads to a decrease in the periodontal wound and periodontal inflammatory burden 
size, as well as a decrease in the levels of hsCRP in patients with localised or generalised periodontitis (stage III, grade C).
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Periodontal disease is a highly prevalent chronic inflamma-
tory disease characterised by the destruction of supportive 

tissues of the affected teeth.11,30 Despite reports on a decrease 
in the prevalence of periodontitis in many studies,17 the most 
recent study on Ljubljana citizens showed that the prevalence 
of periodontal disease among the adult population of Ljubljana 
is still high. All Ljubljana citizens between the ages of 45 and 95 
need oral hygiene instruction, 96.6% also need root planing and 
scaling, and 47.7% additionally need complex periodontal treat-
ment.36 Observational studies have shown that untreated peri-
odontal disease not only leads to tooth loss but also represents 
an increased risk for several systemic complications,8,15 such as 
cardiovascular events,9,33 metabolic syndrome,31 diabetes,7,24 
adverse pregnancy outcomes,39 Alzheimer disease21 and intes-
tinal inflammation.22 In periodontitis, bacteria and their prod-

ucts enter into the bloodstream during tooth extraction, scaling 
and root planing, as well as toothbrushing and mastication.38

Periodontal pockets are subgingival, inflamed and ulcerated 
areas which are subject to mechanical forces most of the time. 
Procedures such as mastication, toothbrushing and profes-
sional cleaning lead to transient bacteraemia, which is corre-
lated to gingival inflammation.38 Cells within the connective 
tissue underlying periodontal pockets may also secrete inflam-
matory mediators.3 Nesse et al26 quantified the periodontal 
inflamed surface area to be from 0.3 cm2 in healthy people to 
39 cm2 in patients with severe periodontitis. Later, Skaleric et 
al38 developed a similar method with which they calculated the 
periodontal inflammatory burden area in 238 random 35- to 
85-year-old subjects. The inflammatory burden was an average 
of 9.25 ± 5.57cm2. The inflammatory burden area was also sta-
tistically significantly (p < 0.05) correlated with increased levels 
of C-reactive protein (CRP). 

To estimate the size of the total area that is ulcerated and in-
flamed in periodontitis patients, a method for evaluating peri-
odontal wound and periodontal inflammatory burden was devel-
oped. To evaluate these areas, measurements of average tooth 
cervices, probing depths (PD) and information about the pres-
ence of bleeding on probing (BOP) at six sites around each tooth 
are needed.38 On the basis of this method, a web application 
(web app), www.periodontalwound.info (Periodontalwound, 
Adal d.o.o. and Skaldens; Ljubljana, Slovenia) was developed. 

PERIODONTOLOGY
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The web app Periodontalwound allows this method to be used 
clinically. With this app, the sizes of the periodontal wound and 
periodontal inflammatory burden can be calculated chairside. 
The periodontal wound is a subgingival area that includes all 
sites that bleed on probing within the oral cavity of an individ-
ual. Periodontal inflammatory burden represents all sites that 
bleed on probing in addition to all other sites that are inflamed 
but do not bleed on probing, as it is known that cells within the 
connective tissue underlying the periodontal pockets may se-
crete inflammatory mediators such as CRP, plasminogen acti-
vator1 and fibrinogen,4 which in turn may lead to systemic 
problems.3 By using the web app Periodontalwound, the clin-

ician can show the patient the extent of the wound and in-
flamed area, representing periodontal disease, in their oral 
cavity (Fig 1). This can also be used as a tool for showing the 
patient that periodontal disease affects their systemic health. 
After effective therapy, the patient can see the decrease in the 
sizes of the periodontal wound and periodontal inflammatory 
burden. 

One of the possible explanations for the causal association 
between periodontal disease and cardiovascular diseases is an 
increased serum CRP level in patients with periodontal dis-
ease.35 Many studies have shown that elevated CRP levels can 
lead to cardiovascular disease. A meta-analysis of studies re-

Fig 1 Example of the Periodontalwound web 
app without (A) and with entered data (B).
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ported that CRP levels in patients with periodontal disease are 
1.56 mg/l higher comparing to patients without periodontal 
disease,29 which can be clinically relevant.16 One of the stud-
ies38 showed that hsCRP (high-sensitivity-CRP) levels increase 
with periodontal inflammatory burden in systemically healthy 
individuals. A hsCRP test can detect very low values of CRP 
(0.1 mg/l) in the serum. People with hsCRP values < 1 mg/l 
have a low risk, people with hsCRP values 1–3 mg/l have a 
moderate risk and people with hsCRP values > 3 mg/l have a 
high risk for cardiovascular diseases.12 

Several studies have shown that non-surgical therapy leads 
to statistically significant improvements in clinical and micro-
biological parameters in periodontal patients.1,2 Quirynen et 
al34 explained the benefit of one-stage full-mouth disinfection 
(FMD). They indicated that the benefit was partially due to the 
use of antiseptics and partially due to the completion of ther-
apy in one stage. However, Pockpa et al32 demonstrated that 
the results obtained with full-mouth disinfection and the con-
ventional quadrant method are equivalent, and depend on the 
preferences of practitioner and the patient.

It has also been shown that non-surgical periodontal ther-
apy statistically significantly reduces the level of serum 
CRP.14,26 Meta-analyses of studies also confirmed that peri-
odontal treatment leads to a decrease in CRP levels.28

The aim of this study was to investigate whether FMD leads 
to a decrease in the sizes of the periodontal wound and peri-
odontal inflammatory burden as well as a decrease in the lev-
els of serum hsCRP. Our hypothesis is that FMD leads to a de-
crease of all three parameters. 

MATERIALS AND METHODS

This interventional clinical study was conducted in accordance 
with the ethical principles of the Helsinki Declaration (WMA, 
2013), and written informed consent was obtained. The study 
protocol was approved by the National Medical Ethics Commit-
tee of the Republic of Slovenia (No. 49/08/11).

All subjects were selected from the patients that were re-
ferred to the Department of Oral Diseases and Periodontology 
in the University Clinical Centre, Ljubljana, Slovenia. Twenty 
subjects (11 women and 9 men) 30 to 68 years old with local-
ised or generalised periodontitis (stage III, grade C) fulfilled the 
inclusion criteria and were finally included in our study. The 
patients were systemically healthy, did not take any medica-
tion and had never smoked. They also had not taken any sys-
temic antibiotics 3 months prior to the beginning of treatment. 
The subjects had to have at least 20 teeth. 

Table 1  Comparison of mean periodontal wound size before and after FMD

Group Mean ± SD (cm2) t-value p-value

Periodontal wound size (pre-treatment) 11.53 ± 4.47 6.311 <0.001

Periodontal wound size (post-treatment) 4.26 ± 2.91

Fig 2 Mean periodontal wound size before 
and after FMD.
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LITE automated analyser was used. This method detects even 
very low concentrations of hsCRP.

FMD included removal of plaque and calculus with ultra-
sonic and hand instruments in one session. Scaling and root 

instrumentation was performed under local anaesthesia. The 
tongue was then brushed with a 0.5% chlorhexidine gel (PERI-
OPLUS+ FOCUS, Curaprox, Curaden; Stutensee, Germany) for 
1 min and the mouth was rinsed with 0.2% chlorhexidine solu-
tion (PERIOPLUS+ FORTE, Curaprox, Curaden) for 2 min. All 
pockets were rinsed with 0.2% chlorhexidine. After therapy, 
patients were advised to rinse with 0.2% chlorhexidine twice a 
day for two weeks. All patients received oral hygiene instruc-
tions and motivation two weeks before FMD. Full-mouth 
plaque score (FMPS) was assessed prior to the beginning of 
therapy and was not allowed to exceed 20%.

All parameters were assessed prior to and at 3 months after 
therapy.

Statistical Methods
The data were analysed using Stata 16 Statistical Package 
(StataCorp; College Station, TX, USA). Excel was used to gener-
ate the figures. Means and standard deviations were calculated 

For estimation of the periodontal wound and periodontal 
inflammatory burden, we used the web app Periodontalwound 
(www.periodontalwound.info), which can be used chairside. 
This application is based on the method for evaluation of the 
periodontal wound and periodontal inflammatory burden de-
scribed previously by Skaleric et al.37,38 The method is based 
on measurements of average tooth cervices in addition to 
probing depths and bleeding on probing assessed at six sites 
around each tooth present in the oral cavity. 

PD and BOP were assessed with a Williams’ periodontal 
probe (Hu Friedy; Chicago, IL, USA) at six sites around all teeth 
(disto-buccal, buccal, mesio-buccal, disto-lingual, lingual and 
mesio-lingual) present in the subject’s oral cavity. All data were 
entered chairside into the periodontal chart in the web app 
Periodontalwound. To obtain additional data, recession was 
measured at six sites around all teeth and clinical attachment 
level (CAL) was calculated. 

To investigate the level of serum hsCRP, blood samples from 
fingertips of all subjects were collected before and 3 months 
after therapy. The level of hsCRP was then measured at the 
Clinical Institute for Clinical Chemistry and Biochemistry, Uni-
versity Medical Centre, Ljubljana, Slovenia. An immunochemi-
cal method with chemiluminescence detection on an IMMU-

Table 2  Comparison of mean periodontal inflammatory burden size before and after FMD

Group Mean ± SD (cm2) t-value p-value

Periodontal inflammatory burden size (pre-treatment) 18.85 ± 3.49 7.698 <0.001

Periodontal inflammatory burden size (post-treatment) 11.40 ± 4.69

Fig 3 Periodontal inflammatory burden size 
before and after FMD.
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for all parameters (hsCRP, periodontal wound size, periodontal 
inflammatory burden size, PD, BOP, CAL) before and after ther-
apy. Mean values of each parameter before and after therapy 
were compared using the paired-sample t-test. A p-value < 0.05 
was considered statistically significant, and p < 0.001 was con-
sidered highly statistically significant. Post-hoc power analysis 
of the study was calculated to be 99.77%.

RESULTS

Patient Population
We included 20 systemically healthy subjects (11 women and 
9 men) with localised or generalised periodontitis (stage III, 
grade C) in our study. They were 30 to 68 years old (mean age: 
48). All patients completed the study. All patients had satisfac-

from 23 to 32 teeth (mean: 24 teeth) in their oral cavity.

Periodontal Wound and Periodontal Inflammatory 
Burden
Both the sizes of the periodontal wound and periodontal in-
flammatory burden decreased 3 months after FMD. The aver-

age size of the periodontal wound was 11.53 cm2 ± 4.66 prior to 
FMD and 4.26 cm2 ± 2.91 3 months after FMD, an average size 
decrease (Fig 2) of 7.27 cm2 (p < 0.001) (Table 1). The average size 
of periodontal inflammatory burden was 18.85 cm2 ± 3.49 prior 
to FMD and 11.40 cm2 ± 4.69 3 months after FMD, an average de-
crease in size (Fig 3) of 7.45 cm2 (p < 0.001) (Table 2). Mean PD 
decreased (Fig 4) from 3.36 ± 0.26 mm to 2.85 ± 0.27 mm 
(p < 0.001) (Table 3) and mean BOP decreased (Fig 5) from 37% 
to 20% (p < 0.001) (Table 4). The average CAL was 3.23 ± 0.39 mm 
before FMD, and decreased to 2.63 mm ± 0.17 mm (p < 0.001) 
after 3 months.

Serum hsCRP Levels
The baseline hsCRP was 2.55 ± 4.90 mg/l. Three months after 
FMD the hsCRP levels were 1.31 ± 1.15 mg/l; that is, they de-
creased (Fig 6) by 1.24 mg/l on average (p > 0.05) (Table 5).

DISCUSSION

The present study evaluated the effect of FMD on the sizes of 
periodontal wound, periodontal inflammatory burden, and the 
levels of serum CRP. Systemically healthy subjects with local-

Table 3  Comparison of mean probing depth before and after FMD

Group Mean ± SD (mm) t-value p-value

PD (pre-treatment) 3.36 ± 0.26 8.17 <0.001

PD (post-treatment) 2.85 ± 0.27

PD: probing depth.

Fig 4 Mean probing depth before and after 
FMD.
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ised or generalised periodontitis (stage III, grade C) were in-
cluded in the study in order to increase the accuracy of CRP-
level measurment and systemic burden caused by periodontal 
disease.

The results showed that FMD led to an improvement of all 
periodontal parameters assessed, which is in accordance with 
many other studies.10,20,23,32,34 It was first thought that FMD 
was beneficial in comparison to quadrant-wise scaling, due to 
the use of antiseptics and the completion of therapy in one 
stage.34 However, many later studies10,20,23,32 showed that 
there are no statistically significant differences between the 
two techniques. Pockpa et al32 reported that full-mouth disin-
fection and the conventional quadrant method are equally ef-
fective, and depend on the preferences of the practitioner and 
the patient. Based on a systematic review and meta-analysis of 
multiple studies, Fang et al13 concluded that FMD has modest 
clinical benefits over Q-SRP and recommended FMD as the first 
choice for treatment of adult chronic periodontitis.

The present study investigated the effect of FMD on the sizes 
of periodontal wound and periodontal inflammatory burden. 
Skaleric et al37,38 presented a method for evaluation of peri-
odontal wound and periodontal inflammatory burden to esti-
mate the size of the total ulcerated and inflamed area in peri-

odontitis patients. To evaluate this area, measurements of 
average tooth cervices, probing depths, and information about 
the presence of bleeding on probing at six sites around each 
tooth are needed. A web app, Periodontalwound (www.peri-
odontalwound.info), was later developed to enable the method 
to be used clinically. With this app, the sizes of the periodontal 
wound and periodontal inflammatory burden can be calcu-
lated chairside by entering the probing depths and BOP at six 
sites around each tooth present in the oral cavity in the app 
chart. In the app, the average tooth cervix values and mathe-
matical algorithms for calculation of both areas are included. 

In this study, FMD led to a statistically significant decrease in 
the average size of the periodontal wound from 11.53 ± 4.66 cm2 
to 4.26 ± 2.91 cm2 after 3 months. It also led to a statistically 
significant decrease of average periodontal inflammatory bur-
den from 18.85 ± 3.49 cm2 to 11.40 ± 4.69 cm2 after 3 months.

Nesse et al26 developed a method for quantifying the peri-
odontal inflamed surface area (PISA) in order to quantify in-
flammatory burden of periodontitis on systemic health. PISA is 
calculated using conventional clinical parameters such as BOP, 
combined with either PD or CAL, and gingival recession. The 
PISA was calculated to range from 0.3 cm2 in healthy individu-
als to 39 cm2 in patients with generalised periodontitis. These 

Fig 5 The percentage of sites with BOP be-
fore and after FMD.

Table 4  Comparison of mean BOP before and after FMD

Group Mean ± SD (%) t-value p-value

BOP (pre-treatment) 37.0 ± 11.0 4.95 <0.001

BOP (post-treatment) 20.0 ± 10.0

BOP: bleeding on probing.
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numbers are not in accordance with the results obtained in the 
present study, as our subjects had a diagnosis of localised or 
generalised periodontitis (stage III, grade C) and had an aver-
age periodontal inflammatory burden of 18.85 ± 3.49 cm2 prior 
to therapy, which is much lower. However, the present results 
are in accordance with the results of Hujoel et al,18 who re-
ported a typical dentogingival epithelial surface area in pa-
tients with periodontitis as 8 to 20 cm2.

Nomura et al27 assessed the prospective longitudinal 
changes in the periodontal inflamed surface area following ac-
tive periodontal treatment for chronic periodontitis. They in-
cluded 125 patients with 3107 teeth in their study, and PISA was 
evaluated 5 times. For most patients, changes of PISA in the 
24-month period after periodontal treatment were within 10% 
of the baseline. However, a number of bleeding sites at a tooth 
with a deep periodontal pocket was associated with an expo-
nential increase in the PISA. It is difficult to compare the results 
of Nomura et al27 with our study, as a different model for as-
sessing the periodontal inflamed area was used. In addition, 
Nomura et al27 did not include data on initial mean PISA values, 
so the values obtained in the two studies cannot be compared. 

The results of our study showed that FMD led to a decrease 
in CRP serum levels. The baseline CRP was 2.55 ± 4.90 mg/l; 

three months after FMD, the CRP levels decreased to 1.31 ± 
1.15 mg/l. These results are in accordance with results ob-
tained by many other authors. D’Aiuto et al6 assessed serum 
CRP and IL-6 levels at baseline and 2 and 6 months after non-
surgical periodontal therapy in 94 patients. Statistically signifi-
cant reductions in both markers were found after therapy. 
Matilla et al25 also showed that the levels of hsCRP decreased 
after periodontal therapy. In a study by Cortelli et al,5 FMD was 
found to decrease CRP levels of both obese and non-obese in-
dividuals. However, some studies did not find statistically sig-
nificant reductions of CRP levels after periodontal therapy.19,40

Our study is the first to investigate the effect of FMD on the 
sizes of the periodontal wound and periodontal inflammatory 
burden. It is also one of the few to assess the effect of FMD on 
the levels of serum CRP. By including only systemically healthy 
subjects, the impact of periodontal disease on CRP levels and 
consequently the systemic burden should be estimated quite 
accurately.  

Another advantage of this study is also the use of the web 
app Periodontalwound, which allows the clinician to show the 
patient the sizes of the periodontal wound and periodontal in-
flammatory burden before and after treatment. It was also ex-
plained to the subjects who participated in the study that by 

Fig 6 hsCRP level before and after FMD.

Table 5  Comparison of mean hsCRP level before and after FMD

Group Mean ± SD (mg/l) t-value p-value

hsCRP (pre-treatment) 2.55 ± 4.90 1.117 0.28

hsCRP (post-treatment) 1.31 ± 1.15

hsCRP: high-sensitivity C-reactive protein.

hs
CR

P 
(m

g/
l)

before therapy after therapy

8

6

4

2

0

-2

-4



158 Oral Health & Preventive Dentistry

Skaleric and Plesko

decreasing the sizes of the periodontal wound and periodontal 
inflammatory burden, the possible impact of periodontal dis-
ease on their systemic health is lower.

One of the disadvantages of our study is that the web app 
Periodontalwound does not assess gingival recession. This 
means that in cases of gingival recession, the sizes of the peri-
odontal wound and periodontal inflammatory burden are 
overestimated, and in cases of gingival hyperplasia, the sizes of 
the periodontal wound and periodontal inflammatory burden 
are underestimated. However, it is important to bear in mind 
that gingival recession does not contribute significantly to the 
impact on systemic health caused by periodontal disease.

CONCLUSION

Full-mouth disinfection leads to a decrease in the sizes of peri-
odontal wound and periodontal inflammatory burden and a 
decrease in the levels of CRP in patients with localised or gen-
eralised periodontitis (stage III, grade C). More interventional 
studies on a larger number of subjects are needed to prove that 
FMD leads to an improvement in the sizes of the periodontal 
wound and periodontal inflammatory burden and a decrease 
in serum CRP levels.

ACKNOWLEDGMENTS
This study was supported by a grant from Slovenian Research Agency, 
Ljubljana, Slovenia (No. P3–0293). 

REFERENCES
1. Badersten A, Nilveus R, Egelberg J. Effect of nonsurgical periodontal therapy. I. 

Moderately advanced periodontitis. J Clin Periodontol 1981;8:57–72.
2. Badersten A, Nilveus R, Egelberg J. Effect of nonsurgical periodontal therapy. 

II. Severely advanced periodontitis. J Clin Periodontol 1984;11:63–76.
3. Beck J, Garcia R, Heiss G, Vokonas PS, Offenbacher S. Periodontal disease and 

cardiovascular disease. J Periodontol 1996;67:1123–1137.
4. Blake GJ, Ridker PM. Inflammatory bio-markers and cardiovascular risk predic-

tion. J Intern Med 2002;252:283–294.
5. Cortelli SC, Peralta FS, Nogueira LMR, Costa FO, Aquino DR, Rovai ES, et al. 

Periodontal therapy on the oral health-related quality of life of obese and non-
obese individuals. Odontology 2021;109:956–964.

6. D’Aiuto F, Parkar M, Andreou G, Suvan J, Brett PM, Ready D, et al. Periodontitis 
and systemic inflammation: control of the local infection is associated with a 
reduction in serum inflammatory markers. J Dent Res 2004;83:156–160.

7. Demmer RT, Desvarieux M, Holtfreter B, Jacobs DR, Wallaschofski H, Nauck M, 
et al. Periodontal Status and A1C Change: Longitudinal results from the Study 
of Health in Pomerania (SHIP). Diabetes Care 2010;33:1037–1043.

8. Demmer RT, Trinquart L, Zuk A, Fu BC, Blomkvist J, Michalowicz BS, et al. The 
influence of anti-infective periodontal treatment on C-reactive protein: a sys-
tematic review and meta-analysis of randomized controlled trials. PLoS One 
2013;8:e77441.

9. DeStefano F, Anda RF, Kahn HS, Williamson DF, Russell CM. Dental disease and 
risk of coronary heart disease and mortality. BMJ 1993;306:688–691.

10. Eberhard J, Jepsen S, Jervoe-Storm PM, Needleman I, Worthington HV. Full-
mouth treatment modalities (within 24 hours) for chronic periodontitis in 
adults. Cochrane Database Syst Rev 2015;2015:CD004622.

11. Eke PI, Dye BA, Wei L, Slade GD, Thornton-Evans GO, Borgnakke WS, et al. Up-
date on Prevalence of Periodontitis in Adults in the United States: NHANES 
2009 to 2012. J Periodontol 2015;86:611–622.

12. Emerging Risk Factors C, Kaptoge S, Di Angelantonio E, Lowe G, Pepys MB, 
Thompson SG, et al. C-reactive protein concentration and risk of coronary heart 
disease, stroke, and mortality: an individual participant meta-analysis. Lancet 
2010;375:132–140.

13. Fang H, Han M, Li QL, Cao CY, Xia R, Zhang ZH. Comparison of full-mouth disin-
fection and quadrant-wise scaling in the treatment of adult chronic periodonti-
tis: a systematic review and meta-analysis. J Periodontal Res 2016;51: 417–430.

14. George AK, Janam P. The short-term effects of non-surgical periodontal ther-
apy on the circulating levels of interleukin-6 and C-reactive protein in patients 
with chronic periodontitis. J Indian Soc Periodontol 2013;17:36–41.

15. Hajishengallis G. Interconnection of periodontal disease and comorbidities: 
Evidence, mechanisms, and implications. Periodontol 2000 2022;89:9–18.

16. Hong YJ, Jeong MH, Ahn Y, Kim SW, Bae JH, Hur SH, et al. Effect of pitavastatin 
treatment on changes of plaque volume and composition according to the re-
duction of high-sensitivity C-reactive protein levels. J Cardiol 2012;60:277–282.

17. Hugoson A, Norderyd O. Has the prevalence of periodontitis changed during 
the last 30 years? J Clin Periodontol 2008;35:338–345.

18. Hujoel PP, White BA, Garcia RI, Listgarten MA. The dentogingival epithelial sur-
face area revisited. J Periodontal Res 2001;36:48–55.

19. Ide M, McPartlin D, Coward PY, Crook M, Lumb P, Wilson RF. Effect of treatment 
of chronic periodontitis on levels of serum markers of acute-phase inflamma-
tory and vascular responses. J Clin Periodontol 2003;30:334–340.

20. Jervoe-Storm PM, Eberhard J, Needleman I, Worthington HV, Jepsen S. Full-
mouth treatment modalities (within 24 hours) for periodontitis in adults. Co-
chrane Database Syst Rev 2022;6:CD004622.

21. Jungbauer G, Stahli A, Zhu X, Auber Alberi L, Sculean A, Eick S. Periodontal mi-
croorganisms and Alzheimer disease – A causative relationship? Periodontol 
2000 2022;89:59–82.

22. Kitamoto S, Kamada N. Periodontal connection with intestinal inflammation: 
Microbiological and immunological mechanisms. Periodontol 2000 2022;89: 
142–153.

23. Koshy G, Corbet EF, Ishikawa I. A full-mouth disinfection approach to nonsurgi-
cal periodontal therapy – prevention of reinfection from bacterial reservoirs. 
Periodontol 2000 2004;36:166–178.

24. Marruganti C, Suvan JE, D’Aiuto F. Periodontitis and metabolic diseases (diabe-
tes and obesity): Tackling multimorbidity. Periodontol 2000 2023; doi: 10.1111/
prd.12536. Epub ahead of print. PMID: 37845800.

25. Mattila K, Vesanen M, Valtonen V, Nieminen M, Palosuo T, Rasi V, et al. Effect of 
treating periodontitis on C-reactive protein levels: a pilot study. BMC Infect Dis 
2002;2:30.

26. Nesse W, Abbas F, van der Ploeg I, Spijkervet FK, Dijkstra PU, Vissink A. Peri-
odontal inflamed surface area: quantifying inflammatory burden. J Clin Peri-
odontol 2008;35:668–673.

27. Nomura Y, Morozumi T, Saito A, Yoshimura A, Kakuta E, Suzuki F, et al. Prospec-
tive Longitudinal Changes in the Periodontal Inflamed Surface Area Following 
Active Periodontal Treatment for Chronic Periodontitis. J Clin Med 2021;10:1165.

28. Orlandi M, Munoz Aguilera E, Marletta D, Petrie A, Suvan J, D’Aiuto F. Impact of 
the treatment of periodontitis on systemic health and quality of life: A system-
atic review. J Clin Periodontol 2022;49(suppl 24):314–327.

29. Paraskevas S, Huizinga JD, Loos BG. A systematic review and meta-analyses on C-
reactive protein in relation to periodontitis. J Clin Periodontol 2008;35: 277–290.

30. Pihlstrom BL, Michalowicz BS, Johnson NW. Periodontal diseases. Lancet 
2005;366:1809–1820.

31. Pirih FQ, Monajemzadeh S, Singh N, Sinacola RS, Shin JM, Chen T, et al. Associ-
ation between metabolic syndrome and periodontitis: The role of lipids, in-
flammatory cytokines, altered host response, and the microbiome. 
Periodontol 2000 2021;87:50–75.

32. Pockpa AD, Soueidan A, Louis P, Coulibaly NT, Badran Z, Struillou X. Twenty 
years of full-mouth disinfection: the past, the present and the future. Open 
Dent J 2018;12:435–442.

33. Pussinen PJ, Kopra E, Pietiainen M, Lehto M, Zaric S, Paju S, et al. Periodontitis 
and cardiometabolic disorders: The role of lipopolysaccharide and endotox-
emia. Periodontol 2000 2022;89:19–40.

34. Quirynen M, De Soete M, Boschmans G, Pauwels M, Coucke W, Teughels W, et 
al. Benefit of “one-stage full-mouth disinfection” is explained by disinfection 
and root planing within 24 hours: a randomized controlled trial. J Clin Peri-
odontol 2006;33:639–647.

35. Ridker PM, Brown NJ, Vaughan DE, Harrison DG, Mehta JL. Established and 
emerging plasma biomarkers in the prediction of first atherothrombotic events. 
Circulation 2004;109:IV6–19.

36. Skaleric E, Gaspirc B, Skaleric U. A longitudinal study of periodontal treatment 
needs in a Ljubljana population over a 30-year period. Oral Health Prev Dent 
2019;17:243–249.

37. Skaleric E, Gaspirc B, Skaleric U. Metoda za oceno velikosti parodontalne rane 
in parodontalne vnetne obremenitve. Zobozdrav Vestn 2014;69:8–11.

38. Skaleric E, Petelin M, Gaspirc B, Skaleric U. Periodontal inflammatory burden 
correlates with C-reactive protein serum level. Acta Odontol Scand 2012;70: 
520–528.

39. Vergnes JN, Sixou M. Preterm low birth weight and maternal periodontal sta-
tus: a meta-analysis. Am J Obstet Gynecol 2007;196:135 e131–137.

40. Yamazaki K, Honda T, Oda T, Ueki-Maruyama K, Nakajima T, Yoshie H, et al. Effect 
of periodontal treatment on the C-reactive protein and proinflammatory cyto-
kine levels in Japanese periodontitis patients. J Periodontal Res 2005;40:53–58.


