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Abstract

BACKGROUND

Severe periodontitis is a major oral health concern today as it can lead to loss of
teeth. Conventional periodontal therapy has numerous pitfalls as it does not
address the pulp-periodontal complex in its entirety.

AIM

To investigate the effect of dental pulp periodontal therapy on the levels of
interleukin-1p (IL-1B) and IL-10 in gingival crevicular fluid (GCF) in patients with
severe periodontitis.

METHODS

Eighty-six patients with severe periodontitis were randomly divided into a
research group (n = 43) and a control group (n = 43). The control group was
treated with simple periodontal therapy, and the research group was treated with
dental pulp periodontal therapy. The total effective rates of the treatments;
periodontal status before and after treatment through the measurement of the
periodontal pocket probing depth (PPD), gingival sulcus bleeding index (SBI),
mobility (MD), and plaque index (PLI); the levels of inflammatory factors IL-1p
and IL-10 in the GCF; and the incidence of complications were calculated for both
groups and compared using the Student’s f test and the ¥ test.

RESULTS
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The total effective rate of treatment in the study group (93.02%) was higher than
that in the control group (76.74%; P < 0.05). While before treatment, there was no
significant difference in the PLI, MD, SBI, or PPD between the two groups, the
post-treatment values of PLI, MD, SBI, and PPD (4.71 £ 0.16 mm, 0.61 + 0.09 mm,
0.96 £ 0.17 mm, and 0.76 £ 0.26 mm, respectively) were significantly lower (P <
0.05) in the research group than in the control group (5.35 + 0.24 mm, 0.93 + 0.15
mm, 1.35 + 0.30 mm, and 1.04 £ 0.41 mm, respectively). There was no significant
difference in the level of IL-1f or IL-10 in the GCF before treatment between the
two groups; after treatment, the IL-1p level in the research group (139.04 + 15.54
pg/mL) was significantly lower than that in the control group (156.35 + 18.10
pg/mL), and the level of IL-10 in the research group (7.98 £ 1.01 ug/L) was higher
than that in the control group (5.56 + 0.96 ug/L) (P < 0.05). The incidence of
complications in the study group (4.65%) was significantly lower than that of the
control group (18.60%; P < 0.05).

CONCLUSION

Endodontic therapy and periodontal treatment for patients with severe period-
ontitis can effectively reduce the levels of inflammatory factors in the GCF and the
inflammatory reaction. In addition, it can improve the periodontal condition and
the overall treatment effect, reduce the risk of complications, and ensure the safety
of treatment.

Key Words: Severe periodontitis; Dental pulp and periodontal therapy; Interleukin-1;
Interleukin-10

©The Author(s) 2021. Published by Baishideng Publishing Group Inc. All rights reserved.

Core Tip: Dental pulp periodontal therapy can effectively avoid the shortcomings of
simple periodontal therapy. In this study, the authors investigated the efficacy and
safety of this treatment.

Citation: Li L, Chen HJ, Lian Y, Wang T. Comparison of dental pulp periodontal therapy and
conventional simple periodontal therapy as treatment modalities for severe periodontitis. World
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INTRODUCTION

Periodontitis is an inflammatory disease of the supporting tissues of the teeth caused
by microorganisms, resulting in the progressive destruction of the periodontal
ligament and alveolar bone with periodontal pocket formation, gingival recession, or
both. The incidence of periodontitis has continued to rise in recent years due to poor
oral hygiene habits. It impacts oral health and quality of life and is an important cause
of tooth loss in adults[1,2]. Severe periodontitis can not only affect periodontal tissues
but also the dental pulp. Infection of the pulp can in turn adversely affect periodontal
tissue healing][3,4].

At present, most patients with severe periodontitis are managed with simple
periodontal therapy. While it can improve periodontal condition to an extent, it may
result in damage to the gingiva. Additionally, the risk of pulpal infection exists
because of the relationship between the pulp and periodontium. As a result, its clinical
application is limited[5,6]. Dental pulp periodontal therapy can effectively avoid these
shortcomings as it involves treatment of both dental pulp and periodontal lesions.
Furthermore, it can reduce the re-occurrence of infection, and ensure the effectiveness
and safety of treatment[7,8].

The present study aimed to evaluate the effectiveness of dental pulp periodontal
therapy in comparison to simple periodontal therapy for the treatment of severe
periodontitis. We compared the total effective rate of treatment; periodontal status
indices, such as periodontal probing depth (PPD), gingival sulcus bleeding index (SBI),
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tooth mobility (MD), and plaque index (PLI); the levels of interleukin-1p (IL-1) and
IL-10 in the gingival crevicular fluid (GCF); and the incidence of complications
between the two treatment groups.

MATERIALS AND METHODS

Patient selection criteria

Patients who presented with severe periodontitis to our hospital from March 2019 to
March 2020 were selected. The inclusion criteria were: A diagnosis of periodontitis[9],
alveolar bone loss involving more than 2/3 of the root length without root tip
exposure, tooth mobility less than grade III, knowledge about and consent for
participation in this study, good compliance and communication skills, and no history
of antimicrobial use in the month before the patient’s inclusion in the study. We
excluded patients presenting with pulpal disease, acute or severe infections, an
immunocompromised status, neurological diseases, and communication disorders;
pregnant or lactating female patients; and those who underwent periodontal therapy
in the year preceding the commencement of this study.

Patient data

A total of 86 patients were selected and randomly divided into a research group (n =
43) and a control group (n = 43). The research group comprised 24 men and 19 women
in the age range of 34-56 years (mean + SD: 44.91 + 8.92 years), and the course of
disease ranged from 1.1 to 3.9 years (mean * SD: 2.51 + 1.13 years). The control group
comprised 26 men and 17 women in the age range of 32-59 years (mean + SD: 46.04 +
9.33 years), and the course of disease was 0.9-4.3 years (mean + SD: 2.64 £ 1.08 years).
The clinical data such as sex, age, and course of disease were balanced and comparable
between the two groups (P > 0.05).

Methods

All patients of both groups received basic interventional measures, such as occlusal
adjustments, splinting of mobile teeth, antimicrobial therapy, etc., on the basis of
different treatment schemes that were adopted. The patients of the control group were
treated with simple periodontal therapy, including supragingival scaling, root planing,
subgingival curettage, and local administration of minocycline ointment into the
periodontal pocket. The research group received endodontic treatment in the teeth
exhibiting periodontitis. After local anesthesia administration, an access cavity was
prepared, and the pulp was extirpated. Working length determination was done with
an apex locator, biomechanical preparation with adequate irrigation using 17% ethyle-
nediaminetetraacetic acid and 2.5% sodium hypochlorite solutions, air-drying
treatment, and calcium hydroxide plugging of the root canal. Finally, the canal was
obturated using gutta-percha and a root canal sealer after 7 d.

Observation indexes

The outcomes of the two interventions were measured in the following manner: (1)
The treatment was considered significantly effective if occlusal function recovered
markedly, the alveolar bone loss did not progress, and the clinical symptoms
disappeared completely 12 mo after treatment. If the occlusal function recovered to
some extent and the clinical symptoms improved but did not disappear completely,
the treatment was considered effective. If there was no improvement in occlusal
function or clinical symptoms, the treatment was regarded ineffective. The total
effective rate was calculated as the percentage of significantly effective and effective
outcomes[10]; (2) The periodontal status of the two groups was assessed before and
after treatment, including PLI, MD, gingival SBI, periodontal PPD; (3) The levels of
inflammatory factors IL-1p and IL-10 in the GCF were measured before and after
treatment. A filter paper strip was cut into a rectangle (10 mm x 2 mm) and loaded
into a microcentrifuge tube (0.5 mL). Plaque and calculus deposits coronal to the
observation point were removed. The patient was asked to gargle with water for 10
min and then the gingival sulcus was dried. The filter paper strip was inserted with
tweezers into the mesial, central, and distal gingival sulci, and discontinued after
resistance. After 30 s, 200 pL of buffer was added to the microcentrifuge to shake for 60
min. The filter paper was removed, frozen in the refrigerator at -70 °C, and subjected
to an enzyme-linked immunosorbent assay; and (4) The incidence of complications in
the two groups was calculated.
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Statistical analysis

All continuous data are presented as the mean + SD and analyzed using the Student’s ¢
test. The count data were analyzed using the y* test. All data were analyzed using the
SPSS v22.0 software. A P value of < 0.05 indicated a significant difference.

RESULTS

Therapeutic effects
The total effective rate of the study group (93.02%) was higher than that of the control
group (76.74%; P < 0.05) (Table 1).

Periodontal status

Before treatment, there was no significant difference in the observed values of PLI,
MD, SBI, and PPD between the research group and the control group. After treatment,
the observed values of PLI, MD, SBI, and PPD in the research group were significantly
lower than those of the control group (P < 0.05) (Table 2).

Inflammatory factors in GCF

Before treatment, there was no significant difference in the level of IL-1p or IL-10 in the
GCF between the study group (212.59 + 19.45 pg/mL and 2.83 * 0.69 ug/L,
respectively) and the control group (209.01 + 22.31 pg/mL and 2.77 £ 0.72 ug/L,
respectively). After treatment, the level of IL-1p in the GCF in the study group (139.04
+15.54 pg/mL) was significantly lower than that of the control group (156.35 + 18.10
pg/mL). The level of IL-10 (7.98 + 1.01 ug/L) was significantly higher than that of the
control group (5.56 + 0.96 ug/L) (P < 0.05) (Table 3).

Incidence of complications

The incidence of complications in the study group (4.65%) was significantly lower than
that of the control group (18.60%; P < 0.05) (Table 4).

DISCUSSION

Periodontitis is a chronic inflammatory disease of the periodontium mainly caused by
microorganisms in plaque. Severe periodontitis is a complex condition that is difficult
to treat[11,12]. It can lead to increased tooth mobility and pathologic migration, which
may adversely affect masticatory function and esthetics[13,14]. The ideal treatment for
severe periodontitis remains a topic of research.

The main treatment modality for severe periodontitis is simple periodontal
treatment at present. It is necessary to detect dental pulp vitality before treatment to
determine whether dental pulp treatment is necessary or for patients with obvious
pulpitis. However, the affected teeth still experience reactions when periodontal
inflammation or even local necrosis occurs; therefore, simple periodontal therapy has
obvious limitations[15]. In recent years, it has been found that the risk of dental pulp
disease is significantly increased if alveolar bone loss involves two-thirds of the root
surface. It has been found that periodontal therapy for such patients can easily trigger
or aggravate dental pulp disease, which can in turn adversely affect the normal repair
of the periodontal tissue[16,17]. The pulp-periodontal complex has great healing
potential, and the implementation of systematic pulp periodontal therapy can
effectively promote periodontal tissue healing and control inflammatory reactions.
Frencken et al[18] showed that in patients with severe periodontitis, dental pulp
periodontal therapy can effectively improve the SBI and PLI, reduce the depth of the
periodontal pockets, and improve the overall treatment effect (91.89%). Kruk et al[19]
demonstrated that in cases of severe periodontitis treated with dental pulp periodontal
therapy, indices such as the PLI and MD improved, and the total effective rate was
higher than in cases treated with simple periodontal therapy. In the current study, we
observed that the periodontal status-related indices of the research group significantly
improved compared to those of the control group, and the total effective rate (93.02%)
was higher in the research group than in the control group (76.74%; P < 0.05). This
finding is consistent with the results of previous studies, which confirms that dental
pulp periodontal therapy is more valuable in patients with severe periodontitis and
can effectively improve the periodontal condition of patients and the overall treatment
effect. The main reason is that although periodontal therapy alone can remove
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Table 1 Comparison of therapeutic effects between the two groups, n (%)

Group n Significantly effective Effective Ineffective Total efficiency
Research 43 26(60.47) 14 (32.56) 3(6.98) 40 (93.02)
Control 43 17(39.53) 16 (37.21) 10 (23.26) 33 (76.74)

ba 4.441

P value 0.035

Table 2 Comparison of periodontal status between the two groups before and after treatment (mean + SD)

Group n PLI MD (mm) SBI PPD (mm)
Before treatment

Research 42 7.88 + 0.68 3.39+0.39 6.45 + 0.65 5.39+0.63
Control 42 8.01+0.73 3.45+0.37 6.68 +0.61 5.54 £0.70
t 0.951 0.797 1.843 1.137

P value 0.344 0427 0.068 0.258
After treatment

Research 42 471+0.16 0.61 +0.09 0.96 +0.17 0.76 +0.26
Control 42 5.35+0.24 0.93 +0.15 1.35+0.30 1.04 £0.41
t 15.845 13.064 8.077 4119

P value 0.000 0.000 0.000 0.000

PLI: Plaque index; MD: Mobility; SBI: Sulcus bleeding index; PPD: Pocket probing depth.

Table 3 Comparison of inflammatory factors in gingival crevicular fluid between the two groups before and after treatment (mean * SD)

Group n IL-1B (pg/mL) IL-10 (ug/L)
Before treatment

Research 42 212.59 +19.45 2.83 +0.69
Control 42 209.01 +22.31 2.77 £0.72
t 0.864 0.430

P value 0.390 0.668
After treatment

Research 42 139.04 +15.54 7.98 £1.01
Control 42 156.35 +18.10 5.56 +0.96
t 5.182 12.403

P value 0.000 0.000

IL: Interleukin.

subgingival necrotic tissue, calculus, and plaque on the tooth surface, it is effectively a
mechanical treatment. It can potentially affect periodontal tissue healing and may lead
to infection after treatment. Further, dental pulp periodontal therapy can more
effectively improve the healing of the periodontium, reduce pulp inflammation, and
avoid pulp infection in the process of treatment. In addition, it can achieve a radical
cure, eradicate existing pulpal infection, and establish a coordinated relationship to
promote periodontal tissue healing and improve tooth mobility. Moreover, the
injection of minocycline hydrochloride through the root canal approach can not only
achieve the efficacy of traditional drugs for root canal disinfection but also peri-root
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Table 4 Comparison of the incidence of complications between the two groups, n (%)

Group n  Poor healing

Periodontal infection Dental pulp infection Total incidence rate

Research 43 1(2.33)

Control 43 3(6.98)

XZ

P value

1(2.33) 0 (0.00) 2 (4.65)
2 (4.65) 3 (6.98) 8 (18.60)
4074

0.044

JBaishideng®

and apical effects through the potential pathogenetic trafficking pathway in dental
pulp and periodontal lesions and thus improve the therapeutic effect.

GCF, an exudate in the gingival sulcus, can accurately reflect the metabolic changes
in the periodontium and thus, the degree of periodontitis. The evaluation of period-
ontitis by measuring the classic inflammatory factors in the GCF is non-invasive,
convenient, and repeatable. IL-18 promotes the proliferation of T and B lymphocytes,
induces host inflammatory response, and promotes the destruction of bone and
cartilage[20]. IL-10 is a multifunctional cytokine, mainly secreted by Th1 cells, which
can participate in the immune response and inflammatory reactions, and has
antiallergic and anti-inflammatory effects; it also inhibits eosinophils and accelerates
their apoptosis. IL-10 levels have been reported to continuously decrease with
increasing periodontal loss[21]. In the present study, the level of IL-1B in the GCF in
the research group was lower than that of the control group, and the level of IL-10 in
the research group was higher than that of the control group (P < 0.05). Serum
microscopic analysis further confirmed that the effect of dental pulp periodontal
treatment is better, which can improve oral inflammation and periodontal condition.
In addition, this study also found that the incidence of complications in the study
group (4.65%) was lower than that of the control group (18.60%; P < 0.05). This result
indicated that dental pulp periodontal therapy can also reduce the risk of complic-
ations in patients with severe periodontitis.

CONCLUSION

In conclusion, dental pulp periodontal treatment for patients with severe periodontitis
can effectively reduce the levels of inflammatory factors in the GCF and reduce inflam-
matory reactions. In addition, dental pulp periodontal treatment can improve
periodontal condition and the overall treatment effect, and reduce the risk of complic-
ations to ensure the safety of treatment.

ARTICLE HIGHLIGHTS

Research background

Periodontitis is an inflammatory disease of the supporting tissues of the teeth caused
by microorganisms, resulting in the progressive destruction of the periodontal
ligament.

Research motivation

Periodontitis impacts oral health and quality of life and is an important cause of tooth
loss in adults.

Research objectives
We wanted to evaluate the effectiveness of dental pulp periodontal therapy in
comparison to simple periodontal therapy for the treatment of severe periodontitis.

Research methods

We selected patients with severe periodontitis at our hospital who met the inclusion
and exclusion criteria.

Research results
After treatment, the interleukin-1p (IL-1p) level of the study group was significantly
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lower than that of the control group, and the IL-10 level was significantly higher than
that of the control group.

Research conclusions
Dental pulp periodontal treatment can improve periodontal condition and the overall
treatment effect, and reduce the risk of complications to ensure the safety of treatment.

Research perspectives
The level of inflammatory factors reflects the prognosis of periodontitis treatment.

REFERENCES

1

11

12

13

14

15

Schwendicke F, Biffar AS, Graetz C. Long-term treatment costs for aggressive periodontitis in a
German population. J Clin Periodontol 2017; 44: 1245-1252 [PMID: 28905412 DOI:
10.1111/jcpe.12814]

Cintra LTA, Estrela C, Azuma MM, Queiroz [OA, Kawai T, Gomes-Filho JE. Endodontic medicine:
interrelationships among apical periodontitis, systemic disorders, and tissue responses of dental
materials. Braz Oral Res 2018; 32: ¢68 [PMID: 30365609 DOI:
10.1590/1807-3107bor-2018.vol32.0068]

Slots J. Periodontitis: facts, fallacies and the future. Periodontol 2000 2017; 75: 7-23 [PMID:
28758294 DOLI: 10.1111/prd.12221]

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: 699-
712 [PMID: 31025366 DOL: 10.1111/jcpe.13118]

Ruetters M, Kim TS, Krisam J, El-Sayed S, ElSayed N. Effect of endodontic treatment on
periodontal healing of grade 3 endo-periodontal lesions without root damage in periodontally
compromised patients-a retrospective pilot study. Clin Oral Investig 2021; 25: 2373-2380 [PMID:
32948927 DOI: 10.1007/s00784-020-03560-6]

Khalighinejad N, Aminoshariae A, Kulild JC, Wang J, Mickel A. The Influence of Periodontal
Status on Endodontically Treated Teeth: 9-year Survival Analysis. J Endod 2017; 43: 1781-1785
[PMID: 28822565 DOI: 10.1016/j.joen.2017.06.022]

Tewari S, Sharma G, Tewari S, Mittal S, Bansal S. Effect of immediate periodontal surgical treatment
on periodontal healing in combined endodontic-periodontal lesions with communication-A
randomized clinical trial. J Oral Biol Craniofac Res 2018; 8: 105-112 [PMID: 29892531 DOI:
10.1016/j.jober.2018.04.002]

Jahreis M, Soliman S, Schubert A, Connert T, Schlagenhauf U, Krastl G, Krug R. Outcome of non-
surgical root canal treatment related to periodontitis and chronic disease medication among adults in
age group of 60 years or more. Gerodontology 2019; 36: 267-275 [PMID: 31025786 DOI:
10.1111/ger.12407]

Kumar S. Evidence-Based Update on Diagnosis and Management of Gingivitis and Periodontitis.
Dent Clin North Am 2019; 63: 69-81 [PMID: 30447793 DOI: 10.1016/j.cden.2018.08.005]

Sarda RA, Shetty RM, Tamrakar A, Shetty SY. Antimicrobial efficacy of photodynamic therapy,
diode laser, and sodium hypochlorite and their combinations on endodontic pathogens.
Photodiagnosis Photodyn Ther 2019; 28: 265-272 [PMID: 31585175 DOI:
10.1016/j.pdpdt.2019.09.009]

Wang FM, Chugal NM, Glickman GN, Gutmann JL. Contemporary endodontic treatment choices for
adult patients with dens evaginatus and apical periodontitis: a case report with a 2-year follow-up.
Gen Dent 2018; 66: 61-64 [PMID: 30444709]

Zorita-Garcia M, Alonso-Ezpeleta LO, Cobo M, Del Campo R, Rico-Romano C, Mena-Alvarez J s
Zubizarreta-Macho A. Photodynamic therapy in endodontic root canal treatment significantly
increases bacterial clearance, preventing apical periodontitis. Quintessence Int 2019; 50: 782-789
[PMID: 31559398 DOI: 10.3290/j.qi1.a43249]

Silva LABD, Lopes ZMS, Sa RC, Novaes Junior AB, Romualdo PC, Lucisano MP, Nelson-Filho P,
Silva RABD. Comparison of apical periodontitis repair in endodontic treatment with calcium
hydroxide-dressing and aPDT. Braz Oral Res 2019; 33: €092 [PMID: 31576904 DOI:
10.1590/1807-3107bor-2019.vol133.0092]

Oh SL, Fouad AF, Park SH. Treatment strategy for guided tissue regeneration in combined
endodontic-periodontal lesions: case report and review. J Endod 2009; 35: 1331-1336 [PMID:
19801225 DOI: 10.1016/j.joen.2009.06.004]

Brignardello-Petersen R. Endodontically treated teeth that receive nonsurgical periodontal treatment
are more likely to develop apical periodontitis than periodontally healthy teeth. J Am Dent Assoc
2017; 148: €148 [PMID: 28800903 DOI: 10.1016/j.adaj.2017.06.047]

Sarmast ND, Wang HH, Sajadi AS, Angelov N, Dorn SO. Classification and Clinical Management of
Retrograde Peri-implantitis Associated with Apical Periodontitis: A Proposed Classification System
and Case Report. J Endod 2017; 43: 1921-1924 [PMID: 28822567 DOI: 10.1016/j.joen.2017.06.034]
Manresa C, Sanz-Miralles EC, Twigg J, Bravo M. Supportive periodontal therapy (SPT) for

WJCC | https://www.wjgnet.com 10104 November 26,2021 | Volume9 | Issue33 |


http://www.ncbi.nlm.nih.gov/pubmed/28905412
https://dx.doi.org/10.1111/jcpe.12814
http://www.ncbi.nlm.nih.gov/pubmed/30365609
https://dx.doi.org/10.1590/1807-3107bor-2018.vol32.0068
http://www.ncbi.nlm.nih.gov/pubmed/28758294
https://dx.doi.org/10.1111/prd.12221
http://www.ncbi.nlm.nih.gov/pubmed/31025366
https://dx.doi.org/10.1111/jcpe.13118
http://www.ncbi.nlm.nih.gov/pubmed/32948927
https://dx.doi.org/10.1007/s00784-020-03560-6
http://www.ncbi.nlm.nih.gov/pubmed/28822565
https://dx.doi.org/10.1016/j.joen.2017.06.022
http://www.ncbi.nlm.nih.gov/pubmed/29892531
https://dx.doi.org/10.1016/j.jobcr.2018.04.002
http://www.ncbi.nlm.nih.gov/pubmed/31025786
https://dx.doi.org/10.1111/ger.12407
http://www.ncbi.nlm.nih.gov/pubmed/30447793
https://dx.doi.org/10.1016/j.cden.2018.08.005
http://www.ncbi.nlm.nih.gov/pubmed/31585175
https://dx.doi.org/10.1016/j.pdpdt.2019.09.009
http://www.ncbi.nlm.nih.gov/pubmed/30444709
http://www.ncbi.nlm.nih.gov/pubmed/31559398
https://dx.doi.org/10.3290/j.qi.a43249
http://www.ncbi.nlm.nih.gov/pubmed/31576904
https://dx.doi.org/10.1590/1807-3107bor-2019.vol33.0092
http://www.ncbi.nlm.nih.gov/pubmed/19801225
https://dx.doi.org/10.1016/j.joen.2009.06.004
http://www.ncbi.nlm.nih.gov/pubmed/28800903
https://dx.doi.org/10.1016/j.adaj.2017.06.047
http://www.ncbi.nlm.nih.gov/pubmed/28822567
https://dx.doi.org/10.1016/j.joen.2017.06.034

Jaishideng®

18

19

20

21

Li L et al. Dental pulp periodontal therapy for severe periodontitis

maintaining the dentition in adults treated for periodontitis. Cochrane Database Syst Rev 2018; 1:
CD009376 [PMID: 29291254 DOI: 10.1002/14651858.CD009376.pub2]

Frencken JE, Sharma P, Stenhouse L, Green D, Laverty D, Dietrich T. Global epidemiology of
dental caries and severe periodontitis - a comprehensive review. J Clin Periodontol 2017; 44 Suppl
18: S94-S105 [PMID: 28266116 DOL: 10.1111/jcpe.12677]

Kruk H, Bensaid X, Chevalier G, Cherkaoui S, Fontanel F, Danan M. Severe periodontitis and
orthodontics: How far should we go? Int Orthod 2018; 16: 450-462 [PMID: 30033220 DOI:
10.1016/j.0rtho.2018.06.005]

Li X, Hu L, Ma L, Chang S, Wang W, Feng Y, Xu Y, Hu J, Zhang C, Wang S. Severe periodontitis
may influence cementum and dental pulp through inflammation, oxidative stress, and apoptosis. J
Periodontol 2019; 90: 1297-1306 [PMID: 31161648 DOI: 10.1002/JPER.18-0604]

Eke PI, Lu H, Zhang X, Thornton-Evans G, Borgnakke WS, Holt JB, Croft JB. Geospatial
distribution of periodontists and US adults with severe periodontitis. J Am Dent Assoc 2019; 150:
103-110 [PMID: 30470389 DOI: 10.1016/j.adaj.2018.09.021]

WJCC | https://www.wjgnet.com 10105 November 26,2021 | Volume9 | Issue33 |


http://www.ncbi.nlm.nih.gov/pubmed/29291254
https://dx.doi.org/10.1002/14651858.CD009376.pub2
http://www.ncbi.nlm.nih.gov/pubmed/28266116
https://dx.doi.org/10.1111/jcpe.12677
http://www.ncbi.nlm.nih.gov/pubmed/30033220
https://dx.doi.org/10.1016/j.ortho.2018.06.005
http://www.ncbi.nlm.nih.gov/pubmed/31161648
https://dx.doi.org/10.1002/JPER.18-0604
http://www.ncbi.nlm.nih.gov/pubmed/30470389
https://dx.doi.org/10.1016/j.adaj.2018.09.021

JRnishideng®

Published by Baishideng Publishing Group Inc
7041 Koll Center Parkway, Suite 160, Pleasanton, CA 94566, USA
Telephone: +1-925-3991568
E-mail: bpgoffice@wijgnet.com
Help Desk: https://www.t6publishing.com/helpdesk

https:/ /www.wjgnet.com

© 2021 Baishideng Publishing Group Inc. All rights reserved.


mailto:bpgoffice@wjgnet.com
https://www.f6publishing.com/helpdesk
https://www.wjgnet.com

