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ABSTRACT

Introduction: Type 2 diabetes mellitus (t2dm) and periodontitis are diseases with high morbidity 
rates and a bidirectional relationship that makes their management more complicated. Objecti-
ve: To determine whether there are additional benefits in the percentage reduction of glycated 
haemoglobin (HbA1c) and in the reduction of the values of the periodontal clinical parameters in 
people with t2dm and periodontitis when applying adjuvant therapies as a complement to Scaling 
and Root Planing (srp). Materials and methods: The databases reviewed were PubMed®, Cochrane 
Library®, ScienceDirect® and Virtual Health Library. The systematic review focused on randomised 
clinical trials from 2016 to 2021. The risk of bias was measured using the Risk of Bias tool. Results: 
For this review, 11 relevant studies with 625 participants aged 35 to 63 years were identified. 



4

Hernández-Pale EM, et al. Adjuvant Therapies to Scaling and Root Planing in People with Diabetes.

It was demonstrated that srp with adjuvant therapies has additional benefits in the reduction 
of HbA1c and periodontal clinical parameters. Conclusions: To promote glycaemic control and 
periodontal status, it is initially necessary to standardise the dental care process with srp and, if 
financial possibilities permit, add adjuvant therapies.

Keywords: Systematic Review, Type 2 Diabetes Mellitus, Periodontitis, Dental Scaling.

INTRODUCTION

Type 2 diabetes mellitus (t2dm) is a disease that in recent decades has shown high incidence 
and prevalence; Mexico ranks seventh with the most cases of t2dm worldwide1. t2dm is gene-
rally accompanied by oral pathologies, such as periodontal disease2, which ranks second with 
the highest prevalence both globally (20-50%) and nationally (60.5%)3,4. There are two types 
of periodontal disease: gingivitis and periodontitis. Gingivitis is a mild inflammatory disease 
caused by the accumulation of dental plaque, however, if it is not treated promptly it can pro-
gress to a more serious stage. Periodontitis is a chronic inflammatory disease that affects the 
soft and hard tissues that support the teeth5. Scientific evidence supports that the interaction 
between t2dm and periodontitis is bidirectional. t2dm exacerbates periodontitis by enhancing 
inflammatory reactions in periodontal tissue or by altering the homeostasis of subgingival mi-
croorganisms. In turn, the virulence factors produced in periodontitis generate dysfunction 
of the beta cells of the pancreatic islets of Langerhans and generate insulin resistance mecha-
nisms, promoting the appearance of t2dm or metabolic imbalance6,7.

Scaling and Root Planing (srp) is considered the gold standard for the treatment of perio-
dontitis; it consists of the removal of organic deposits found on the tooth surface, both at the 
supragingival and subgingival levels8. This procedure may be compromised in the presence of 
deep periodontal pockets or furcation areas where complete mechanical removal of plaque and 
calculus deposits is difficult, thus new adjuvant treatment options are necessary. The objective 
of this research is to determine whether there are additional benefits in the percentage reduc-
tion of glycated haemoglobin (HbA1c) and in the reduction of the values of the periodontal 
clinical parameters in people with t2dm and periodontitis when applying adjuvant therapies as 
a complement to srp.

MATERIALS AND METHODS

The Systematic Review was based on the Preferred Reporting Items for Systematic reviews 
and Meta-Analyses (prisma) Statement guidelines and the Cochrane Handbook. Previously, the 
picos question was structured as follows: P: Men and women over 18 years of age with t2dm 
and periodontitis; I: srp + adjuvant therapy (experimental group); C: srp alone (control group); 
O: Reduction in HbA1c values and periodontal clinical parameters: periodontal probing depth, 
clinical attachment loss (cal), plaque index (pi) and bleeding on probing; and S: Randomised 
Clinical Trials (rct).

The inclusion criteria used for the review were rcts, studies evaluating periodontal treat-
ment in people living with t2dm and periodontitis (over 18 years of age), any intervention as 
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adjuvant therapy to srp, languages in English or Spanish, published in the time period 2016-
2021, evaluation of HbA1c before and after periodontal treatment and evaluation of at least 
two periodontal clinical parameters before and after periodontal treatment. Exclusion criteria 
considered included rcts with samples of less than ten people, studies of diabetic population 
plus smoking, pregnant or lactating women, patients with antimicrobial therapy three months 
before entering the study, and patients with periodontal therapy three months before entering 
the study.

The search was carried out by consulting the PubMed®, Cochrane Library®, ScienceDirect® 
and Virtual Health Library databases. The search strategy used the Boolean operators “and” and 
“or”, as well as the following keywords contained in the Health Sciences Descriptors: Periodon-
tal Diseases, Type 2 Diabetes Mellitus, Periodontitis, Therapeutics and Dental Scaling. Likewise, 
an additional secondary search was carried out in the bibliographic references of all selected 
studies in order to identify articles that may have been omitted or lost during the initial search.

Two researchers independently screened the titles, abstracts, and full texts of articles 
meeting the selection criteria, while disagreements were discussed and resolved by consensus. 
After selecting the studies, data were extracted independently by two reviewers into an ad hoc 
data extraction form in Microsoft® Excel (Microsoft Corporation, Redmond, usa) containing 
the author’s name, year of publication, country, control group treatment, experimental group 
treatment, follow-up time, clinical variables, results and other characteristics of interest to the 
research. Any disagreements were resolved through discussion with a third author.

The risk of bias assessment of the rcts was performed independently by two reviewers and 
consensus was reached on existing disagreements. It was performed using Review Manager 
(RevMan) version 5.4.1 software, using the Risk of Bias Tool (RoB 2) (The Cochrane Collabora-
tion, London, United Kingdom), which consists of seven domains: random sequence generation, 
allocation concealment, blinding of participants and personnel, blinding of outcome assessors, 
incomplete outcome data, and other sources of bias.

The research protocol was approved by the Research Committee of the Institute of Health 
Sciences, registered with the Federal Commission for the Protection against Sanitary Risks (for 
its acronym in Spanish cofepris), obtaining approval No. M/113/2021.

RESULTS

The initial search in the four databases (PubMed®, Cochrane Library®, ScienceDirect® and Virtual 
Health Library) yielded a total of 13,939 articles. After applying the following search filters: pu-
blication date, language and type of article, 1,243 titles were identified. After reading the title, 
98 articles were identified (PubMed® [n=37], Cochrane Library® [n=26], ScienceDirect® [n=6] and 
Virtual Health Library [n=29]). On the other hand, 38 studies were identified in the records of 
additional sources, ending with 136 studies according to the title and abstract, subsequently 
57 duplicate articles were identified and eliminated. After reading the abstract, other 43 titles 
were excluded, leaving a total of 36 potentially relevant articles, which were subjected to a cri-
tical evaluation of the full text. Of these, 25 were excluded and finally, 11 articles were selected 
for a thorough review of their content and methodology (Figure 1).

The systematic review included 11 rcts, involving a total of 611 participants in the age range 
35-63 years, 48% were men and 52% were women. By country, 45.4% of the studies were from 
Brazil, 18.2% from Saudi Arabia, 18.2% from Türkiye, 9.1% from Italy and 9.1% from Egypt. 
Furthermore, 100% of the included studies were in the English language (Table 1).
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The rcts described the care protocols in detail, ten reported performing the initial phase 
of periodontal treatment, that is, oral hygiene instructions9-18, five reported providing infor-
mation on periodontitis and its systemic effects9,12-14,18, two reported providing patients with 
oral hygiene supplies12,15, three achieved tooth extractions in which a poor prognosis was assu-
med9,14,16, three carried out removal of carious lesions and poorly fitting restorations9,14,16, five 
underwent removal of supragingival dental calculus9,14-17, three made dental plaque control12,17,18, 
and only one reported indicating 0.12% chlorhexidine mouthwash10. All studies compared srp 
alone versus srp combined with the following adjuvant therapies: 1. Antimicrobial photody-
namic therapy (apdt)9,18, 2. Propolis10, 3. Essential oil-based mouthwash19, 4. Diode laser11,12, 
5. Homeopathic therapy13, 6. Omega-3 + acetylsalicylic acid (asa)14, 7. Probiotics15, 8. Ozone 
therapy17, and 9. Doxycycline16.

Most rcts revealed a reduction in HbA1c levels in both the control-srp alone groups (1.2% 
from baseline [maximum reduction]) and the experimental-srp + adjuvant treatment groups 
(2.9% from baseline [maximum reduction]) three months after starting treatment (Table 
2). When comparing the control and experimental groups, the difference in the latter was 
significant when the following were used as adjuvant therapy: diode laser (p<0.05), essential 
oil-based mouthwash (p<0.05), homeopathic therapy (p=0.001), omega-3 + asa two months 
after srp (p=0.038), apdt (p=0.039) and doxycycline (p<0.05).

Figure 1. prisma flow diagram of the screening and study selection process
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Table 1.
General characteristics and data extracted from the studies included in the systematic review

Author/year Country Design Number 
of patients 
with t2dm

srp only
(Control 
group)

srp + Adjuvant 
treatment

(Experimental 
group)

Clinical 
variables

Follow-up  
time 

(months)

Castro et al.9 

2016
Brazil rct 20 srp only srp + apdt Probing depth, 

cal, bleeding 
on probing, 
pi, HbA1c

1, 3 y 6

El-Sharkawy 
et al.10 2016

Egypt rct 50 srp + 
placebo

srp + propolis Probing depth, 
cal, Bleeding on 
probing, HbA1c

3 y 6

Koçak et al.11 

2016
Türkiye rct 60 srp only srp + diode laser Probing depth, 

pi, cal, HbA1c
1 y 3

Alshehri 
et al. 19 2017

Saudi 
Arabia

rct 60 srp + water srp + essential oil-
based mouthwash

Probing depth, 
pi, Bleeding on 
probing, HbA1c

3

Dengizek 
et al.12 2019

Türkiye rct 37 srp + 
placebo

srp + diode laser pi, Bleeding 
on probing, 

Probing depth, 
cal, HbA1c

3 y 6

Mourão 
et al.13 2019

Brazil rct 80 srp + 
placebo

srp + 
homeopathic 

therapy

Probing depth, 
cal, pi, Bleeding 

on probing, 
HbA1c

1, 6 y 12

Castro 
et al.14 2020

Brazil rct 75 srp + 
placebo

- omega-3 + asa, 2 
months after srp

- omega-3 + asa, 2 
months before srp

Probing depth, 
cal, Bleeding on 
probing, HbA1c

3 y 6

Elsadek 
et al.15 2020

Saudi 
Arabia

rct 58 srp only - apdt + srp
- Probiotic + srp

Probing depth, 
pi, Bleeding 
on probing, 
cal, HbA1c

3

Lecio et al.16 
2020

Brazil rct 40 srp + 
placebo 

nanospheres

srp + 20% 
doxycycline 
nanospheres

Probing depth, 
cal, Bleeding 
on probing, 
pi, HbA1c

1, 3 y 6

Rapone 
et al.17 2020

Italy rct 100 srp only srp + ozone 
therapy

pi, Probing 
depth, Bleeding 

on probing, 
cal, HbA1c

3, 6, 9 
y 12

Cláudio 
et al.18 2021

Brazil rct 31 srp only srp + apdt Probing depth, 
Bleeding on 
probing, pi, 

HbA1c

3 y 6

Acronyms: asa: Acetylsalicylic acid; apdt: Antimicrobial photodynamic therapy; t2dm: Type 2 diabetes mellitus; rct: 
Randomized clinical trial; HbA1c: Glycosylated haemoglobin; pi: Plaque index; cal: Clinical Attachment Loss; srp: Scaling 
and root planing.



8

Hernández-Pale EM, et al. Adjuvant Therapies to Scaling and Root Planing in People with Diabetes.

Table 2.
Comparison between srp alone and srp + adjuvant treatment in the reduction of HbA1c values and 
periodontal parameters after periodontal treatment in the studies included in the systematic review.

Control and 
experimental group

HbA1c Probing 
depth

cal Bleeding on 
probing

pi

srp (Control group) 1.2% 3.64 mm 3.64 mm 73.1% 35.5%

srp + adjuvant treatment 
(Experimental group)

2.9%
(Essential 
oil-based 

mouthwash)

4.23 mm
(diode laser)

4.23 mm
(diode laser)

68.7%
(doxycycline)

50.4%
(Essential 
oil-based 

mouthwash)

Acronyms: HbA1c: Glycosylated haemoglobin; pi: Plaque Index; cal: Clinical Attachment Loss.

For the periodontal clinical parameters, it was evident in all the studies that three months 
later, there was a reduction in the values both in the control groups (probing depth: 3.64 mm, 
cal: 3.64 mm, bleeding on probing: 73.1%, pi: 35.5% [maximum reductions]) and in the expe-
rimental groups (probing depth: 4.23 mm, cal: 4.23, bleeding on probing: 68.7%, pi: 50.4% 
[maximum reductions]) (Table 2). Nevertheless, in the comparison between the groups, the 
difference was significant only in the experimental groups where they included the following 
as adjuvant therapy: diode laser, apdt, propolis, homeopathic therapy, essential oil-based 
mouthwash and doxycycline. Likewise, in the experimental groups, treatments with a greater 
number of parameters with statistically significant reduction were identified: srp + 20% doxy-
cycline nanospheres, srp + essential oil-based mouthwash, srp + diode laser and srp + propolis 
(Table 3).

Table 3.
Significant reductions in clinical parameters after SRP + adjuvant treatment (experimental groups) 
from data extracted from the studies included in the systematic review

Tratamiento periodontal
(Grupo experimental)

Parameters with statistically significant reduction

HbA1c Probing 
depth

CAL Bleeding  
on probing

PI

SRP + 20% doxycycline nanospheres16 p<0.05  p<0.05 p<0.05 p<0.05 -

SRP + essential oil-based mouthwash19 p<0.05 - - p<0.05 p<0.01

SRP + diode laser11 p<0.05 p<0.05 p<0.05 - p>0.05

SRP + propolis10 p>0.05 p<0.05 p<0.05 - p>0.05

SRP + diode laser12 p>0.05 p<0.05 p>0.05 p<0.05 p>0.05

Acronyms: p<0.05: Statistically significant reduction; p>0.05: No statistically significant reduction; -: Parameter not 
evaluated; HbA1c: Glycosylated haemoglobin; PI: Plaque Index; CAL: Clinical Attachment Loss.

On the left side of Figure 2 are the rcts that were assessed for risk of bias by domain, where 
five studies had low risk of bias in all domains10,14,16,18,19, while only one study had unclear risk 
of bias in four domains and high risk of bias in two domains15. On the other hand, on the right 
side we can observe that the only domain that obtained 100% low risk of bias was that of 
incomplete results data, the domain of blinding of the result evaluators presented 45.5% of 
unclear risk of bias, while the domains of allocation concealment and blinding of participants 
and personnel revealed 27.3% high risk of bias.
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DISCUSSION

The present systematic review was based on the hypothesis that combining srp with adjuvant 
therapy in people living with t2dm and periodontitis improves HbA1c values and periodontal 
clinical parameters. It is evident that there is information on the decrease in HbA1c, and in 
periodontal clinical parameters (probing depth, cal, bleeding on probing and pi) both when 
receiving srp alone or srp with adjuvant therapies. It is important to note that the ideal periods 
for observing changes in HbA1c parameters are between 90 and 120 days20, and in periodontal 
diseases it is defined between 14 and 90 days21. However, in the studies analysed, follow-up 
was heterogeneous and ranged from one to twelve months. In the case of HbA1c, in terms of 
efficient use of resources and adequate monitoring, measurements before 90 days are not 
ideal, a period in which no modification to the variable is observed. In the case of periodontal 
clinical parameters, they should be established between 14 and 90 days, and the periods in 
which the changes occur should be clearly indicated, both for srp alone and with combined srp.

We also identified that there are statistically significant differences in the reduction of HbA1c, 
between srp alone vs srp with the following adjuvant therapies: diode laser, essential oil-based 
mouthwash, homeopathic therapy, omega-3 + asa, apdt, and 20% doxycycline nanospheres. 

Figure 2. Summary of risk of bias of included rcts
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For the particular case of srp + diode laser, Soi et al.22 identified significant differences, and for 
the srp + apdt case, Barbosa et al.23 reported that there were no significant differences.

Regarding periodontal parameters, we found that the use of essential oil-based mouthwash 
significantly improved all parameters evaluated in combination with srp. Likewise, the study by 
Azad et al.24 reported that the values of probing depth, cal, bleeding on probing and bacterial 
levels in the subgingival biofilm decrease with the use of mouthwash as adjuvant therapy. With 
reference to the diode laser, this research identified two studies with statistically significant 
differences in their evaluated parameters, which is consistent with what was reported by Slot 
et al.25 and Zhao et al.26 when using the same therapy. This treatment, due to its antimicrobial 
action, can replace the use of commonly prescribed antibiotics, thereby reducing adverse re-
actions and antimicrobial resistance, so its use could be an eventual alternative for treating 
periodontal disease.

Lecio et al.16 performed srp + 20% doxycycline nanospheres and included a protocol of oral 
hygiene instructions, extraction of teeth with a poor prognosis, removal of caries, detection of 
dental plaque and oral prophylaxis. Likewise, monthly periodontal follow-up was provided to 
control dental plaque and recommend oral hygiene, so the reduction in parameters observed in 
the systematic review can also be attributed to the care protocols carried out in the follow-up 
appointments. It is worth mentioning that the reduction in the clinical parameters evaluated 
should not only be attributed to dental actions, but also to the complementary comprehen-
sive treatment that includes oral hypoglycaemic agents, insulin, lifestyles such as nutrition 
and physical activity, among others. Of these complementary actions, only half of the studies 
reported follow-up9-15, which should be considered for future analysis since they could lead to 
confusion, by influencing the magnitude of the results.

In Mexico there are currently thirteen Clinical Practice Guidelines (cpgs) especially for 
dentistry, most published between 2011 and 2013, but they have not been updated and none 
focuses specifically on the dental care of patients with t2dm and periodontitis even though 
both are serious public health problems. In this context, it must be recognised that there is a 
lack of tools that contribute to the standardisation of dental care processes for this population 
group, based on the paradigm of evidence-based medicine. Our research provides key recom-
mendations for improving care and offers the basis for standardising periodontal treatment 
in people living with t2dm. The findings of this systematic review may support key recom-
mendations for cpgs, so we recommend integrating a program to generate and update cpgs in 
dentistry. Furthermore, the same process needs to be done on other topics of interest in order 
to obtain scientific evidence of the main oral problems, and in this way standardise dental care 
and improve quality standards.

To our knowledge, this is the first systematic review summarising the role of various adju-
vant therapies + srp versus srp alone in patients with t2dm and periodontitis. According to our 
results, srp as a sole therapy is effective in decreasing both glycaemic and periodontal parame-
ters, but it should be considered that there are additional benefits to using adjuvant therapies. 
An economic analysis is recommended to determine the cost-benefit between srp alone and 
srp + adjuvant therapies, because in the heterogeneous context of dental care in Mexico, most 
of these treatments are not included in the different public health institutions, and therefore 
patients must pay for them directly.

Among the identified limitations is that there is a small number of clinical trials in the area 
of dentistry, related to the topic of periodontitis in patients with t2dm. Similarly, the included 
rcts have not thoroughly analysed and controlled the confusing variables, among which are 
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the use of hypoglycaemic drugs, time of evolution of t2dm, body mass index, diet, exercise, 
emotional state, comorbidities, polypharmacy and sociodemographic characteristics of the 
patients that could be altering the magnitude of the results. The periods in which HbA1c and 
periodontal clinical parameters should be measured have not been standardised either. Finally, 
the lack of blinding of outcome assessors was the domain with the most areas of opportunity, 
with a 45.5% unclear risk of bias.

CONCLUSIONS

This systematic review provides important scientific evidence that can establish the link be-
tween research and dental practice. Essential oil-based mouthwash and diode laser were the 
adjuvant therapies to scaling and root planing that had more than one clinical parameter with 
statistically significant reductions. However, more scientific evidence is needed to lay the foun-
dations for establishing key recommendations for national clinical practice guidelines focused 
on the dental care process. This allows us to offer services with high quality standards and stan-
dardise dental care processes for people living with type 2 diabetes mellitus and periodontitis. 
This procedure, combined with a healthy diet, regular physical activity and adequate medical 
treatment, would favour the control of these patients, in terms of improving glycosylated hae-
moglobin and periodontal clinical parameters.
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