
ABSTRACT 

Objective: The purpose of this study is to investigate the effect of non surgical periodontal therapy on glycemic 
control in type 2 diabetes mellitus patients with chronic periodontitis .

Material and Methods: A total of 30 type 2 DM patients with chronic Periodontitis were selected for the study. 
The selected patients were randomly assigned to three groups Group I received scaling and root planing , 
Group II received scaling and root planing plus 0.2% chlorhexidine irrigation, Group III received scaling and 
root planing plus systemic doxycycline  Hydrochloride 100mg for two weeks. The periodontal parameters 
recorded included plaque index, gingival bleeding index, probing pocket depth. These parameters were 
recorded at baseline, at 3 month, and at the end of 6 months. The following metabolic parameters were 
recorded: fasting blood glucose (FBG) and glycated hemoglobin. These were recorded at baseline, at 3 
month, and at the end of 6 months.

Results: A significant improvement could be demonstrated for periodontal parameters for all the three 
treatment groups. The biochemical parameter, Glycated Hemoglobin also showed reduction in all three 
groups. There was a statistically significant reduction in levels of glycated hemoglobin in all the three groups, 
however group III showed a very highly significant reduction in levels of glycated hemoglobin compared to 
group I and group II.

Conclusions: The results of this study showed that nonsurgical periodontal treatment is associated with 
improved glycemic control in type 2 DM patients. 

KEYWORD : Glycated haemoglobin,Glycemic control, periodontal treatment, type 2 diabetes mellitus 

Introduction: 

Periodontitis is a chronic multifactorial infectious 
(1)disease of the supporting tissues of the teeth . It is 

estimated that between 10 and 15% of adults from 

21 to 50 years of age and about 30% of subjects 50 
(2,3)years of age have severe periodontitis  Type 2 

diabetes mellitus (DM) results from defects in the 

insulin molecule or from altered insulin cell 

receptors and represents impaired insulin function 
.(4)(insulin resistance) rather than deficiency

Diabetes and periodontal disease are two chronic 

diseases that have long been considered to be 

biologically linked. A large amount of case reports, 

cross-sectional studies, longitudinal studies, and 

reviews report the adverse effects of diabetes on the 
(5, 6).onset, progression, and severity of periodontitis  

The prevalence of periodontitis in diabetic subjects 

is estimated to be double or even triple the number 
(7)in the normal population . It has been suggested 

that hyperglycemia and resultant advanced 

glycation end product formation, which is one of the 

several pathways that is thought to lead to the 

classic microvascular and macrovascular 

complications of diabetes, are also involved in the 

pathophysiology of periodontitis in diabetic 
(5)subjects.  Periodontal disease is now designated as 

(8)the 'sixth complication of diabetes. 

The purpose of this study is to investigate the effect 
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of improved periodontal health on the glycemic 

control in type 2 DM patients with chronic 

periodontitis.

Materials and Methods: This study was conducted 

in the Department of Periodontics, H.K.E Society's 

S.N institute of Dental science & research, Gulbarga. 

Thirty patients, who visited the Department of 

Periodontics, were recruited for this study. All those 

patients diagnosed with chronic periodontitis and 

who is willing to participate in the study were 

considered for inclusion in the study.

Inclusion criteria

? Patients aged above 30 years of either sex, with 

type 2 DM

? Absence of any major diabetic complications

? Chronic periodontitis (30% or more of the 

teeth examined having ≥ 5 mm probing depth)

? No evidence of any systemic disease other than 

diabetes being a risk factor for periodontitis

Exclusion criteria:

? Patients with uncontrolled DM

? Patients who have undergone periodontal 

treatment in the 6 month period prior to the 

study

? History of antibiotic administration within the 

last 3 months

? Use of tobacco in any form

Verbal and written informed consent was obtained 

from all patients prior to their enrollment in the 

study. Ethical clearance was obtained from the 

ethical committee of H.K.E Society's S.N. institute of 

Dental sciences & research.            

Method of collection of data:

In the selected patients, detailed medical history 

was recorded. The treating physician's consent and 

details of the patients' diabetes control were also 

obtained. The selected patients were randomly 

assigned to three groups (groups I, II, and III) 

comprising 10 patients each:

? Group I received scaling and root planing 

alone, 

? Group II received scaling and root planing plus 

0.2% chlorhexidine irrigation,

? Group III received scaling and root planing plus 

systemic doxycycline  Hydrochloride 100mg 

for two weeks.

Patients were instructed to report to the 

Department of Periodontics after overnight (for 8 h) 

fasting. Under aseptic conditions 4 ml of venous 

blood was drawn from the antecubital fossa using 

vacutainers. The collected blood samples were 

transported to the pathology laboratory for 

estimation of the following metabolic parameters of 

the study:

? Fasting blood glucose (FBG)

? Glycated hemoglobin (HbA1C) 

These were recorded at baseline, 3 months and at 6 

months.

 For the periodontal status of the three groups, the 

following parameters were recorded after 

collection of blood samples: Loe and Sillness 

Gingival Index (1963), Gingival bleeding index by 

Ainamo and Bay (1975), and probing Pocket depth. 

Probing pocket depth was measured with a 

William's periodontal probe. The subjects were 

then placed under maintenance programme and the 

parameters were recorded at baseline, at 3 month, 

and at the end of 6 month.

Results:

The study group comprised 30 patients. They were 

randomly divided into three groups of 10 patients 

each.

? Group I received scaling and root planing 

alone, 

? Group II received scaling and root planing 

plus 0.2% chlorhexidine irrigation,

? Group III received scaling and root planing 

plus systemic doxycycline Hydrochloride 

100mg for two weeks.

Periodontal parameters:

Gingival Index 

Table 1 shows the mean gingival index in each group 

at baseline, 3 months and 6 months. The results 
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show that there is a significant reduction of gingival 

index levels in all the three groups. 

Bleeding on probing

Table 2 shows the mean Bleeding on probing in each 

group at baseline, 3 months and 6 months. There is a 

significant reduction of bleeding on probing scores 

in all the three groups. This suggests that the 

treatment procedure employed is successful in 

reducing the gingival inflammatory levels in all the 

treatment groups. 

 Probing Pocket Depth

Table 3 shows the mean Probing Pocket Depth in 

each group at baseline, 3 months and 6 months. 

There is a significant reduction of Probing Pocket 

Depth in all the three groups.

Metabolic parameters:

HbA1c level

 Table 4 shows the mean HbA1c level in each group 

at baseline, 3 months and 6 months. The table in 

turn calculates the level of significance by using the 

paired `t` test the results show that there is a 

significant reduction of HbA1c level in all the three 

groups. This suggests that the treatment procedure 

employed is successful in improving the metabolic 

control in type-2 DM patients. 

FBS level

Table 5 shows the mean FBS level in each group at 

baseline, 3 months and 6 months. The table in turn 

calculates the level of significance by using the 

paired `t` test the results show that there is a 

significant reduction of FBS level in all the three 

groups. 

Discussion: The association between periodontal 

disease and diabetes has been explored over the 
(9–13)years by many researchers.  periodontal disease 

is more prevalent and more severe in persons with 
(14-16)diabetes than in non-diabetic persons.  

Periodontal disease has been ranked 6th among the 
(8)complications of diabetes mellitus. 

The shared susceptibility between diabetes and 

periodontitis show that both the conditions are 

linked via mechanisms such as increase in 

inflammatory cytokines, adipokines, advanced 

glycated end products, and abnormal neutrophils. 

The concept of diabetes as an inflammatory state 

further strengthens the hypothesis that both the 

diseases are linked via deregulated inflammatory 
(17–19)and immune response.  There is substantial 

evidence to support diabetes as a risk factor for poor 
(20)periodontal health;  there is also evidence that 

periodontal infection adversely affects glycemic 

control in diabetes. These studies lead to the 

hypothesis that successful management of 

periodontal infection will lead to a reduction of the 

local symptoms of the disease and better control of 
(21)glucose metabolism.  More direct evidence 

regarding the effects of periodontal infection on 

glycemic control in diabetes comes from treatment 

studies. There is evidence to support periodontal 

infection having adverse effect on glycemic 
(22)control.  However, not all investigators have 

reported improvement in glycemic control after 
(23,24)periodontal therapy.

The results of this study show that, following 

periodontal therapy, there is a statistically 

significant improvement in glycemic control in 

individuals with type 2 DM in all three groups. At 

baseline, metabolic-matched diabetic patients 

showed similar levels of gingival inflammation and 

periodontal breakdown. An improved clinical 

response from base line to 6months in this study is 

defined as decrease in gingival index, bleeding on 

probing scores and probing pocket depth. 

The clinical improvement is accompanied by 

significant reduction in levels of glycated 

hemoglobin hence improving the patient's glycemic 

control. There was a statistically significant 

reduction in levels of glycated hemoglobin in all the 

three groups, however group III showed a very 

highly significant reduction in levels of glycated 

hemoglobin with mean difference of 0.86 (baseline 

to 3months) and 1.67 (baseline to 6months) than 

compared to group I (with mean difference of 0.24 & 

0.43) and group II (with mean difference of 0.33 & 

0.74). This suggests that the treatment procedure 

employed is successful in improving the metabolic 

control in type-2 DM patients, especially in patients 

receiving doxycycline hydrochloride 100mg along 

with ultrasonic scaling and root planing (group III).
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This study is in agreement with previous reports of 

significant improvements in glycemic control in 

Diabetes Mellitus patients after non-surgical 

periodontal treatment. Miller et al. studied nine 

Type 1 Diabetic subjects with moderate to severe 

Periodontitis and found a marked reduction in the 

bleeding on probing index and a significant 

reduction in the mean HbA1C of five of these 
(25)patients after periodontal treatment.  In a 

controlled clinical trial, Grossi et al.  treated Type 2 

Diabetes Mellitus subjects with severe periodontitis 

with scaling and root planing and subgingival 

irrigation (H2O, chlorhexidine, or povidone iodine) 

plus placebo or doxycycline (100 mg/day orally for 

15 Days). They found a significant reduction in 

HbA1C levels in the group receiving doxycycline 
(26)compared to placebo . Other studies which are in 

agreement with our study are, a controlled clinical 

trial of 13 Japanese patients with Type 2 Diabetes 

Mellitus was performed by Iwamoto et al. and found 

a significant reduction in the plasma HbA1C levels 
(27)(mean reduction of 0.8%). 

The results of present study differ from the 

following studies which show no improvement in 

metabolic control in diabetic patients after 
(28-31)periodontal treatment.  

Our study includes three treatment groups to 

compare the effect scaling and root planing alone, 

scaling and root planing plus 0.2% chlorhexidine 

irrigation and scaling and root planing plus systemic 

doxycycline  Hydrochloride 100mg for two weeks. 

The results of this study clearly show that patients in 

group III, which received adjunctive antimicrobial 

therapy, showed a better improvement in 

periodontal and metabolic parameters.

This may be because of Tetracycline is a broad-

spectrum antimicrobial that has been reported to 

exhibit substantivity in the gingival crevice. In 

addition, the tetracyclines have been reported to 

exhibit anticollagenolytic activity in the gingival 

crevice or periodontal pocket. The in situ higher 

concentration of the tetracycline enhances its 

bacteriostatic action, inhibits the development of 

resistant strains, as well as interferes with the 

accumulation of toxic components in the 

extracellular matrix, such as AGE's. Tetracycline 

group also prevent oxidative activation of latent 

promatrix metalloproteinase's, down regulates the 

Matrix Mettallo Proteinase (MMP) expression, 

prevents serine proteinase inhibitors in the body 

from oxidative and MMP dependent inactivation.

The present study has some limitations, the sample 

size of the study was small, and a larger group would 

have provided more information. Plaque and 

calculus assessment was not taken into 

consideration for the study which will provide an 

inside correlation between plaque and gingival 

inflammation. Assessment of dark field microscopy 

or culture would also have provided information 

about the microflora. The study was not a 

randomized controlled clinical trial. The study did 

not include a group of diabetic subjects not under 

periodontal treatment. Although this would have 

been desirable, it was considered unethical to 

withhold periodontal treatment from these 

patients.

Non-surgical periodontal therapy leads to reduction 

in HbA1C, especially in patients with an elevated 

degree of DM severity and periodontal disease. 

However it is not yet possible to precisely establish 

the clinical relevance of these variations. The 

findings of this study showed that effective 

periodontal treatment resulted in the reduction of 

clinical parameters of periodontal infection, 

confirming the interrelationship between Diabetes 

mellitus and periodontal disease. 

Conclusion:

The objectives of the present study were to 

investigate the effect of improved periodontal 

health on the glycemic control in type 2 diabetes 

mellitus patients with chronic  periodontitis and to 

compare the effect scaling and root planing , scaling 

and root planing plus 0.2% chlorhexidine irrigation 

and scaling and root planing plus systemic 

doxycycline  Hydrochloride 100mg for two weeks. 

The results obtained appear to demonstrate a 

strong, statistically significant, association between 

clinical improvement in the periodontal condition 

and improved metabolic control of diabetes. 

Moreover adjunctive doxycycline improves the 

47MAHARAJA KRISHNAKUMARSINHJI BHAVNAGAR UNIVERSITY

           
 

Vol. 4  Issue-2  May 2014

B U J O DB U J O D Cauvery et al



48

<0.001* VHS very high significant

Table-4: Showing Mean Distribution of HbA1c level 
in Each Group and Intra-group Comparison 
between baseline, 3 months and 6 months

<0.001* VHS very high significant

Table-5: Showing Mean Distribution of FBS level in 
Each Group and Intra-group Comparison between 
baseline, 3 months and 6 months

<0.001* VHS very high significant

periodontal and metabolic parameters to a 

statistically significant extent when compared to 

other two groups. Therefore periodontal treatment 

should be included in diabetes preventive measure.

Tables

Table-1: Showing Mean Gingival Index in each 

Group and Intra-group Comparison (within) 

between Baseline, 3 months and 6 months

<0.001* VHS very high significant

Table-2: Showing Mean Distribution of Bleeding on 

Probing in each Group and Intra (within) group 

Comparison between baseline, 3 months and 6 

months.

<0.001* VHS very high significant

Table-3: Showing Mean Distribution of Pocket 

Depth (mm) in each group and Intra-group 

Comparison between Baseline, 3 months and 6 

months
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Group

 
Visit

 
No.

 
Mean±SD

 

Mean 

Diff

 

‘t’ 
value 

(Paired 
‘t’ test)

‘p’ 

value Significance

 

Baseline

 

10

 

1.47±0.01

 

--

 

-- -- --

Group-1

 

3 months

 

10

 

0.43±0.09

 

1.04

 

22.12 <0.001* VHS

 

6 months

 

10

 

0.40±0.10

 

1.08

 

24.55 <0.001* VHS

 

Baseline

 

10

 

1.36±0.16

 

--

 

-- -- --

Group-2

 

3 months

 

10

 

0.48±0.07

 

0.88

 

18.72 <0.001* VHS

6 months 10 0.44±0.06 0.92 17.35 <0.001* VHS

Baseline 10 1.58±0.13 -- -- -- --

Group-3 3 months 10 0.47±0.12 1.1 17.6 <0.001* VHS

6 months 10 0.40±0.13 1.16 18.49 <0.001* VHS

Group

 
Visit

 
No.

 
Mean±SD

 

Mean 

Diff

 

‘t’ 
value 
(Paired 
‘t’ test)

‘p’ 
value Significance

 

Baseline

 

10

 

37.4±4.60

 

--

 

-- -- --

Group-1

 

3 months

 

10

 

15.4±4.60

 

21.9

 

2433.3 <0.01 VHS

 

6 months

 

10

 

11.4±4.61

 

25.9

 

2877.7 <0.001* VHS

 

Baseline

 

10

 

35.8±5.87

 

--

 

-- -- --

Group-2

 

3 months

 

10

 

13.6±4.80

 

22.2

 

80.72 <0.001* VHS

6 months 10 10.0±4.44 25.8 50.98 <0.001* VHS

Baseline 10 40.8±8.24 -- -- -- --

Group-3 3 months 10 18.4±7.85 24.4 64.2 <0.001* VHS

6 months 10 11.0±2.72 30.8 14.52 <0.001* VHS

Group

 

Visit

 

No.

 

Mean±SD
Mean 

Diff

‘t’ 
value 
(Paired 
‘t’ test)

‘p’ 

value Significance

 

Baseline

 

10

 

3.52±0.32 -- -- -- --

Group-1

 

3 months

 

10

 

2.72±0.32 0.79 83.15 <0.001* VHS

 

6 months

 

10

 

2.69±0.28 0.85 30.37 <0.001* VHS

Baseline 10 3.57±0.29 -- -- -- --

Group-2 3 months 10 2.80±0.31 0.79 23.23 <0.001* VHS

6 months 10 2.74±0.23 0.85 20.73 <0.001* VHS

Baseline 10 4.18±0.88 -- -- -- --

Group-3 3 months 10 3.34±0.64 0.84 7.6 <0.001* VHS

6 months 10 2.54±0.29 1.24 5.39 <0.001* VHS

Group Visit No.

 

Mean±SD

 

Mean 

Diff

 

‘t’ value 
(Paired 
‘t’ test)

 
‘p’ 

value

 

Significance

Baseline

 

10

 

8.02±1.45

 

--

 

--

 

--

 

--

Group-1 3 months
 

10
 

7.78±1.39
 

0.24
 
3.48

 
<0.01

 
HS

6 months
 

10
 

7.59±1.35
 

0.43
 
6.23

 
<0.001* VHS

Baseline

 

10

 

8.13±1.33

 

--

 

--

 

--

 

--

Group-2 3 months
 

10
 

7.81±1.24
 

0.33
 
8.05

 
<0.001* VHS

6 months

 
10

 
7.41±1.19

 
0.74

 
8.70

 
<0.001* VHS

Baseline

 
10

 
8.74±1.29

 
--

 
--

 
--

 
--

Group-3 3 months

 

10

 

7.88±1.24

 

0.86

 

20.97

 

<0.001* VHS

6 months 10 7.07±1.21 1.67 22.26 <0.001* VHS

 

Group Vis it No.

 

Mean±SD

 

Mean 
Diff

 ‘t’ value 

(Paired 

‘t’ test)

 
‘p’ 

value
Significance

Baseline

 

10

 

144.1±12.73

 

--

 

--

 

--

 

--

Group-1 3 months

 

10

 

142.5±12.7

 

1.6

 

5.82

 

<0.001* VHS

6 months

 

10

 

140.7±12.34

 

3.4

 

6.67

 

<0.001* VHS

Baseline 10 146.6±15.21 --  --  --  --

Group-2 3 months 10 142.65±15.73 3.95  8.58  <0.001* VHS

6 months

 
10

 
139.2±15.65

 
7.40

 
14.50

 
<0.001* VHS

Baseline

 

10

 

144.1±12.73

 

--

 

--

 

--

 

--

Group-3 3 months

 

10

 

142.51±12.7

 

21.3

 

11.39

 

<0.001* VHS

6 months 10 140.7±12.34 31.9 18.23 <0.001* VHS
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