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Abstract

Aim: To assess the histological findings on gingiva of smokers and non-smokers who are type
Il diabetics diagnosed with chronic periodontitis.

Materials and methods: Between the age Group of 30-60 years, patients diagnosed with chronic
periodontitis were classified into two Groups. The Group | included ten smoker diabetic
patients suffering from chronic periodontitis while Group Il included ten non-smoker and
diabetic patients with the history of chronic periodontitis.

Results: Diabetic patient’s demonstrated sub epithelial connective tissue lysis, breakdown of
collagen fiber bundles. While smokers showed increased epithelial dysplasia and were
statistically significant.

Conclusion: Smoking and type 1l diabetes were significantly associated with Periodontitis. It
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is suggested that smoking cessation and control of diabetes should be instigated as a vital
component of periodontal therapy.
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Introduction

Periodontitis is an inflammation of periodontium and is the most common disease (Guinness
World Records 2001) [1]. It is prevalent both in developed and developing countries and 20-
50% of global population are found to be affected [2]. Studies by Loe reported periodontitis as
the sixth complication of diabetes mellitus [3]. Periodontal disease are two to twenty times
more prevalent in Smokers (S) than Non-smokers (NS) [4,5]. According to Dhir et al., one unit
increase in HbAlc can increase the odds ratio by 1.34 in periodontitis patient [6].

Therefore, our study was undertaken to elaborate the histological effect of smoking on the
periodontium of a smoker or a non-smoker diabetic patient.

Materials and methods

A total of twenty patients aged between 32-39 years diagnosed of Chronic Periodontitis (CP)
with a probing depth > 5 mm and CAL >3 mm in at least 6 teeth with a history of Diabetes
Mellitus (DM) for at least 10 years with HBA1C > 7% and were on medication were divided
into two Groups (Table 1).

Inclusion Criteria: Gingival inflammation, bleeding on probing, recession, deep pockets,
mobility or loss of tooth.

Exclusion Criteria: Former smokers, drug induced enlargements, pregnancy and other
systemic diseases like hypertension and thyroid problems.

The experimental study Group consisted of twenty diabetic patients of both the sexes aged
between 32-39 years, with signs of established periodontal disease, who addressed to the
department of periodontology of Krishnadevaraya dental college, Bengaluru for dental
problems. Group I- Among 10 diabetic subjects with periodontitis, who had smoked an average
of 15 or more cigarettes per day for 10 year were considered smokers (DM+S+CP) and in
Group IlI- Ten diabetic non-smoker subjects with periodontitis (DM+NS+CP).
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Screening of patients with the following findings
(Smoking, Diabates and periodontitis) (n=32)

Subjects assessed and Subjects randomized into
found eligibile (n=20) two groups (n=10 /group)

|| 1
Control group (n=10) Test group (n=10)

Patients with periodontitis Patients with periodontitis and
and diabates but non diabetes and smoker (>15

smoker

Cigarettes/day)

lAssesment of PD, CAL,

HbAlc

Harvesting of gingival

tissue sample during
periodontal surgery

O

Assesment of PD, CAL,
HbA1lc

Harvesting of gingival
tissue sample during
periodontal surgery

O

Histological Assessment

Table 1: Consort flowchart showing the, Eligibility assessment, randomization and sample
collection.

Histological Method

One intraoral site per patient was selected and tissue samples consisted of soft tissues of size
4-5 mm harvested from gingiva acquired during periodontal surgery. In the solutions
comprising 10% buffered phosphate formaldehyde with the pH of 7.4. The samples were fixed
and embedded in paraffin and sectioned at 5 um. Later hematoxylin and eosin stain were used
to stain the slides. Microscopic examination under light microscope at 10x and 4x
magnification was done with Masson’s trichrome method. Histologic assessment was
conducted in the department of oral pathology in Krishnadevaraya dental college, Bengaluru.

Statistical Analysis

Statistical analysis was performed using the Statistical Package for Social Science (SPSS
version 22.0). Chi square test was used to compare the epithelial and connective tissue findings

Yadav E | Volume 1; Issue 2 (2020) | JDHOR-1(2)-006 | Research Article

Citation: Yadav E, et al. Histological Effect of Smoking on Gingiva of Patients with Type Il Diabetes
Mellitus and Chronic Periodontitis: A Randomized Controlled Trial. J Dental Health Oral Res.

2020;1(2):1-13.

DOI: http://dx.doi.org/10.46889/JDHOR.2020.1201




between Group 1 and 2. The p values <0.001 was considered statistically significant (Table 2

and 3).

Comparison of epithelial findings between Group 1 and Group 2 using Chi square Test

Variables

Category

Group 1

Group 2

N

%

%

C2
Value

P_
Value

Epithelial atrophy

Yes

10

62.50%

72.20%

No

6

37.50%

27.80%

0.366

0.54

Increased epithelial
basal thickness

Normal

2

12.50%

5.60%

Mild

12

75.00%

77.80%

Moderate

2

12.50%

16.70%

0.572

0.75

Epithelial dysplasia

Yes

6

37.50%

0.00%

No

10

62.50%

100.00%

Proliferation of
keratinocyte

Yes

10

62.50%

77.80%

No

6

37.50%

22.20%

Juxta epithelial
hyalinization

Yes

9

56.30%

55.60%

No

7

43.80%

44.40%

Bulbous rete pegs

Yes

15

93.80%

77.80%

No

1

6.30%

22.20%

Acanthosis in
stratum spinosum

Present

13

81.30%

88.90%

Absent

3

18.80%

11.10%

Keratosis

Present

13

81.30%

94.40%

Absent

3

18.80%

5.60%

Table 2: Comparison of epithelial findings between Group 1 and Group 2. *- (P<0.001)
statistically significant.

square Test

Comparison of Connective Tissue findings between Group 1 and Group 2 using Chi

Variables

Category

Group 1

Group 2

N

%

n

%

No. of Fibrocytes

Increased

75.00%

77.80%

Normal

25.00%

22.20%

Yes

50.00%

0.00%
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Fragmentation of No 50.00% 100.00%
collagen fibers
Hyalinization of Yes 50.00% 66.70%
collagen fibers No 50.00% 33.30%
Microbial colonies Present 75.00% 83.30%
Absent 25.00% 16.70%
Inflammatory cell No 18.80% 11.10%
infiltration Mild 68.80% 77.80%
Moderate 6.30% 5.60%
Severe 6.30% 5.60%
Blood Vessels Normal 12.50% 5.60%
Increased 0.00% 44.40%
Dilated 56.30% 5.60%
Enlarged 31.30% 44.40%
Mature collagen Present 87.50% 88.90%
Absent 12.50% 11.10%
Thick ropy collagen Yes 43.80% 83.30%
No 56.30% 16.70%

Table 3: Comparison of Connective Tissue findings between Group 1 and Group 2. *-
(P<0.001) statistically significant.

Results

In Group | patients, histological section showed pronounced proliferated basal epithelial layer,
acanthosis in stratum spinosum, intra epithelial vacuolization and inflammatory cell infiltration
was noticed. Fragmentation of nucleus and parakeratosis was observed in the upper layer of
the epithelium. Dilated capillaries and venules shown with infiltration of lymphocyte around
blood vessels and thrombosis. The breakdown of connective tissue in diabetics is caused by
increased inflammatory cell infiltrate and formation of thick bands of collagen.

Epithelial changes resemble early phases of dysplasia in smokers but not in non-smokers. The
studies on the adverse effects of smoking on vasculature were mainly due to nicotine.

Normal range of blood vessels seen in both the Groups but significantly increased in Group Il
(44.4% of the patients with p<0.002) and statistically dilated in Group I (56.3% of the patients).

Yadav E | Volume 1; Issue 2 (2020) | JIDHOR-1(2)-006 | Research Article

Citation: Yadav E, et al. Histological Effect of Smoking on Gingiva of Patients with Type Il Diabetes
Mellitus and Chronic Periodontitis: A Randomized Controlled Trial. J Dental Health Oral Res.
2020;1(2):1-13.

DOI: http://dx.doi.org/10.46889/JDHOR.2020.1201




Epithelial Findings

On comparison of histological findings between the Groups, we observed Parakeratotic
epithelium (Fig.1) and epithelial dysplasia was significantly higher among Group | (p<0.004)
ranging about 37.5% when compared to Group Il (Fig. 2). Among both the Groups, epithelial
atrophy was comparatively higher among Group Il (72.2%). Group |l exhibited increased
epithelial basal thickness and was not statistically significant (Fig. 3). Proliferation of
keratinocyte was comparatively higher among Group | (56.3%) (Fig. 4). Bulbous rete pegs was
common among Group | (93.8%). Acanthosis and keratosis was comparatively higher among
Group Il (Fig. 5) (88.9%, 94.4% respectively). Comparison of epithelial findings between
Group 1 and Group 2 is illustrated in Fig. 11.

Connective Tissue Findings

Fragmentation of collagen fibers was higher among Group | (p<0.001). Increase in number,
dilation and enlargement of blood vessels were higher among smokers and statistically
significant (p<0.002). Thick ropy collagen was comparatively higher among Group 11 (83.3%)
and considered to be significant statistically (p<0.02). Increased number of fibroblast (77.8%)
(Fig. 6) and hyalinization of collagen fibers was higher among Group Il (Fig. 7). Presence of
microbial colonies was higher among Group 11 (83.3%). Inflammatory cell infiltration was
higher among Group | and was not statistically significant (Fig. 8). Presence of mature collagen
was higher among Group Il (88.9%) and was not statistically significant (Fig. 9) (Fig. 10).
Comparison of connective tissue findings between Group 1 and Group 2 is illustrated in Fig.
12.
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Figure 4: Increased epithelial basal cell thickness in Group Il (HE stalnmg x4).
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Figure 5: Acanthosis (black arrow) and keratosis (green arrow) higher among Group Il (HE
staining x10).
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Figure 7: Collagen hyalinization higher among Group Il (HE staining x10).
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(Masson’s trichrome staining x4).
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Comparison of Connective Tissue findings between Group 1 & Group 2
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Figure 11: Graphical comparison of epithelial findings between Group 1 and Group 2.
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Figure 12: Graphical comparison of connective tissue findings between Group 1 and Group
2.
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Discussion

It has been proven that the cigarette smoke constitutes more than 3800 chemicals, including
hydrogen cyanide, carbon monoxide and oxidizing chemicals which are known to be
carcinogenic for health [7]. In the Dunedin birth cohort Thompson and his co-workers have
stated that the individuals who had been smoking throughout their lifetime endured worse
periodontal status and also rapid progression of periodontal disease when compared to non-
smokers [8]. According to Tijhof and Winkelhof, Smokers exhibited marked abundance of
pathogens such as Tannerella forsythia, Fusobacterium nucleatum and Campylobacter rectus
in the maxilla [9]. The greater probing depths and attachment loss occurred in the maxillary
and mandibular anterior teeth suggesting the marked localized effect of smoking [10].

The deteriorating effect of smoking on periodontium is caused by greater number of
periodontal pathogens, mechanical therapy possessing difficulty to eliminate the pathogens,
remodelling of the vasculature, alterations of fibroblast function and attachment process,
adverse effect on growth factor and cytokine production, varied neutrophil function [11].

It has been reported that the diabetes of a longer run and lower metabolic control demonstrated
increased incidence of periodontal disease [12]. Moreover, it has been implicated that diabetic
individuals showed higher collagenase production, malfunctioning of neutrophils and
abnormal metabolic activities in periodontal fibroblast [13,14]. According to the histological
research by Hove and Stallard the gingival vasculature in diabetics have higher risk for
atherosclerosis than to those of non-diabetics [15].

There is insufficient research regarding the influence of smoking in diabetic subjects.
According to the Korean diabetes association, termination of smoking habit is regarded as the
most important step in preventing complications of heart disease [16]. Increased oxidative
stress and inflammation [17]. Not only affects the beta cell function but also remodeling of
endothelial cell [18,19]. In smokers the adjusted risk of diabetes is 1.4 times than the non-
smoker counterparts [20]. Cigarette smoking also minimizes the uptake of insulin mediated
glucose by ten to forty percent in smokers [21,22]. Insulin and C-peptide exaggerated response
to oral glucose load was observed using Euglycemic technique [23]. Increased amount of white
blood cells, neutrophils and monocytes are seen in smokers which lead to secretion of elastase,
collagenase and free radicals, contributing to endothelial cell breakdown [24]. Increased
activation of platelet is also observed in smokers [25]. A recent meta-analysis from six studies
involving 2361 individuals indicated that active smokers have three times higher risk of tooth
loss from periodontal diseases [26].

Our study consisted of subjects with smokers and non-smoker patients with type Il diabetes
and chronic periodontitis. Epithelial dysplasia was highly significant among smoker diabetic
patients with chronic periodontitis Group (p<0.004). Fragmentation of collagen fibers
(p<0.001) and reduced inflammatory infiltrate with increase in number of blood vessels
(p<0.002) was seen in Group | patients.
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Epithelial atrophy with increase in epithelial basal layer with proliferation of keratinocytes and
acanthosis of stratum spinosum was significantly higher among Group Il patients.

Increased blood vessel density and decreased inflammatory cell infiltration was observed in
smokers [27]. The above findings were consistent with our study in which statistical increase
in number of blood vessels was also observed (p<0.002). Dilations of blood vessels were
observed among Group | patients, our results were contrary to the results of the study done by
Sreedevi et al., Keratosis and bulbous rete pegs was observed among Group | patients, which
exactly correlated to the study given by Naderi et al. [28].

Conclusion

Diabetic smokers are at higher risk for periodontal breakdown, unsatisfactory treatment and
poor prognosis. Therefore these individuals should be carefully monitored during and after
periodontal therapy.
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