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Abstract. The effect of weight loss on the periodontal 
condition remains unclear. The present prospective study 
thus aimed to evaluate the effect of weight loss on the peri‑
odontal status of 57 obese patients (BMI ≥30 kg/m2) with 
ages ranging from 18 to 60 years, at 12 months following 
bariatric surgery. Demographic, biological and behavioral 
variables were analyzed. All participants underwent a peri‑
odontal examination, including plaque index (PI), bleeding 
on probing (BOP), pocket depth (PD) and clinical attachment 
level (CAL). Anthropometric measurements, such as weight, 
height and body mass index (BMI) were calculated. Fisher's 
exact test, ANOVA, Bonferroni, Spearman's rank correlation 
and Wilcoxon signed‑rank tests were used for the statistical 
analysis (P<0.05). Prior to surgery, 49% of patients were clas‑
sified as having obesity class I, 33% as obesity class II and 18% 
as obesity class III. Variables, such as BMI and PD exhibited 
statistically significant differences among the obesity class I, 
II and III groups (P<0.05). As regards periodontal diagnosis, 
37% of patients were classified as having gingivitis, 46% as 
having periodontitis stages I‑II, and 17% as having periodon‑
titis stages III‑IV. BMI, PI, BOP and PD exhibited statistically 
significant differences following bariatric surgery (P<0.0001). 
No statistically significant differences were observed in the 
CAL (P>0.05). Thus, the findings of the present study suggest 
that weight loss was associated with decreased periodontal 
inflammation and an improved plaque control following 
bariatric surgery. CAL remained unaltered during the study 
period.

Introduction

Obesity involves the abnormal or excessive accumulation of fat 
in the body that impairs the health of affected individuals (1). 
The etiology of obesity involves a myriad of genetic, cultural 
and societal factors (2). The American Medical Association 
officially recognized obesity as a human disease in 2013, in 
order to increase awareness of the condition and due to its 
associated severe comorbidities, to provide effective treatment 
options, to reduce mortality and costs (2). Obesity continues to 
be a risk factor for chronic health conditions, such as hyperten‑
sion, coronary heart disease, type 2 diabetes, stroke, metabolic 
syndrome, dyslipidemia and certain types of cancer (2,3). 
Obesity is also associated with chronic periodontitis (4). 
Obesity has several harmful biological effects that have 
been associated with the pathogenesis of periodontitis (5). 
The most important mediators related to this association are 
tumor necrosis factor‑α (TNF‑α) and interleukin‑6 (IL‑6). 
These pro‑inflammatory cytokines may exert pleiotropic 
effects, altering the activities of leukocytes, osteoblasts and 
osteoclasts (6). Hence, increased levels of pro‑inflammatory 
biomarkers may promote the tissue remodeling process, 
causing periodontal tissue destruction (6).

The prevalence of obesity continues to increase signifi‑
cantly in developed and developing countries worldwide (7). 
In 2017‑2018, the age‑adjusted prevalence of obesity in adults 
was 42% (8). It has been projected that by 2030, up to 58% 
of the world's adult population could be either overweight or 
obese (7).

However, to date, there is no indication of how to prevent 
the disease efficiently (9). Diet, medications and exercise 
alone are often ineffective as methods for adults with obesity 
to achieve long‑term weight loss (9). High‑quality evidence 
indicates that bariatric surgery is considered the most effec‑
tive long‑term treatment for severe obesity in individuals 
with a body mass index (BMI) ≥40 kg/m2 or ≥35 kg/m2 in 
those with obesity‑related comorbidities (3). The benefits of 
bariatric surgery include significant and durable weight loss, 
and an improvement or remission in comorbidities, including 
hypertension, type 2 diabetes, lipid abnormalities, sleep apnea 
and depression, thus improving the quality of life of patients 
and reducing the mortality rate (10,11).
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Evidence related to the effects of bariatric surgery in the 
periodontal condition has provided conflicting results (12‑16). 
Previous studies have found a negative effect of bariatric 
surgery on periodontal status (12,13), whereas others have 
demonstrated an improvement in the periodontal condi‑
tion following bariatric surgery (16). The present study thus 
aimed to evaluate the effects of weight loss on the periodontal 
status of obese patients recommended for bariatric surgery. 
Considering that bariatric surgery leads to an overall improve‑
ment of general inflammation via a decrease in the levels of 
pro‑inflammatory markers (17), it could be hypothesized that 
bariatric surgery may improve the periodontal status in obese 
untreated individuals at the follow‑up at 12 months.

Patients and methods

Ethical considerations. The present study was approved by the 
Ethics Committee of El Bosque University, Bogotá, Colombia 
(decision no. 003‑2014) and was conducted in accordance 
with the ethical standards of El Bosque University, Bogotá, 
Colombia, and with the 1964 Helsinki declaration. Individual 
written consent was obtained from all patients included in the 
study.

Sample size calculation. The sample size calculation took 
into consideration parameters based on a previous study that 
evaluated oral health conditions before and after bariatric 
surgery (13). With an α error of 5% (α=0.05), 90% power 
(β=0.10) and the difference between two means of probing 
depth with repeated measures [mean 1, 1.86; standard 
deviation (SD), 0.44; mean 2, 2.11; SD, 0.38], a sample size of 
57 patients was used.

Study design and participants. The present prospective 
study evaluated obese patients with a BMI ≥30 kg/m2 who 
were recommended for bariatric surgery and monitored in 
a reference center in Bogotá, Colombia. From June, 2014 to 
June, 2016, 70 obese patients were evaluated considering a 
dropout of 20% during the study period. A total of 57 patients 
were followed‑up at 12 months following bariatric surgery and 
were considered for analysis. According to previous studies, 
the follow‑up time of 12 months was determined to represent a 
period of significant physiological and psychological changes 
following bariatric surgery (11,18). The inclusion criteria 
included the following: i) An age between 18 and 60 years; 
and ii) obese patients with a BMI ≥30 kg/m2 recommended for 
bariatric surgery (19). The present study excluded individuals 
with the following conditions: i) Those who were receiving 
orthodontic treatment; ii) those with <12 teeth; iii) those who 
had received periodontal treatment over the last 3 months; and 
iv) those who had received antibiotic or anti‑inflammatory 
treatment over the last 3 months.

Sociodemographic data and the systemic condition. A 
structured questionnaire was administered to each partici‑
pant to obtain sociodemographic data, knowledge related to 
oral health and medical aspects of the participant's health. 
Sociodemographic data included age, sex, social stratifica‑
tion and the education level measured in years. Oral hygiene 
habits, including the frequency of brushing and flossing, as 

well as oral hygiene instructions, were collected. Risk indi‑
cators, such as gingival bleeding and smoking status were 
self‑reported and collected. Smoking status was defined as 
current smoker, former smoker, or non‑smoker. Participants 
were asked whether they were ever diagnosed with diabetes 
or hypertension and whether they were on any medications at 
the time of the study. The diagnosis was confirmed by medical 
records. Laboratory information, such as triglyceride and 
glucose levels were obtained from medical records. The refer‑
ence values were provided by the laboratories: ≤150 mg/dl for 
triglyceride levels and ≤100 mg/dl for glucose levels.

Anthropometric measurements. Anthropometric measure‑
ments of the individuals, including weight, height and BMI 
(kilograms divided by the square of height in meters), were 
measured by a trained and calibrate nutritionist and the 
individuals wore light clothing and no shoes. Height was 
registered using a portable stadiometer (SECA 230) and 
weight was registered using a digital scale (JCM reference 
WSP 12). The BMI was calculated according to the World 
Health Organization obesity guide and categorized as follows: 
Obesity level I, 30 to 34.9; obesity level II, 35 to 39.9; and 
obesity level III, ≥40 (1). The indication for bariatric surgery 
followed the guidelines from the Position Statements from 
the International Federation for the Surgery of Obesity and 
Metabolic Disorders (19).

Oral clinical examination. The clinical periodontal examina‑
tion was performed by two periodontists, who were trained 
and calibrated prior to the commencement of the study. The 
examiners evaluated 84 dental surfaces randomly selected 
from patients unrelated to the study with measurements of 
probing depth (PD) and clinical attachment level (CAL) 
repeated at 7‑day intervals. The inter‑examiner agreement 
yielded an intraclass correlation coefficient (ICC) of 0.82 
which indicates good reliability.

A manual periodontal probe (PCP‑UNC 15, Hu‑Friedy) was 
used for the clinical examination of all present teeth (except 
for third molars), which measured plaque index (PI), bleeding 
on probing (BOP), PD and CAL. Plaque index assessment 
was determined using the absence (classified as 0) or presence 
(classified as 1) of dental plaque according to the study by 
Ainamo and Bay (20). A total of six sites per tooth were evalu‑
ated for PD and CAL (mesiobuccal, midbuccal, distobuccal, 
mesiolingual, midlingual and distolingual). PD was deter‑
mined by measuring the distance from the gingival margin 
to the bottom of the gingival crevice in millimeters. CAL was 
measured as the distance from the cement‑enamel junction 
to the bottom of the gingival crevice in millimeters. For the 
present study, the periodontal status was assessed according 
to the World Workshop on Classification of Periodontal and 
Peri‑implant Diseases and Conditions (21).

Intervention and follow‑up program. Sleeve gastrectomy (SG) 
and Roux‑en‑Y gastric bypass (RYGB) were standardized at the 
Obesity Surgery Clinic, Bogotá, Colombia, and all procedures 
were performed laparoscopically. All patients were assessed 
as part of a routine follow‑up program at the reference center 
and were observed every 3 months by a multidisciplinary team 
that included BMI collection and nutritional assessment. A 
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complete periodontal examination was performed before and 
12 months following bariatric surgery with no oral hygiene 
instructions provided to the patients.

Statistical analysis. The characteristics of the participants 
were described using frequency distribution for categorical 
variables, as well as the mean and SD for continuous variables. 
The Shapiro‑Wilk test was performed to analyze the normality 
of continuous variables. Fisher's exact test were used to deter‑
mine the differences in sociodemographic characteristics, risk 
indicators, type of obesity and systemic condition at baseline 
categorized by the periodontal status. One‑way ANOVA was 
used to compare BMI, laboratory examination results and 
periodontal status at baseline in the groups in relation to the 
obesity categorization. Post‑hoc comparisons (Bonferroni 
test) were used with the variables that exhibited statistically 
significant results, in order to establish where the differences 
occurred among different groups in relation to the obesity 
classification. A Spearman's rank correlation was run to assess 
the correlation between BMI and periodontal clinical param‑
eters (PI, BOP, PD and CAL). The Wilcoxon signed‑rank test 
was used to verify the differences between the two groups 
(before and after bariatric surgery). All statistical tests were 
performed using STATA version 13 statistical software and 
P‑values <0.05 were considered to indicate statistically signifi‑
cant differences.

Results

Preoperative evaluation: Before bariatric surgery. A total of 
70 obese patients were initially screened for the present study 
and 57 were followed‑up at 12 months. Table I presents the 
periodontal condition at baseline in relation to the following 
sociodemographic variables: Sex, age, social stratification, 
education years and other variables, such as tooth brushing, 
dental floss, oral hygiene instruction, gingival bleeding, 
smoking, type of obesity, diabetes and hypertension. As 
regards periodontal diagnosis the following were observed: 
37% of patients were classified with gingivitis (n=21), 46% 
with periodontitis stages I‑II (n=26) and 17% with periodon‑
titis stages III‑IV (n=10). A high frequency of females (74%, 
n=42), individuals with an average age between 26 to 45 years 
(49%, n=28), individuals classified with a high social strati‑
fication (53%, n=30) and with >12 years of education (86%, 
n=49) were noted. As regards oral habits, the following were 
observed: 100% of patients brushed their teeth ≥2 times/day, 
70% of patients used dental floss and 96% had previously 
received oral hygiene instructions. Variables such as age, 
gingival bleeding (self‑reported) and hypertension exhibited 
statistically significant differences among the individuals 
with gingivitis, periodontitis stages I‑II and periodontitis 
stages III‑IV (P<0.05).

Table II presents the anthropometric variables. Prior to 
surgery, 49% of patients were classified as having obesity 
class I (n=28), 33% as having obesity class II (n=19) and 
18% as having obesity class III (n=10). The PD and CAL 
values were 2.34±0.40 and 0.92±0.61, respectively and were 
higher among the patients with obesity class III. The results 
demonstrated that 56% of teeth had BOP and 52% had dental 
plaque. Variables, such as BMI and PD exhibited statistically 

significant differences among the patients with obesity 
class I, II and III groups (P<0.05). The results of Spearman's 
correlation analysis indicated that there was a weak positive 
correlation between BMI and CAL, which was statistically 
significant, rs=0.2825, P=0.033 (data not shown). The other 
periodontal parameters (PI, BOP and PD) did not exhibit a 
correlation with BMI (rs≈0.0, P>0.05).

Post‑operative evaluation: After 12 months of bariatric 
surgery. Out of the 70 patients, 8 patients lived outside of 
the country and thus it was not possible to contact them. 
Three patients did not undergo bariatric surgery and two had 
not completed the time frame of 12 months after bariatric 
surgery. Thus, the final analysis comprised 57 patients: 74% 
were females (n=42) and 26% were males (n=15). SG was 
performed in 58% of the patients (n=33) and RYGB on the 
42% of patients (n=24). Data comparing the variable values 
before and after surgery are presented in Table III. Following 
surgery, statistically significant differences were observed in 
BMI, PI, BOP and PD (P<0.0001). No statistically significant 
differences were observed in CAL (P>0.05).

Discussion

Obesity and periodontitis are two of the most common chronic 
diseases affecting population worldwide (22). The real mecha‑
nisms that link obesity and periodontitis however, remain 
unknown. However, a number of plausible biological pathways 
that support the association have been suggested such as 
low‑grade systemic inflammation that has been proposed as 
a potential causative factor for several conditions including 
periodontitis (5).

Bariatric surgery is considered an achieving method for 
long‑term and meaningful weight loss in individuals in which 
non‑surgical treatment options were unsuccessful for weight 
reduction (23). Bariatric procedures have exhibited effective 
improvement in the quality of life of these patients by inducing 
a remission in initial type 2 diabetes, the reduction of hyperten‑
sion and obstructive sleep apnea (10, 23). The epidemiological 
evidence confirms an increase in obesity in both sexes and 
all ages regardless of ethnicity, geographical locality, or 
socioeconomic status, even though the prevalence of obesity 
is generally greater in older individuals and women (24). 
The sample cohort of the present study consisted of mostly 
females (74%) and this is justified by the fact that women are 
undergoing bariatric procedures more frequently than men, 
corroborating the findings of several studies (10, 25).

In the present study, the average values of PD and CAL 
were significantly higher in subjects with obesity class III 
(P<0.05) when compared with those in subjects with obesity 
class I and II. This result was consistent with the findings of 
the study conducted by Morita et al (26), who demonstrated a 
dose‑response association between BMI and the development 
of periodontitis. The present study demonstrated that there 
was a weak positive significant correlation between BMI and 
CAL in the bivariate analysis. This result was in agreement 
with the findings of other studies (27,28). Although CAL is 
considered one of the clinical signs of periodontitis, it may 
occur in the absence of this disease (21). More specifically, 
CAL is an indicator of a history of periodontal disease. 
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Therefore, the strength of the association between periodon‑
titis and obesity may be overestimated due to the definitions 
used to describe periodontitis in the literature (29). The 
present study found a positive impact of bariatric surgery on 

periodontal status at the follow‑up at 12 months. There was a 
decrease in periodontal inflammation with changes observed 
regarding PD and the presence of sites with detectable plaque 
and bleeding; however, these findings contradict the outcomes 

Table I. Sociodemographic data and systemic conditions in relation to periodontal status at baseline.

   Periodontitis  Periodontitis
 Total Gingivitis stages I‑II stages III‑IV
Variable n=57 (100%) n=21 (37%) n=26 (46%) n=10 (17%) P‑value

Age, years
  ≤25 15 (26) 7 (33) 8 (31) 0 (0) 0.031a

  <26 to ≤45 28 (49) 9 (43) 15 (58) 4 (40)
  >45 14 (25) 5 (24) 3 (11) 6 (60)
Sex
  Female 42 (74) 13 (62) 22 (85) 7 (70) 0.227
  Male 15 (26) 8 (38) 4 (15) 3 (30)
Social stratification
  Low 3 (5) 0 (0) 1 (4) 2 (20) 0.301
  Medium 24 (42) 10 (48) 10 (38) 4 (40)
  High  30 (53) 11 (52) 15 (58) 4 (40)
Education level (years)
  ≤12 8 (14) 2 (10) 2 (8) 4 (40) 0.064
  >12 49 (86) 19 (90) 24 (92) 6 (60)
Tooth brushing 
  2 times/day 21 (37) 11 (52) 9 (35) 1 (10) 0.056
  ≥3 times/day 36 (63) 10 (48) 17 (65) 9 (90)
Dental floss
  Non‑users 17 (30) 7 (33) 6 (23) 4 (40) 0.549
  Users 40 (70) 14 (67) 20 (77) 6 (60)
Oral hygiene instruction
  Yes 55 (96) 20 (95) 26 (100) 9 (90) 0.291
  No 2 (4) 1 (5) 0 (0) 1 (10)
Gingival bleeding 
  Yes 32 (56) 13 (62) 11 (42) 1 (10) 0.019a

  No 25 (44) 8 (38) 15 (58) 9 (90)
Smoking status     0.277
  Smokers 6 (10) 2 (10) 2 (8) 2 (20)
  Former smokers 5 (9) 4 (19) 1 (4) 0 (0)
  Non‑smokers 46 (81) 15 (71) 23 (88) 8 (80)
Obesity
  Type I 28 (49) 9 (43) 15 (58) 4 (40) 0.066
  Type II 19 (33) 11 (52) 6 (23) 2 (20)
  Type III 10 (18) 1 (5) 5 (19) 4 (40)
Diabetes
  Yes 5 (9) 2 (10) 1 (4) 2 (20) 0.242
  No 52 (91) 19 (90) 25 (96) 8 (80)
Hypertension
  Yes 7 (12) 2 (10) 1 (4) 4 (40) 0.020a

  No 50 (88) 19 (90) 25 (96) 6 (60)

Gingival bleeding was self‑reported. aP<0.05, indicates statistical significance, as determined by Fisher's exact test.
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of previous epidemiological clinical studies that have demon‑
strated a negative influence of bariatric surgery on periodontal 
status (13,14,30). Marsicano et al (12), in a cross‑sectional 
study, reported an increase in the number of periodontal 
pockets associated with bariatric surgery. In another cohort 
study conducted by de Moura‑Grec et al (13), an improvement 
in clinical systemic conditions was observed at 6 months after 
bariatric surgery, although PD and CAL exhibited a significant 
increase after surgery, suggesting an association between the 
periodontal condition worsening and some consequences of 
bariatric surgery, such as nutritional deficiency, changes in 
dietary habits, or unsatisfactory periodontal status of patients 
prior to surgery. de Carvalho Sales‑Peres et al (14), demon‑
strated a significant association between the reduction of BMI 
and the increase in BOP, indicating worse indexes at 6 months 
after surgery, and a slight improvement at the 12‑month 

follow‑up. The lack of information on individual oral hygiene 
habits and socioeconomic factors may have helped to clarify 
why weight loss would be associated with increased gingival 
bleeding (14) or if these effects were due to metabolic altera‑
tions after bariatric surgery. However, the results found in the 
present study are in concordance with those of Jaiswal et al (16), 
who found differences in bleeding score, plaque and gingival 
index at 6 months after bariatric surgery, which they attributed 
to changes in diet and oral hygiene instructions provided to 
patients before bariatric surgery, which appeared to contribute 
to an improvement in periodontal condition. However, in a 
recent study, Weinberg et al (15), did not find any changes in 
the periodontal parameters evaluated (PI, PD, BOP and teeth 
with calculus) between baseline and at follow‑up at 12 months. 
These results were attributed to the lack of overall awareness 
to periodontal disease among patients and providers.

Table III. Comparison of BMI and periodontal status before and after bariatric surgery.

 Before (n=57) After (n=57) Difference
 ‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑ ‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑ ‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑
Variable Mean  Median  Mean  Median  Mean  Median
 (SD) (IR) (SD) (IR) (SD) (IR) P‑value

BMI (kg/m2) 35.29  34.94  26.51  25.8 8.77  8.32  <0.0001a

 (4.43) (31.35‑37.53) (3.58) (24.7‑29) (4.68) (5.05‑11.23)
PI (% surfaces) 52.26  48 29.77  25 22.63  23 <0.0001a

 (22.42) (37‑66) (17.06) (18‑41) (22.50) (9‑37)
BOP (% surfaces) 55.91  50 38.01  32 17.92  18 <0.0001a

 (21.78) (41‑70) (20.25) (22‑48) (22.39) (2‑30)
PD (mm) 2.34  2.29  2.25  2.23  0.09  0.05  <0.0001a

 (0.40) (2.12‑2.42) (0.37) (2.08‑2.37) (0.21) (0‑0.11)
CAL (mm) 0.92  0.94  0.93  0.99  ‑0.01 0.01  1.000
 (0.61) (0.36‑1.3) (0.56) (0.38‑1.35)  (0.20) (‑0.07‑0.06)

aP<0.0001, statistical significance determined by the Wilcoxon signed‑rank test. BMI, body mass index; PI, plaque index; BOP, bleeding on 
probing; PD, probing depth; CAL, clinical attachment loss; SD, standard deviation; IR, interquartile range (IR, 25th‑75th percentile).

Table II. Characteristics of participants in relation to BMI at baseline.

 Total  Obesity I  Obesity II  Obesity III
 n=57 (100%), n=28 (49%), n=19 (33%), n=10 (18%),
Variable mean (SD) mean (SD) mean (SD) mean (SD) P‑value

Age (years) 35.40 (12.42) 34.25 (12.45) 36.21 (13.34) 37.1 (11.41) 0.782
BMI (kg/m2) 35.29 (4.43) 31.66b (1.36) 36.68b (1.37) 42.79b (2.34) 0.001a

Triglycerides 137.38 (51.44) 132.85 (54.77) 140.26 (53.27) 144.6 (40.65) 0.795
Glycaemia 97.33 (17.45) 94.53 (17.37) 98.63 (17.14) 102.7 (18.50) 0.420
PI (% surfaces) 52.26 (22.42) 55.39 (22.56) 46.84 (22.83) 53.8 (21.50) 0.434
BOP (% surfaces) 55.91 (21.78) 56.67 (22.68) 50.68 (19.47) 63.7 (22.86) 0.305
PD (mm) 2.34 (0.40) 2.29 (0.30) 2.20 (0.25) 2.74b (0.63) 0.001a

CAL (mm) 0.92 (0.61) 0.77 (0.51) 1.00 (0.68) 1.21 (0.65) 0.119
No. of missing teeth 3.10 (3.60) 2.57 (2.80) 4 (4.77) 2.8 (2.93) 0.374

aP<0.05, determined using ANOVA; bP<0.05 post hoc comparisons following ANOVA with the Bonferroni test. BMI, body mass index; 
PI, plaque index; BOP, bleeding on probing; PD, probing depth; CAL, clinical attachment loss.
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It is well‑known that individuals who are better educated 
and wealthier are more likely to have more positive attitudes 
regarding self‑care and better access to available healthcare 
options than the marginal segments of society (31). The present 
study found that all patients brushed their teeth ≥2 times/day, 
70% of patients used dental floss, 96% had received oral hygiene 
instructions previously, 86% had >12 years of education and 
53% belonged to a high social stratification status. Weight loss is 
associated with a significant improvement in the health‑related 
quality of life and a decrease in depressive symptoms following 
surgery, which could lead individuals becoming more interested 
in developing health‑enhancing habits, including physical 
activity and healthy nutrition (10,11). Al‑Zahrani et al (32) 
reported that maintaining a normal body weight and a healthy 
diet along with engaging in physical activity was associated 
with a 16% reduction in the prevalence of periodontitis. The 
characteristics of the population cohort in the present study 
together with the acquisition of new behavioral patterns to 
establish a new lifestyle following surgery possibly affected the 
self‑performed plaque control, leading to a lower plaque‑index 
and therefore, to a lower percentage of sites with inflammation. 
The effect of maintaining good oral hygiene on the periodontium 
has been well‑documented (33). In addition, good oral hygiene 
practices can favorably influence the ecology of the subgingival 
microbiota in shallow‑to‑moderate pockets (31).

Furthermore, if obesity and periodontitis are related 
through an inflammatory pathway, a significant reduc‑
tion in adipose tissue observed following bariatric surgery 
should improve periodontal conditions, at least in terms of 
inflammation (17,18). It has been shown that the levels of 
pro‑inflammatory biomarkers, such as TNF‑α and IL‑6, tend 
to decrease at 6 months following bariatric surgery (17), and 
this reduction is even higher after 12 months (18). On the 
other hand, circulating levels of adiponectin, which may have 
anti‑inflammatory properties, have been shown to increase 
at 12 months following bariatric surgery (18). In the present 
study, PD exhibited a statistically significant difference before 
and after surgery; however, although these measurements have 
a statistically significant difference, the clinical impact could 
be debatable as the CAL remained unaltered during the study 
period, indicating that the changes could also have occurred 
due to a systemic anti‑inflammatory effect following bariatric 
surgery.

Nutritional deficiency is a common complication and one 
of the side‑effects of bariatric surgery (10). SG and RYBG 
procedures may lead to micronutrient deficiencies, such as 
iron, vitamin B12, folate, calcium and vitamin D (10). For this 
reason, the patients in the present study underwent clinical 
and nutritional monitoring, and were instructed to take supple‑
mental vitamins and minerals to detect and treat any metabolic 
consequence arising from bariatric procedures. They also were 
directed to eat slower and avoid discomfort resulting in reflux. 
The improvement in periodontal conditions at 12 months 
after bariatric surgery which was observed in the present 
study and in the study by de Carvalho Sales‑Peres et al (14), 
regarding the first 6 months, could correspond to a period of 
equilibrium and adaptation of patients to a new lifestyle and 
the amelioration of the symptoms of any complication related 
to bariatric surgery when they returned to conventional eating 
habits and a complete restoration of salivary flow (30,34). 

Bariatric procedure practitioners should be aware of potential 
dental complications following bariatric surgery and counsel 
their patients with the necessary information and instructions 
regarding oral hygiene practices, healthy dietetic habits and 
regular dental examinations.

The fact that it is impossible to determine which factor or 
factors contributed to the improvements of periodontal status 
following bariatric surgery, is a limitation of the present study. 
This supports the need for additional high‑quality studies and 
promotes further research in this area by multidisciplinary 
teams.

In conclusion, the findings of the present study suggest that 
weight loss was associated with decreased periodontal inflam‑
mation and better plaque control following bariatric surgery. 
Clinical attachment loss remained unchanged during the study 
period.
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