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Abstract
Background To identify the implications of bariatric surgery on the oral health of patients with morbid obesity.
Methods Two reviewers independently performed a search of the electronic databases: MedLine, PubMed, SciELO, LILACS,
and Scopus, for clinical trials in humans and cohort studies. The search strategy used was Bariatric Surgery and Oral Health or
Mouth Disease and Humans and Periodontitis. A total of 26 articles were obtained, and after title screening and full reading, 8
articles were included in this review.
Results Increased food intake at shorter intervals and increased frequency of regurgitation in these patients were associated with
the increased development of dental caries, dental erosion, and increased salivary flow rate.
Conclusion Intense oral control is recommended for the prevention and early treatment of these conditions and to avoid nonsys-
temic effects in these patients.
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Introduction

Obesity is a chronic, complex, multifactorial disease resulting
from excessive fat storage, which can be triggered by several
factors including altered metabolism, genetics, diet, and a sed-
entary lifestyle [1]. Obesity in Brazil has increased from
11.8% in 2006 to 18.9% in 2016, according to worldwide
estimates, and is considered a public health problem [2].

According to the World Health Organization (WHO) [3],
obesity is diagnosed through body mass index (BMI) assess-
ments, obtained by calculating the relationship between body
weight (kg) and squared height (m2), where individuals with
BMI ≥ 30 kg/m2 are classified as obese, while those present-
ing BMI ≥ 40 kg/m2 are categorized as morbidly obese [3]. In
addition, this disease is strongly associated with an increased
risk of comorbidities, including type 2 diabetes mellitus, hy-
pertension, hyperlipidemia, arteriosclerosis, arthritis, sleep

apnea syndrome, endocrine dysfunctions, and periodontal dis-
ease [4].

Bariatric surgery (BS) is the main indication for morbid
obesity treatment, both in Brazil and worldwide [5], and
consists of a set of medical techniques or procedures with
the initial goal of reducing the patient’s stomach size, i.e.,
reducing storage food absorption capacity, with an ulti-
mate goal of weight loss and the reduction and/or cure
of correlated diseases [6]. This surgery can be performed
using the techniques of inflatable gastric banding and
gastrojejunal gastroplasty [7]. The latter associates a re-
duction of both the gastric reservoir and its emptying by a
containment ring and is currently the most frequently used
technique in the Brazilian Unified Health System (SUS)
[8].

Some of the consequences of BS, observed in patients re-
gardless of the surgical technique used, include hyperparathy-
roidism, osteoporosis, chronic regurgitation, micro- and mac-
ronutrient deficiencies, renal problems, and oral cavity alter-
ations [9, 10]. In addition, oral cavity alterations related to the
development of dental caries, wear, hypersensitivity, and peri-
odontal disease have also been reported in BS patients [4,
9–12]. Factors associated with vitamin D deficiency,
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xerostomia, and gastroesophageal reflux may be related to
these complications. In this context, the purpose of this review
was to identify oral health implications in BS patients present-
ing morbid obesity and associated factors.

Methodology

The studies used to discuss the main implications of BS on
oral health in patients presenting morbid obesity and associat-
ed factors were obtained through an online search of the elec-
tronic databases SciELO (Scientific Electronic Library
Online), LILACS (Latin American and Caribbean Literature
in Health Sciences), MedLine (Medical Literature Analysis
and Retrieval System Online), PubMed (Public Medicine),
and Scopus (Elsevier).

The search was performed using the following search strate-
gy: Bariatric Surgery and Oral health or Mouth Disease and
Humans and Periodontal Disease or Periodontitis, in
Portuguese, English, and Spanish, up to October 29, 2019.
Human studies and cohort studies concerning obese BS patients,
comprising microbiological analyses or not, which analyzed the
repercussions of this surgery on oral cavity health, were included.
Animal studies, in vitro studies, literature reviews, case reports,
case series, and case controls were excluded.

Assessments were carried out by two independent reviewers
in order to verify if the selected articles met the inclusion
criteria. In case of disagreements, a third evaluator was
consulted regarding the decision to include or not include an
article in the review. After reading the selected articles, relevant
information was collected and typed into a database according
to the following criteria: authors, objectives, study characteri-
zation, sample, follow-up, results, and conclusion (Table 1).

Results

Twenty-six studies were identified, nine were indexed by the
PubMed database, six by MedLine, seven by SciELO, and
four by Scopus. After the exclusion of duplicate articles, 23
articles were obtained. After a first analysis, based on title and
abstract screening, 15 studies were excluded, with 8 articles
remaining. After assessing the inclusion and exclusion criteria
of these articles, all studies were included (Fig. 1).

Regarding study design, four articles (50%) reported clinical
trials and four (50%) reported cohort studies. All articles were
in English and were published from 2011 to 2017. Four studies
assessed the oral health of BS patients, addressing aspects such
as salivary flow rate, the presence of periodontal pockets and
dental caries, as well as the severity of tooth wear. Another
study considered the microbiological characteristics of peri-
odontal disease, while the three remaining studies evaluated
impacts of BS on clinical periodontal parameters (Table 1).

Discussion

Obesity is a chronic, multifactorial disease, resulting from
excessive fat storage, which can be triggered by several fac-
tors including altered metabolism, genetics, diet, and a seden-
tary lifestyle [1]. BS is the preferred treatment for this condi-
tion, comprising a set of medical techniques or procedures,
which lead to restriction or malabsorption of consumed food.
This can lead to a series of systemic alterations, as well as oral
cavity complications [7]. However, although the relationship
between oral complications and BS has been discussed, there
exists a paucity of studies identifying the effects of bariatric
surgery on the oral health of morbidly obese patients. Of the
eight studies included in this review, only four were ECTs
[13–16], and four were Cohort studies [11, 12, 17, 18].
Moreover, the results of these studies were contradictory,
and further studies addressing the correlation between these
conditions are needed.

Marsicano et al. (2012) [14] assessed oral health status in a
group of 52 BS patients, while Cardozo et al. (2014) [17],
evaluating 39 participants, observed that BS patients, regard-
less of the surgical technique applied, presented oral cavity
changes, including active dental decay, tooth wear, salivary
flow alterations, and periodontal disease. However, these find-
ings were not statistically significant among BS patients and
obese patients. Greater periodontal pocket depth was the prev-
alent condition in the group of BS patients, with statistical
relevance, and this may be associated with vitamin or mineral
deficiencies, such as hypocalcemia after bariatric surgery, as
pointed out by Mooder et al. (2011) [19].

Lakkis et al. (2012) [13] and Jaiswal et al. (2015) [15],
when evaluating the periodontal condition of BS patients, re-
ported decreased probing depth, gingival bleeding index, gin-
gival index, and clinical insertion gain. The authors suggested
that improvements in inflammatory markers related to obesity,
particularly decreases in C-reactive protein (CRP), tumor ne-
crosis factor-α (TNF-α), interleukin −6 (IL-6), and leptin,
were associated with weight loss, while an increase in the
anti-inflammatory marker adiponectin was also reported.
Additionally, Lakkis et al. (2012) [13] observed that biomark-
er decreases are also associated with decreased insulin resis-
tance, leading to lower blood glucose levels and lower inflam-
matory responses after nonsurgical periodontal therapy in BS
patients, compared to obese patients. The authors attributed
this factor to the significant reduction in leptin, which plays an
important role in the progression of inflammatory processes
and, therefore, has been implicated in the pathogenesis of
autoimmune inflammatory conditions, such as diabetes and
rheumatoid arthritis. The decrease in leptin observed after
periodontal therapy may explain the improved responses to
periodontal treatment after BS [20].

On the other hand, Sales-Peres et al. (2017) [18] reported
an increase in gingival bleeding in BS patients after follow-up,

OBES SURG (2020) 30:1574–1579 1575



Ta
bl
e
1

St
ud
ie
s
ev
al
ua
tin

g
or
al
he
al
th

ba
ri
at
ri
c
su
rg
er
y
im

pl
ic
at
io
ns

in
m
or
bi
dl
y
ob
es
e
pa
tie
nt
s

A
ut
ho
rs

S
tu
dy

ty
pe

O
bj
ec
tiv

e
S
am

pl
e

F
ol
lo
w
-

up
R
es
ul
ts

C
on
cl
us
io
ns

M
ar
si
ca
no

et
al
.,
20
11

C
oh
or
t

st
ud
y

A
ss
es
s
or
al
ch
an
ge
s
in

ba
ri
at
ri
c
pa
tie
nt
s

n
=
54

(T
0
);
n
=
24

(T
1)
;n

=
16

(T
2)

6
m
on
th
s

N
o
st
at
is
tic
al
di
ff
er
en
ce
s
be
tw
ee
n

th
e
as
se
ss
ed

pe
ri
od
s
fo
r
D
M
FT

,
pe
ri
od
on
ta
lp

oc
ke
ts
,a
nd

sa
liv

ar
y

fl
ow

w
er
e
de
te
ct
ed
.A

si
gn
if
ic
an
t

di
ff
er
en
ce

in
to
ot
h
w
ea
r
pr
ev
al
en
ce

an
d
se
ve
ri
ty

w
as

no
te
d
(p
=
0.
01
2)

C
ha
ng
es

in
lif
es
ty
le
m
ay

in
cr
ea
se

th
e
se
ve
ri
ty

of
pr
ee
xi
st
in
g
or
al

pr
ob
le
m
s
af
te
r
B
S

L
ak
ki
s
et
al
.,

20
12

C
lin

ic
al

st
ud
y

A
ss
es
s
w
he
th
er

B
S-
as
so
ci
at
ed

w
ei
gh
tl
os
s
im

-
pr
ov
es

re
sp
on
se
s
to

no
ns
ur
gi
ca
l

pe
ri
od
on
ta
lt
he
ra
py

T
G
=
15
;C

G
=
15

6
w
ee
ks

Si
gn
if
ic
an
td

if
fe
re
nc
es

be
tw
ee
n
gr
ou
ps

(p
<
0.
05
)
w
er
e
ob
se
rv
ed
.G

re
at
er

cl
in
ic
al
in
se
rt
io
n
ga
in

an
d
gr
ea
te
r

PD
,B

PI
,a
nd

G
I
re
du
ct
io
ns

w
er
e

ob
se
rv
ed

in
th
e
T
G

A
be
tte
r
re
sp
on
se

to
no
ns
ur
gi
ca
l

pe
ri
od
on
ta
lt
he
ra
py

w
as

id
en
tif
ie
d
in

th
e
T
G

M
ar
si
ca
no

et
al
.,
20
12

C
lin

ic
al

st
ud
y

Id
en
tif
y
th
e
pr
ev
al
en
ce

of
th
e
m
ai
n

or
al
al
te
ra
tio

ns
in

B
S
pa
tie
nt
s

an
d
th
ei
r
re
la
tio

n
w
ith

sa
liv

ar
y

co
nd
iti
on
s

T
G
=
52
;C

G
=
50

N
ot id

en
ti-

fi
ed

L
ow

er
sa
liv

ar
y
fl
ow

an
d
a
hi
gh
er

pr
es
en
ce

of
de
nt
al
ca
ri
es
,w

ea
r,

an
d
pe
ri
od
on
ta
ld

is
ea
se

w
er
e

fo
un
d
in

th
e
T
G
,i
n
re
la
tio

n
to

th
e

C
G
,a
lb
ei
tn

on
si
gn
if
ic
an
t

T
he

T
G
sh
ow

ed
a
pr
ev
al
en
ce

of
or
al
di
se
as
es

si
m
ila
r
to

th
e
C
G

C
ar
do
zo

et
al
.,
20
14

C
oh
or
t

st
ud
y

A
ss
es
s
B
S
im

pa
ct
s
on

or
al
he
al
th

n
=
39

6
m
on
th
s

A
st
at
is
tic
al
ly

si
gn
if
ic
an
td

ec
re
as
e
in

th
e
nu
m
be
r
of

m
ed
ic
at
io
ns

ta
ke
n

da
ily

an
d
dr
y
m
ou
th

se
ns
at
io
n
w
as

re
po
rt
ed
,a
s
w
el
la
s
an

in
cr
ea
se
d

ra
te
of

st
im

ul
at
ed

sa
liv

ar
y
fl
ow

A
de
cr
ea
se

in
dr
y
m
ou
th

se
ns
at
io
n

an
d
im

pr
ov
em

en
to

f
or
al
he
al
th

st
at
us

in
pa
tie
nt
s
su
bm

itt
ed

to
B
S
w
as

de
te
ct
ed

M
ou
ra
-G

re
c

et
al
.,
20
14

C
oh
or
t

st
ud
y

A
ss
es
s
or
al
he
al
th

co
nd
iti
on
s

be
fo
re

an
d
af
te
r
B
S

T
G
=
59
;C

G
=
51

6
m
on
th
s

Sa
liv
ar
y
fl
ow

w
as

in
cr
ea
se
d
af
te
r
B
S.

A
si
gn
if
ic
an
ti
nc
re
as
e
in

PD
an
d

pe
ri
od
on
ta
lp

oc
ke
ts
(p
<
0.
00
1)

w
as

ob
se
rv
ed
.G

re
at
er

de
nt
in

w
ea
r

(p
=
0.
00
2)

an
d
a
de
cr
ea
se

in
en
am

el
w
ea
r
w
er
e
al
so

ob
se
rv
ed

(p
=
0.
01
9)

B
S
ha
d
a
ne
ga
tiv

e
im

pa
ct
on

or
al

he
al
th

co
nd
iti
on
s

Ja
is
w
al
et
al
.,

20
15

C
lin

ic
al

st
ud
y

A
ss
es
s
or
al
hy
gi
en
e
ef
fe
ct
s
of

di
et

m
od
if
ic
at
io
ns

an
d
m
ai
nt
en
an
ce
,

af
te
r
B
S,

on
th
e
pe
ri
od
on
ta
ls
ta
te

n
=
22
4

6
m
on
th
s

St
at
is
tic
al
di
ff
er
en
ce
s
fo
r
B
I
an
d
V
PI

w
er
e
no
te
d
fo
r
th
e
T
G
(p
<
0.
00
1)
.

Im
pr
ov
em

en
ts
in

C
IL

an
d
PD

be
fo
re

an
d
af
te
r
B
S
w
er
e
no
ts
ta
tis
tic
al
ly

si
gn
if
ic
an
t(
p
>
0.
05
)

A
fi
br
ou
s
di
et
an
d
ad
eq
ua
te

pe
ri
od
on
ta
lc
ar
e
m
ay

ai
d
in

im
pr
ov
in
g
th
e
or
al
hy
gi
en
e

st
at
us

of
B
S
pa
tie
nt
s

Pa
ta
ro

et
al
.,

20
16

C
lin

ic
al

st
ud
y

C
om

pa
re

th
e
fr
eq
ue
nc
y
of

or
al

pe
ri
od
on
to
pa
th
og
en
s
an
d
H
.p

yl
or
i

in
th
e
m
ou
th

an
d
st
om

ac
h
of

ob
es
e
B
S

in
di
vi
du
al
s,
w
ith

or
w
ith

ou
tp

er
io
do
nt
iti
s

n
=
15
4

4
ye
ar
s

B
S
gr
ou
p
w
ith

pe
ri
od
on
tit
is
:h

ig
h

fr
eq
ue
nc
y
of

P.
gi
ng
iv
al
is
,

T.
de
nt
ic
ol
a,
an
d
T.
fo
rs
yt
hi
a.

O
be
se

gr
ou
p
w
ith

pe
ri
od
on
tit
is
:h

ig
h

fr
eq
ue
nc
y
of

H
.p

yl
or
ia
nd

pe
ri
od
on
to
pa
th
og
en
s.
O
be
se

an
d
B
S

gr
ou
ps

w
ith
ou
tp

er
io
do
nt
iti
s:
hi
gh
er

fr
eq
ue
nc
y
of

C
.r
ec
tu
s

O
be
se

in
di
vi
du
al
s
pr
es
en
te
d

hi
gh

fr
eq
ue
nc
ie
s
of

pe
ri
od
on
to
pa
th
og
en
s
an
d

H
.p

yl
or
i

Sa
le
s-
Pe
re
s

et
al
.,
20
17

C
oh
or
t

st
ud
y

A
ss
es
s
if
w
ei
gh
tl
os
s
af
te
r
B
S
is

as
so
ci
at
ed

w
ith

ch
an
ge
s
in

pe
ri
od
on
ta
l

pa
ra
m
et
er
s

n
=
11
0

12
m
on
th
s

B
M
I
w
as

no
ta
ss
oc
ia
te
d
w
ith

in
iti
al
PD

an
d
lo
ss

of
cl
in
ic
al

in
se
rt
io
n
or

w
ith

ch
an
ge
s
in

th
es
e
pe
ri
od
on
ta
lo

ut
co
m
es

W
ei
gh
tl
os
s
w
as

as
so
ci
at
ed

w
ith

in
cr
ea
se
d
gi
ng
iv
al
bl
ee
di
ng
,

pe
ak
in
g
at
6
m
on
th
s
af
te
r
B
S

B
S
=
ba
ri
at
ri
c
su
rg
er
y;
D
M
FT

=
in
de
x
ex
pr
es
se
s
th
e
m
ea
n
nu
m
be
r
de
ca
ye
d,
m
is
si
ng
,a
nd

fi
lle
d
te
et
h
in
a
gr
ou
p
of

in
di
vi
du
al
s;
PD

=
pr
ob
in
g
de
pt
h;
B
PI

=
bl
ee
di
ng

at
pr
ob
in
g
in
de
x;
B
I=

bl
ee
di
ng

in
de
x;

G
I=

G
in
gi
va
li
nd
ex
;T

G
=
te
st
gr
ou
p;

C
G
=
co
nt
ro
lg

ro
up
;V

PI
=
vi
si
bl
e
pl
aq
ue

in
de
x;

L
C
I=

cl
in
ic
al
in
se
rt
io
n
le
ve
l;
B
M
I=

bo
dy

m
as
s
in
de
x

OBES SURG (2020) 30:1574–15791576



suggesting no correlations between decreased inflammatory
processes, as a consequence of weight loss, and periodontal
disease. This could be explained by changes in postsurgical
food patterns, as BS patients display reduced gastric capacity.
As a result, a frequent intake of soft foods in small portions
occurs in these patients, associated with greater adherence
capacity to the dental surface throughout the day. Moreover,
recent reports have found an increased presence of
Porphyromonas gingivalis at 6 months after BS, suggesting
that changes in microbial dental biofilm quantity and compo-
sition are a common event in bariatric patients [18].

Marsicano et al. (2012) [14] and Marsicano et al. (2011)
[11] observed an increase in periodontal pocket depth at
3 months after BS, as also reported by Moura-Grec et al.
(2014) [12] and Pataro et al. (2012) [21]. The BS technique
involves the reduction of gastric capacity and the placement of
a restrictive ring, resulting in desirable food intake decreases.
Exclusion of the duodenum and jejunum segments, in addi-
tion to inadequate food intake, may lead to nutrient absorption
deficiencies, such as calcium, iron, folic acid, and vitamins
B12, A, D, E, and K. This may result in the development of
bone diseases, such as osteoporosis and, possibly, periodonti-
tis [11, 12, 14]. Increased food intake frequency may also be
related to the development of gingivitis and worsening of
periodontal diseases in bariatric subjects due to an increased
dental biofilm accumulation index [11].

Dental wear was reported in several studies [14, 15, 17, 18]
and is explained by the frequent occurrence of oral pH imbal-
ance during the day, due to increases in the number of daily
meals necessary for a balanced diet, thusmaintaining an acidic
environment for much of the day. In addition, BS patients also
present higher gastroesophageal reflux, corroborating the
findings of Jaiswal et al. (2015) [15]. These authors, when
assessing a group of 224 patients, observed an increase in
the gingival bleeding index and periodontal disease evolution
and noted that a fibrous diet and better mechanical biofilm
control constituted the main preventive measures against oral
diseases in bariatric patients. The increased food intake by
these patients was also associated with a higher caries inci-
dence [11].

Given these findings, we highlight the importance of
oral monitoring of patients that will undergo bariatric sur-
gery, before and after surgery. Prior dental treatment
should aim at the diagnosis, treatment, and control of
periodontal disease and dental cavity and noncarious cer-
vical lesions, especially dental erosion. After surgery, the
patient should be advised regarding the need for greater
control of the dental biofilm, which should be performed
after all meals [22]. In addition, a reduction in the intake
of acid foods is recommended, and teeth should not be
brushed immediately after regurgitation to avoid remov-
ing dissolved dental tissue [4, 12].

Database search: 
26 articles

Exclusion of 

duplicate articles

23 articles selected 

for initial reading

Exclusion of 15 

articles

Title and abstract 

screening: 8 articles

Inclusion and exclusion 

criteria assessment: 8 articles

Included studies:

8 articles

4 clinical 

studies
4 cohort studies

Fig. 1 Integrative review
flowchart depicting article
selection from the assessed
databases from a total of 26
articles
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Decreased salivary flow is a major oral health problem in
obese patients, since other conditions can develop due to pH
imbalances. The reduction in salivary buffering function can
result in decreased dental structure protection, which leads to
an increased susceptibility to the development of dental caries
and bad breath [17, 22]. The assessed studies [11, 12, 14]
indicate that BS patients displayed increases in salivary flow,
due to a statistically significant reduction in the number of
medications used against hypertension, diabetes, hyperlipid-
emia, and depression. At 3 months after surgery, a decrease in
the dry mouth sensation (xerostomia) and increases in stimu-
lated salivary flow rates were noted, leading to improvements
in patient oral health, as reported by Cardozo et al. (2014)
[17].

In addition, alterations in the intestinal and oral microbiota
of BS patients were noted. Damms-Machado et al. (2015) [23]
observed changes in the bacterial species essential for ade-
quate functioning of the small intestine, resulting in low ener-
gy absorption potential of the intestinal microbiota, with a
lower fermentation capacity after dietary interventions, as well
as poor bile acid circulation. Pataro et al. (2016) [16] observed
a high frequency of periodontopathogens and H. pylori in the
oral cavity and in the stomach of obese patients. After BS,
microbial changes were observed in both oral and stomach
environments, with a high frequency of P. gingivalis,
T. denticola, and T. forsythia associated with periodontitis
[16]. The authors suggested the need for longitudinal follow-
up of obese patients, since these bacteria play a fundamental
role in the development and progression of periodontal dis-
ease [16].

The studies assessed here demonstrated the main effects of
BS on the oral health of morbidly obese patients. Although
some oral complications, such as the presence of active tooth
decay and wear and salivary flow improvements, are
established complications in this specific group of patients,
data regarding associations with other characteristics, such
as the presence of periodontal disease, are still conflicting
and further evidence to support a correlation between these
associations is needed.

It is important to discuss and suggest a clinical protocol
as an essential criterion for the prevention of biofilm-
dependent oral diseases, caries, and periodontal disease,
through the mechanical control of the biofilm. This can be
achieved by the brushing of the tooth surfaces, frequent
flossing, and a balanced diet, in conjunction with follow-
up by the dentist before and after surgery, in order to
promote a multiprofessional and complete planning for
the bariatric patient. The oral health professional, in turn,
who is familiar with the most common bariatric proce-
dures performed and their mechanisms of actions, risks,
and benefits, is in a position to advise patients about the
oral complications that may occur and, thus, act to pre-
vent and treat these complications.

Conclusions

Patients undergoing bariatric surgery appear to be more sus-
ceptible to tooth decay, tooth erosion, and increased salivary
flow rates. However, for periodontal disease, the results are
divergent. Thus, we suggest that bariatric surgeons should be
aware of the oral complications that may develop in this group
of patients. The inclusion of the dentist in the multidisciplin-
ary team and the establishment of a dental biofilm control
protocol before and after the surgical procedure is of impor-
tance to prevent the possible complications observed in this
study.
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