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The effect of bariatric surgery on periodontal health: 
systematic review and meta-analyses

Dejana Čolak1, Rok Gašperšič1, Alja Cmok Kučič1, Tadeja Pintar2, Boris Gašpirc1

A b s t r a c t

Introduction: We aimed to determine whether periodontal health deterio-
rates after bariatric surgery (BS).
Methods: A search was performed in Medline and Embase, for prospective 
cohort studies with data on change in periodontal parameters after BS. Me-
ta-analysis was performed with available data.
Results: The results of 4 included studies consistently show significant  
(p < 0.05) worsening of bleeding on probing (4.21% (95% CI: 0.32, 8.11)), 
clinical attachment loss (0.16 mm (95% CI: 0.05, 0.27)), periodontal pocket 
depth (PPD) (0.14 mm (95% CI: 0.06, 0.23)) and percentage of PPD 4–5 mm: 
1.72% (95% CI: 0.11, 3.34) 6 months after BS, but no change after 12 months.
Conclusions: BS may have a transient negative effect on periodontal health.

Key words: obesity, bariatric surgery, periodontitis, weight loss, 
periodontal index.

Obesity has a high prevalence worldwide and many negative conse-
quences for an individual’s health [1–4]. Bariatric surgery (BS) is an ef-
ficient method for the treatment of morbid obesity and obesity-related 
health consequences [5]. The most commonly performed BS procedures 
are laparoscopic sleeve gastrectomy and laparoscopic Roux-en-Y gastric 
bypass [6]. BS has many already recognized negative sequelae for oral 
health, such as an increase in severity of tooth erosion, hypersensitivity 
of the teeth, and the number of carious lesions [7, 8]. Most of the obser-
vational studies evaluating patients before BS report a high prevalence 
of periodontitis (between 50% [9] and 70% [10]), which corroborates the 
observation that obesity is a risk factor for periodontitis [11]. Periodontitis 
is a highly prevalent chronic inflammatory disease of periodontal tissue 
caused by dysbiosis within dental plaque biofilm. During periodontitis 
development, most tissue damage results from the host response mech-
anisms, eventually leading to tooth loss [12]. The consequences of peri-
odontitis extend beyond the oral cavity and may negatively affect obe-
sity and obesity-related comorbidities [13, 14]. Despite lowering of some 
risk factors for periodontitis (diabetes mellitus, obesity and systemic 
inflammation), most observational and cross-sectional studies revealed 
an increase in periodontitis prevalence [10, 15], worsening of periodon-
titis-related diagnostic parameters [16–18] and an increase in the num-
ber of periodontopathogenic bacteria after BS [16, 19]. Accordingly, we 
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initiated a systematic literature review to evaluate 
all existing research outputs on the periodontal 
consequences of BS procedures. Our focused PICO 
question was: Do obese patients undergoing the 
BS procedure experience worsening of periodontal 
health-related parameters 6 to 12 months after BS, 
compared with their measurements before BS?

Methods. Preferred Reporting Items for Sys-
tematic Reviews and Meta-Analyses (PRISMA) 
[20] guidelines were followed. The study protocol 
was registered at Prospero and the full protocol is 
available: PROSPERO CRD42020165031.

To find eligible studies, an electronic search 
of the Medline database and Embase was con-
ducted, with an additional manual search. The 
search was performed on 26th December 2019. 
The search strategy consisted of terms and MESH 
headings that stand for bariatric surgery and per-
iodontal disease and were searched for in both 
titles and abstracts. Two authors (DČ, ACK) inde-
pendently selected appropriate studies from the 
list of studies found by the search strategies. Any 
disagreement was resolved by a third author (RG). 
Included studies had to be conducted on humans, 
published in the English language, including early 
view articles from journals, also with the date of 
the publication between 2000 and 2019, and with 
access to the full-text article. The population of 
interest comprised obese patients undergoing BS, 
older than 18 years, both sexes, who voluntarily 
gave consent to be a part of the study, and who 
received clinical periodontal examinations before 
the surgery and at the follow-up.

Prospective cohort studies on the influence of 
BS on the periodontal status, with data recorded 
before and at least once within 6 to 12 months 
after BS, were included. Studies were excluded if 
they were retrospective cohort studies, cross-sec-
tional studies, or case reports; if they were not 
in the English language; if a  clinical periodontal 
examination was not performed; if periodontal 
therapy was conducted during the observational 
period; and if larger (> 30%) patient drop-out oc-
curred at the follow-ups.

The primary outcomes were focused on the 
change in the clinical periodontal parameters 
(percentage of bleeding on probing sites (BOP), 
clinical attachment level (CAL), periodontal pocket 
depth (PPD), percentage of sites with PPD greater 
than 4–5 mm (% PPD 4–5 mm), percentage of sites 
with plaque, percentage of sites with calculus, 
change in periodontal and gingival indexes, oral 
hygiene indexes, and radiological analysis), and 
the prevalence of periodontitis and gingivitis. The 
secondary outcomes were focused on the change 
in anthropometric parameters, body mass index 
(BMI), waist circumference, blood analysis for fast-
ing glucose level (FGL), C-reactive protein (CRP), 

lipid profile, and the presence of obesity-related 
comorbidities. 

The quality of included studies was tested 
with a set of specific questions formulated to fit 
the review question. The original questions, that 
were modified for the review, were taken from 
the Newcastle Ottawa scale [21], and the Quali-
ty Assessment Tool for Observational Cohort and 
Cross-Sectional Studies from the National Heart, 
Lung, and Blood Institute USA [22]. The questions 
were as follows: Did the study have an adequate 
cohort group? Was the observational period long 
enough? Who performed the periodontal exami-
nation? Were patients lost to follow-up? Did pa-
tients experience tooth loss during the study peri-
od? Did patients receive any periodontal therapy 
during the study period? Were the periodontal 
data missing? Were patients a  part of another 
study? The grades high, medium, and low were 
awarded to each question and combined into the 
final study grade. Only studies with the final grade 
of high or medium were included in the review.

The meta-analysis compared measures before 
BS with measurements 6 and 12 months after BS 
for the following parameters: BOP, CAL, PPD, % PPD 
4–5 mm, percentage of sites with plaque, percent-
age of sites with calculus, BMI, and FGL. Change 
in other primary and secondary outcomes could 
not be calculated as the data were missing or pre-
sented in one study only. Heterogeneity among 
the studies was measured with I² values (high 
heterogeneity, I² >75%; medium, I² ≈ 50%; low,  
I² < 25%). Software Review Manager 5.3 Cochrane 
Collaboration was used for the meta-analysis [23]. 

Results. The search strategy led to identifica-
tion of 79 articles, after duplicate removal. The full 
process of article selection is presented in Figure 1.  
In the end, four studies [16–18, 24] fulfilled all 
criteria to be included in the synthesis. The char-
acteristics of the included studies are shown in 
Table I. All included studies were graded with an 
intermediate quality, mostly due to relevant data 
missing and lack of information regarding perio-
dontal therapy during the observational period in 
all studies. In addition, some concerns were raised 
regarding tooth loss during the study period, as 
studies reported either significant tooth loss [24] 
or the data were missing [18]. 

The results of the meta-analysis 6 months after 
BS are shown in Figure 2. A statistically significant 
change 6 months after BS was observed as an 
increase (i.e., worsening) in some periodontal pa-
rameters i.e., BOP, CAL, PPD, and % PPD 4–5 mm, 
and as a decrease (i.e., improvement) in obesity-re-
lated parameters i.e., BMI and FGL. There was no 
statistically significant change 6 months after BS in 
the presence of teeth calculus. The heterogeneity 
between the included studies was low for most of 
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the parameters tested 6 months after BS, except 
for PPD, which showed high levels of heteroge-
neity. The exact change in respective parameters  
6 months after BS was: BOP: 4.21% (95% confi-
dence interval (CI): 0.32, 8.11), p = 0.03, I2 = 0%; CAL: 
0.16 mm (95% CI: 0.05, 0.27), p = 0.006, I2 = 50%; 
PPD: 0.14 mm (95% CI: 0.06, 0.23), p = 0.0009,  
I2 = 83%; % PPD 4–5 mm: 1.72 (95% CI: 0.11, 3.34), 
p = 0.04, I2 = 0%; calculus: 0.57% (95% CI: –1.77, 
2.91), p = 0.63, I2 = 0%; BMI 13.84 kg/m2 (95%  
CI: 12.39, 15.29; p < 0.001; I2 = 0%); FGL 22.96 mg/dl 
(95% CI: 15.38, 30.55; p < 0.001; I2 = 0%).

The results of the meta-analysis 12 months af-
ter BS are shown in Figure 3. A statistically signif-
icant change 12 months after BS was observed as 
a  decrease (i.e., improvement) in obesity-related 
parameters, i.e., BMI and FGL. There was no sta-
tistically significant change 12 months after BS in 
periodontal parameters. The heterogeneity be-
tween the included studies was for some param-
eters low (i.e., BOP, calculus, FGL), for one medium 
(i.e., CAL), and the rest high (i.e., PPD, BMI). The 
exact change in respective parameters 6 months 
after BS was: BOP: 2.78 (–1.68, 7.24), p = 0.22,  
I2 = 0.22; CAL: 0.08  mm (95% CI: –0.05, 0.21),  
p = 0.24, I2 = 33%; PPD: 0.02 mm (95% CI: –0.08, 
0.12), p = 0.69, I2 = 75%, calculus: 0.29% (95% CI:  
–2.70, 2.12), p = 0.81, I2 = 0%; BMI 16.16 kg/m2 (95% 
CI: 14.89, 17.44; p < 0.001; I2 = 71%); FGL 21.7 mg/dl 
(95% CI: 13.12, 30.28; p < 0.001; I2 = 0%).

Discussion. The meta-analysis of data pooled 
from only four medium-quality studies fulfilling 
inclusion criteria revealed worsening of BOP, CAL, 
PPD and % PPD 4–5 mm 6 months after BS. These 
findings were similar to the reviews by Miran-
da dos Santos et al. [25] and by Fontanille et al. 
[26], but differ from the review by Maria de Souza  
et al. [27]. The significant decrease in BMI and FGL 
after BS indicated that the included patients expe-
rienced the expected improvement in weight and 
fasting glucose after BS [5, 28].

The worsening in BOP 6 months after BS in-
dicates increased inflammation of the periodon-
tium during BS recovery. The temporarily consist-
ent increase in CAL, PPD and % PPD 4–5 mm as 
observed 6 months after BS, but not 12 months 
after BS, may indicate that during recovery from 
BS, patients experience progression of periodon-
tal destruction that might be reversible. The not-
ed changes in the periodontal condition could 
be a  consequence of BS complications such as 
gastroesophageal reflux and vomiting [7], mal-
nutrition [29], postoperative inflammation [30], 
gut microflora change [31], osteoporosis, and pro-
longed disbalance of white cell function after BS 
[32]. Also, frequent meals (5 times a day), and con-
summation of soft, plaque-promoting food in the 
first months of recovery from BS, could negatively 
affect periodontal tissues [9]. 

Figure 1. Flow diagram of the study selection process

Records after duplicates removed 
(n = 79)

Records screened (at title  
and abstract level) (n = 79) 

Full-text articles assessed  
for eligibility (n = 17) 

Studies included in qualitative 
synthesis (n = 4) 

Studies included in quantitative 
synthesis (meta-analysis) (n = 4) 

Records identified through 
database searching (n = 109) 

•	Medline PubMed (29) 
•	Ovid Embase (80) 

Additional records identified 
through other sources (n = 3) 

•	Hand search (3) 
•	Grey literature, citations, 

protocols, relevant journals 0 

Records excluded (n = 62) 
•	Not relevant to both 

periodontal disease and 
bariatric surgery (45) 

•	Inadequate study type: 
 – Case reports (4) 
 – Reviews, comments (13) 

Full-text articles excluded,  
with reasons (n = 13) 

•	Not in English language (1) 
•	Inadequate study type: 
 – Cross sectional study (4) 
 – Periodontal examination was 
not performed (4) 
 – Periodontal therapy was 
performed (3) 
 – Excluded because of large loss 
of patients in the follow-ups (1)

Id
en

ti
fic

at
io

n
Sc

re
en

in
g

El
ig

ib
ili

ty
In

cl
ud

ed



The effect of bariatric surgery on periodontal health: systematic review and meta-analyses

Arch Med Sci 4, June / 2021 1121

Ta
bl

e 
I. 

Pe
ri

od
on

ta
l d

at
a 

an
d 

th
e 

m
ai

n 
co

nc
lu

si
on

 f
ro

m
 t

he
 in

cl
ud

ed
 s

tu
di

es

St
ud

y
Co

ho
rt

 g
ro

up
 d

at
a

Ex
te

ns
io

n 
of

 t
he

 p
er

i-
od

on
ta

l e
xa

m
in

at
io

n
Re

le
va

nt
 p

er
io

do
nt

al
 

da
ta

 N
O

T 
co

lle
ct

ed
O

th
er

 d
at

a 
co

lle
ct

ed
Co

nc
lu

si
on

 o
n 

th
e 

eff
ec

t 
of

 b
ar

ia
tr

ic
 s

ur
ge

ry
 o

n 
pe

ri
od

on
ta

l h
ea

lt
h

B
ef

or
e 

B
S

6 
m

on
th

 a
ft

er
 B

S
12

 m
on

th
 a

ft
er

 B
S

de
 C

ar
va

lh
o 

Sa
le

s-
Pe

re
s

et
 a

l. 
20

17
 

[1
8]

N
oP

 1
10

B
O

P*
 2

4.
6 

(2
3.

4)
PP

D
 1

.7
7 

(0
.5

)
C

A
L 

1.
86

 (
0.

6)
B

M
I 4

9.
8 

(8
.4

)

N
oP

 9
0

B
O

P*
 3

2 
(2

3.
4)

PP
D

 1
.7

4 
(0

.5
)

C
A

L 
1.

89
 (

0.
6)

B
M

I 3
5.

8 
(6

.2
)

N
oP

 1
10

B
O

P*
 3

0.
8 

(2
5)

PP
D

 1
.7

0 
(0

.5
)

C
A

L 
1.

88
 (

0.
6)

B
M

I 3
2 

(6
)

Fu
ll 

m
ou

th
, a

t 
6 

pl
ac

es
 

ar
ou

nd
 e

ve
ry

 t
oo

th
Pl

aq
ue

 p
re

se
nc

e,
 t

oo
th

 
lo

ss
, p

re
va

le
nc

e 
of

 
pe

ri
od

on
ti

ti
s 

or
 g

in
gi

vi
ti

s,
 

de
nt

al
 r

ad
io

gr
ap

hy
 

an
al

ys
is

, i
nf

or
m

at
io

n 
on

 
pe

ri
od

on
ta

l t
he

ra
py

 d
ur

in
g 

ob
se

rv
at

io
na

l p
er

io
d

D
ia

be
te

s 
m

el
lit

us
 

pr
es

en
t,

 s
m

ok
in

g 
ha

bi
ts

B
S 

ha
d 

a 
ne

ga
ti

ve
 e

ff
ec

t 
on

 p
er

io
do

nt
al

 h
ea

lt
h 

 
6 

 a
nd

 1
2 

m
on

th
s 

po
st

-
op

.

de
 C

ar
va

lh
o 

Sa
le

s-
Pe

re
s

et
 a

l. 
20

15
 

[1
0]

N
oP

 5
0

N
um

be
r 

of
 t

ee
th

 2
5.

6 
(6

.1
)

PP
D

* 
1.

84
 (

0.
5)

C
A

L*
 1

.9
6 

(0
.6

)
G

I 2
4.

7 
(1

7.
5)

PP
D

 4
–5

 m
m

: 3
.3

 (
4)

C
al

cu
lu

s:
 2

5.
7 

(6
.1

)
B

M
I 4

9.
7 

(9
)

FG
L 

10
3.

5 
(3

6.
4)

N
oP

 5
0 

N
um

be
r 

of
 t

ee
th

 2
5.

4 
(6

.5
)

PP
D

* 
2.

14
 (

0.
4)

C
A

L*
 2

.2
4 

(0
.6

)
G

I 2
6.

6 
(1

9.
4)

PP
D

 4
–5

 m
m

: 5
.1

 (
8)

C
al

cu
lu

s:
 2

5.
5 

(6
.5

)
B

M
I 3

6 
(5

)
FG

L 
81

.9
 (

14
.8

)

N
oP

 5
0

N
um

be
r 

of
 t

ee
th

 2
5.

4 
(6

.4
)

PP
D

* 
2.

07
 (

0.
4)

C
A

L*
 2

.1
5 

(0
.5

)
G

I 2
2.

25
 (

18
)

PP
D

 4
–5

 m
m

: 4
.6

 (
9)

C
al

cu
lu

s:
  2

5.
5 

(6
.4

)
B

M
I 3

2.
2(

5.
8)

FG
L 

83
.3

(1
5)

Fu
ll 

m
ou

th
, a

t 
6 

pl
ac

es
 

ar
ou

nd
 e

ve
ry

 t
oo

th
Pl

aq
ue

 p
re

se
nc

e,
 

pr
ev

al
en

ce
 o

f 
pe

ri
od

on
ti

ti
s 

or
 g

in
gi

vi
ti

s,
 

de
nt

al
 r

ad
io

gr
ap

hy
 

an
al

ys
is

, i
nf

or
m

at
io

n 
on

 p
er

io
do

nt
al

 t
he

ra
py

 
du

ri
ng

 o
bs

er
va

ti
on

al
 

pe
ri

od

C
RP

, g
lu

co
se

 le
ve

ls
, 

di
ab

et
es

 m
el

lit
us

 
pr

es
en

t 
Sm

ok
er

s 
w

er
e 

ex
cl

ud
ed

 f
ro

m
 t

he
 

st
ud

y.

B
S 

ha
d 

a 
ne

ga
ti

ve
 e

ff
ec

t 
on

 p
er

io
do

nt
al

 s
ta

tu
s 

m
ea

su
re

d 
6 

an
d 

12
 

m
on

th
s 

po
st

-o
p.

de
 M

ou
ra

-
G

re
c 

et
 a

l. 
20

14
 [1

7]

N
oP

 5
9

N
um

be
r 

of
 t

ee
th

 2
6.

9
PP

D
* 

1.
8 

(0
.4

)
C

A
L*

 1
.9

6 
(0

.6
)

B
O

P 
22

 (
17

.2
)

PP
D

 4
–5

 m
m

* 
3 

(3
.8

) 
PP

D
 >

 6
 m

m
 0

.6
 (

2)
C

al
cu

lu
s 

21
.9

 (
20

.2
)

45
%

 o
f 

pa
ti

en
ts

 h
ad

 
pe

ri
od

on
ti

ti
s 

10
%

 
w

er
e 

he
al

th
y 

B
M

I 4
9.

3 
(8

.8
)

FG
L 

10
8 

(3
8.

6)

N
oP

 5
9

N
um

be
r 

of
 t

ee
th

 2
5.

9
PP

D
* 

2.
11

 (
0.

4)
C

A
L*

 2
.2

 (
0.

5)
B

O
P 

24
.9

 (
19

)
PP

D
 4

–5
 m

m
* 

4.
6 

(7
.4

)
PP

D
 >

 6
 m

m
 0

.7
9 

(2
)

C
al

cu
lu

s 
18

.5
 (

17
.6

)
B

M
I 3

5.
5 

(8
.1

)
FG

L 
83

.8
 (

14
.7

)

N
o 

da
ta

Fu
ll 

m
ou

th
, a

t 
6 

pl
ac

es
 

ar
ou

nd
 e

ve
ry

 t
oo

th
Pl

aq
ue

 p
re

se
nc

e,
 

pr
ev

al
en

ce
 o

f 
gi

ng
iv

it
is

 
be

fo
re

 B
S,

 p
re

va
le

nc
e 

of
 p

er
io

do
nt

it
is

 a
nd

 
gi

ng
iv

it
is

 a
t 

fo
llo

w
-u

p,
 

de
nt

al
 r

ad
io

gr
ap

hy
 

an
al

ys
is

, i
nf

or
m

at
io

n 
on

 p
er

io
do

nt
al

 t
he

ra
py

 
du

ri
ng

 o
bs

er
va

ti
on

al
 

pe
ri

od

C
RP

, g
lu

co
se

 le
ve

ls
, 

di
ab

et
es

 m
el

lit
us

 
pr

es
en

t

B
S 

ha
d 

a 
ne

ga
ti

ve
 e

ff
ec

t 
on

 p
er

io
do

nt
al

 s
ta

tu
s 

 
6 

m
on

th
s 

po
st

-o
p.

W
ei

nb
er

g 
et

 a
l. 

20
18

 
[2

4]

N
oP

 5
0

N
um

be
r 

of
 t

ee
th

 2
5.

7*
PI

 1
.5

6
PP

D
 2

.4
 (

0.
7)

B
O

P 
61

 (
37

.6
)

C
al

cu
lu

s 
38

 (
34

.2
)

B
M

I 4
2.

7 
(5

.4
)

FG
L 

11
4 

(4
7.

6)

N
o 

da
ta

N
oP

 5
0

N
um

be
r 

of
 t

ee
th

 2
5.

4*
PI

 1
.5

4
PP

D
 2

.3
 (

0.
8)

B
O

P 
68

 (
33

.7
)

C
al

cu
lu

s 
35

.9
 (

29
.3

)
B

M
I 2

8.
7 

(5
)

FG
L 

90
 (

15
)

O
n 

6 
Ra

m
fj

or
d 

in
de

x 
te

et
h 

(1
6,

 2
1,

 2
4,

 4
4,

 4
1,

 
46

) 
at

 6
 p

la
ce

s 
ar

ou
nd

 
to

ot
h

C
A

L,
 f

ul
l m

ou
th

 
ex

am
in

at
io

n,
 p

re
va

le
nc

e 
of

 
pe

ri
od

on
ti

ti
s 

or
 g

in
gi

vi
ti

s,
 

de
nt

al
 r

ad
io

gr
ap

hy
 

an
al

ys
is

, i
nf

or
m

at
io

n 
on

 
pe

ri
od

on
ta

l t
he

ra
py

 d
ur

in
g 

ob
se

rv
at

io
na

l p
er

io
d

G
lu

co
se

 le
ve

ls
, d

ia
be

te
s 

m
el

lit
us

 p
re

se
nt

B
S 

ha
d 

no
 e

ff
ec

t 
on

 
pe

ri
od

on
ta

l s
ta

tu
s 

 
12

 m
on

th
s 

po
st

-o
p.

A
ll 

va
lu

es
 a

re
 p

re
se

nt
ed

 a
s 

m
ea

n 
va

lu
e 

(s
ta

nd
ar

d 
de

vi
at

io
n)

. N
oP

 –
 n

u
m

be
r 

of
 p

at
ie

nt
s,

 B
M

I –
 b

od
y 

m
as

s 
in

de
x,

 k
g/

m
2 ,

 F
G

L 
– 

fa
st

in
g 

gl
u

co
se

 le
ve

l, 
m

g/
dl

, P
PD

 –
 p

er
io

do
nt

al
 p

oc
ke

t 
de

pt
h

, m
m

, P
PD

 4
–5

 m
m

 –
 p

er
io

do
nt

al
 p

oc
ke

t 
de

pt
h

 b
et

w
ee

n 
4 

an
d 

5 
m

m
, p

er
ce

nt
ag

e 
of

 t
oo

th
 s

it
es

, P
PD

 >
 6

 m
m

 –
 p

er
io

do
nt

al
 p

oc
ke

t 
de

pt
h

 d
ee

pe
r 

th
an

 6
 m

m
, p

er
ce

nt
ag

e 
of

 t
oo

th
 s

it
es

, C
A

L 
– 

cl
in

ic
al

 a
tt

ac
h

m
en

t 
lo

ss
, m

m
, B

O
P 

– 
bl

ee
di

ng
 o

n 
pr

ob
in

g,
 p

er
ce

nt
ag

e 
of

 t
oo

th
-

si
te

s,
 C

I –
 c

al
cu

lu
s 

in
de

x,
 p

er
ce

nt
ag

e 
of

 t
ee

th
, G

I –
 g

in
gi

va
l i

nd
ex

, p
er

ce
nt

ag
e 

of
 t

oo
th

 s
it

es
, P

I –
 p

la
qu

e 
in

de
x,

 B
S 

– 
ba

ri
at

ri
c 

su
rg

er
y,

 *
p 

< 
0.

05
 in

 t
h

e 
in

di
vi

du
al

 s
tu

di
es

. 



Dejana Čolak, Rok Gašperšič, Alja Cmok Kučič, Tadeja Pintar, Boris Gašpirc

1122 Arch Med Sci 4, June / 2021

St
ud

y 
 

 
BO

P 
6 

m
on

th
s 

af
te

r 
BS

 
 

 
BO

P 
be

fo
re

 B
S 

 
W

ei
gh

t 
(%

) 
M

ea
n 

di
ff

er
en

ce
 IV

, 
M

ea
n 

di
ff

er
en

ce
 IV

,
or

 s
ub

gr
ou

p 
M

ea
n 

(%
) 

SD
 (

%
) 

To
ta

l  
M

ea
n 

(%
) 

SD
 (

%
) 

To
ta

l  
 

fi
xe

d,
 9

5%
 C

I (
%

) 
fi

xe
d,

 9
5%

 C
I (

%
)

de
 M

au
ra

-G
re

c 
et

 a
l. 

20
14

  
24

.9
9 

 
19

.0
4 

 
59

  
22

.0
9 

 
17

.1
9 

 
59

 
35

.4
  

2.
90

 [-
3.

65
, 9

.4
5]

  
Sa

le
s-

Pe
re

s 
et

 a
l. 

20
15

  
26

.5
6 

 
19

.4
1 

 
50

  
24

.6
7 

 
17

.4
9 

 
50

  
28

.9
  

1.
89

 [-
5.

35
, 9

.1
3]

  
Sa

le
s-

Pe
re

s 
et

 a
l. 

20
17

  
32

  
23

.4
  

90
  

24
.6

  
23

.4
  

11
0 

 
35

.7
  

7.
40

 [0
.8

8,
 1

3.
92

]  

To
ta

l (
95

%
 C

I)
  

 
 

19
9 

 
 

 
21

9 
 

10
0.

0 
 

4.
21

 [0
.3

2,
 8

.1
1]

  
H

et
er

og
en

ei
ty

: c
2  

=
 1

.4
7,

 d
f =

 2
 (p

 =
 0

.4
8)

; I
2  

=
 0

%

Te
st

 fo
r 

ov
er

al
l e

ff
ec

t:
 Z

 =
 2

.1
2 

(p
 =

 0
.0

3)

Fi
gu

re
 2

. M
et

a-
an

al
ys

is
 6

 m
on

th
s 

af
te

r 
ba

ri
at

ri
c 

su
rg

er
y

B
M

I 
– 

bo
dy

 m
as

s 
in

de
x,

 k
g/

m
2 ,

 g
lu

co
se

 –
 f

as
ti

ng
 g

lu
co

se
 l

ev
el

, m
g/

dl
, P

PD
 –

 p
er

io
do

nt
al

 p
oc

ke
t 

de
pt

h
, m

m
, P

PD
 4

–5
 m

m
 –

 p
er

io
do

nt
al

 p
oc

ke
t 

de
pt

h
 b

et
w

ee
n 

4 
an

d 
5 

m
m

, p
er

ce
nt

ag
e 

of
 t

oo
th

 s
it

es
, C

A
L 

– 
cl

in
ic

al
 

at
ta

ch
m

en
t 

lo
ss

, m
m

, B
O

P 
– 

bl
ee

di
ng

 o
n 

pr
ob

in
g,

 p
er

ce
nt

ag
e 

of
 t

oo
th

 s
it

es
, B

S 
– 

ba
ri

at
ri

c 
su

rg
er

y,
 S

D
 –

 s
ta

nd
ar

d 
de

vi
at

io
n,

 C
I –

 9
5%

 c
on

fi
de

nc
e 

in
te

rv
al

.

St
ud

y 
 

 
PP

D
 6

 m
on

th
s 

af
te

r 
BS

 
 

 
PP

D
 b

ef
or

e 
BS

 
 

W
ei

gh
t 

(%
) 

M
ea

n 
di

ff
er

en
ce

 IV
, 

M
ea

n 
di

ff
er

en
ce

 IV
,

or
 s

ub
gr

ou
p 

M
ea

n 
[m

m
] 

SD
 [m

m
] 

To
ta

l  
M

ea
n 

[m
m

] 
SD

 [m
m

] 
To

ta
l  

 
fi

xe
d,

 9
5%

 C
I [

m
m

] 
fi

xe
d,

 9
5%

 C
I [

m
m

]
de

 M
au

ra
-G

re
c 

et
 a

l. 
20

14
  

2.
11

  
0.

38
  

59
  

1.
86

  
0.

44
  

59
  

32
.9

  
0.

25
 [0

.1
0,

 0
.4

0]
  

Sa
le

s-
Pe

re
s 

et
 a

l. 
20

15
  

2.
14

  
0.

4 
 

50
  

1.
84

  
0.

47
  

50
  

24
.8

  
0.

30
 [0

.1
3,

 0
.4

7]
  

Sa
le

s-
Pe

re
s 

et
 a

l. 
20

17
  

1.
74

  
0.

47
  

90
  

1.
77

  
0.

47
  

11
0 

 
42

.3
  

-0
.0

3 
[-

0.
16

, 0
.1

0]
  

To
ta

l (
95

%
 C

I)
  

 
 

19
9 

 
 

 
21

9 
 

10
0.

0 
 

0.
14

 [0
.0

6,
 0

23
]  

H
et

er
og

en
ei

ty
: c

2  
=

 1
1.

94
, d

f =
 2

 (p
 =

 0
.0

03
); 

I2  
=

 8
3%

 

Te
st

 fo
r 

ov
er

al
l e

ff
ec

t:
 Z

 =
 3

.3
1 

(p
 =

 0
.0

00
9)

St
ud

y 
 

 
CA

L 
6 

m
on

th
s 

af
te

r 
BS

 
 

 
CA

L 
be

fo
re

 B
S 

 
W

ei
gh

t 
(%

) 
M

ea
n 

di
ff

er
en

ce
 IV

, 
M

ea
n 

di
ff

er
en

ce
 IV

,
or

 s
ub

gr
ou

p 
M

ea
n 

[m
m

] 
SD

 [m
m

] 
To

ta
l  

M
ea

n 
[m

m
] 

SD
 [m

m
] 

To
ta

l  
 

fi
xe

d,
 9

5%
 C

I [
m

m
] 

fi
xe

d,
 9

5%
 C

I [
m

m
]

de
 M

au
ra

-G
re

c 
et

 a
l. 

20
14

  
2.

2 
 

0.
49

  
59

  
1.

96
  

0.
57

  
59

  
33

.4
  

0.
24

 [0
.0

5,
 0

.4
3]

  
Sa

le
s-

Pe
re

s 
et

 a
l. 

20
15

  
2.

24
  

0.
58

  
50

  
1.

96
  

0.
61

  
50

  
22

.6
  

0.
28

 [0
.0

5,
 0

.5
1]

  
Sa

le
s-

Pe
re

s 
et

 a
l. 

20
17

  
1.

89
  

0.
6 

 
90

  
1.

86
  

0.
6 

 
11

0 
 

44
.0

  
0.

03
 [-

0.
14

, 0
.2

0]
  

To
ta

l (
95

%
 C

I)
  

 
 

19
9 

 
 

 
21

9 
 

10
0.

0 
 

0.
16

 [0
.0

5,
 0

.2
7]

  
H

et
er

og
en

ei
ty

: c
2  

=
 4

.0
0,

 d
f =

 2
 (p

 =
 0

.1
4)

; I
2  

=
 5

0%
 

Te
st

 fo
r 

ov
er

al
l e

ff
ec

t:
 Z

 =
 2

.7
7 

(p
 =

 0
.0

06
) 

St
ud

y 
 

 %
PP

D
 4

–5
 m

m
 6

 m
on

th
s 

af
te

r 
BS

 
 

%
PP

D
 4

–5
 m

m
 b

ef
or

e 
BS

  
W

ei
gh

t 
(%

) 
M

ea
n 

di
ff

er
en

ce
 IV

, 
M

ea
n 

di
ff

er
en

ce
 IV

,
or

 s
ub

gr
ou

p 
M

ea
n 

(%
) 

SD
 (

%
) 

To
ta

l  
M

ea
n 

(%
) 

SD
 (

%
) 

To
ta

l  
 

ra
nd

om
, 9

5%
 C

I (
%

) 
ra

nd
om

, 9
5%

 C
I (

%
)

de
 M

au
ra

-G
re

c 
et

 a
l. 

20
14

  
4.

65
  

7.
41

  
59

  
3.

03
  

3.
8 

 
59

  
57

.7
  

1.
62

 [-
0.

50
, 3

.7
4]

  
Sa

le
s-

Pe
re

s 
et

 a
l. 

20
15

  
5.

18
  

7.
97

  
50

  
3.

32
  

4.
07

  
50

  
42

.3
  

1.
86

 [-
0.

62
, 4

.3
4]

  

To
ta

l (
95

%
 C

I)
  

 
 

10
9 

 
 

 
10

9 
 

10
0.

0 
 

1.
72

 [0
.1

1,
 3

.3
4]

  
H

et
er

og
en

ei
ty

: t
2  

=
 0

.0
0;

 c
2  

=
 0

.0
2,

 d
f =

 1
 (p

 =
 0

.8
9)

; I
2  

=
 0

%
 

Te
st

 fo
r 

ov
er

al
l e

ff
ec

t:
 Z

 =
 2

.0
9 

(p
 =

 0
.0

4)
 

 
–1

0 
–5

 
0 

5 
10

 
D

ec
re

as
e 

af
te

r 
BS

 
In

cr
ea

se
 a

ft
er

 B
S

 
–0

.5
 

–0
.2

5 
0 

0.
25

 
0.

5

 
 

D
ec

re
as

e 
In

cr
ea

se
 

 
–0

.5
 

–0
.2

5 
0 

0.
25

 
0.

5

 
 D

ec
re

as
es

 a
ft

er
 B

S 
In

cr
ea

se
s 

af
te

r 
BS

 

 
–1

0 
–5

 
0 

5 
10

 
 

D
ec

re
as

e 
In

cr
ea

se
 



The effect of bariatric surgery on periodontal health: systematic review and meta-analyses

Arch Med Sci 4, June / 2021 1123

St
ud

y 
 

 
Ca

lc
ul

us
 %

 b
ef

or
e 

BS
 

    
   

   
   

   
   

   
   

 C
al

cu
lu

s 
%

 6
 m

on
th

s 
af

te
r 

BS
  

W
ei

gh
t 

(%
) 

M
ea

n 
di

ff
er

en
ce

 IV
, 

M
ea

n 
di

ff
er

en
ce

 IV
,

or
 s

ub
gr

ou
p 

M
ea

n 
(%

te
et

h)
 S

D
 (

%
te

et
h)

 
To

ta
l  

M
ea

n 
(%

te
et

h)
 S

D
 (

%
te

et
h)

  
To

ta
l  

 
fi

xe
d,

 9
5%

 C
I (

%
te

et
h)

 
fi

xe
d,

 9
5%

 C
I (

%
te

et
h)

de
 M

au
ra

-G
re

c 
et

 a
l. 

20
14

  
21

.9
3 

 
20

.1
8 

 
59

  
18

.5
6 

 
17

.6
4 

 
59

  
11

.7
  

3.
37

 [-
3.

47
, 1

0.
21

] 
Sa

le
s-

Pe
re

s 
et

 a
l. 

20
15

  
25

.6
7 

 
6.

14
  

50
  

25
.4

7 
 

6.
55

  
50

  
88

.3
  

0.
20

 [-
2.

29
, 2

.6
9]

 

To
ta

l (
95

%
 C

I)
  

 
 

10
9 

 
 

 
10

9 
 

10
0.

0 
 

0.
57

 [-
1.

77
, 2

.9
1]

 
H

et
er

og
en

ei
ty

: c
2  

=
 0

.7
3,

 d
f =

 1
 (p

 =
 0

.3
9)

; I
2  

=
 0

%
 

Te
st

 fo
r 

ov
er

al
l e

ff
ec

t:
 Z

 =
 0

.4
8 

(p
 =

 0
.6

3)

St
ud

y 
 

 
BM

I b
ef

or
e 

BS
 

 
  

BM
I 6

 m
on

th
s 

af
te

r 
BS

 
 

W
ei

gh
t 

(%
) 

M
ea

n 
di

ff
er

en
ce

 IV
, 

M
ea

n 
di

ff
er

en
ce

 IV
,

or
 s

ub
gr

ou
p 

M
ea

n 
(k

g/
m

2 )
 

SD
 (

kg
/m

2 )
 

To
ta

l  
M

ea
n 

(k
g/

m
2 )

 
SD

 (
kg

/m
2 )

 
To

ta
l  

 
fi

xe
d,

 9
5%

 C
I (

kg
/m

2 )
 

fi
xe

d,
 9

5%
 C

I (
kg

/m
2 )

de
 M

au
ra

-G
re

c 
et

 a
l. 

20
14

  
49

.3
  

8.
8 

 
59

  
35

.5
  

8.
12

  
59

  
22

.6
  

13
.8

0 
[1

0.
74

, 1
6.

86
] 

Sa
le

s-
Pe

re
s 

et
 a

l. 
20

15
  

49
.7

  
9 

 
50

  
36

.1
  

5 
 

50
  

25
.9

  
13

.6
0 

[1
0.

75
, 1

6.
45

] 
Sa

le
s-

Pe
re

s 
et

 a
l. 

20
17

  
49

.7
8 

 
8.

4 
 

11
0 

 
35

.8
  

6.
2 

 
90

  
51

.4
  

13
.9

8 
[1

1.
95

, 1
6.

01
] 

To
ta

l (
95

%
 C

I)
  

 
 

21
9 

 
 

 
19

9 
 

10
0.

0 
 

13
.8

4 
[1

2.
39

, 1
5.

29
] 

H
et

er
og

en
ei

ty
: c

2  
=

 0
.0

5,
 d

f =
 2

 (p
 =

 0
.9

8)
; I

2  
=

 0
%

 

Te
st

 fo
r 

ov
er

al
l e

ff
ec

t:
 Z

 =
 1

8.
67

 (p
 <

 0
.0

00
01

) 

St
ud

y 
 

 
G

lu
co

se
 b

ef
or

e 
BS

 
 

  G
lu

co
se

 6
 m

on
th

s 
af

te
r 

BS
  

W
ei

gh
t 

(%
) 

M
ea

n 
di

ff
er

en
ce

 IV
, 

M
ea

n 
di

ff
er

en
ce

 IV
,

or
 s

ub
gr

ou
p 

M
ea

n 
(m

g/
dl

) 
 S

D
 (

m
g/

dl
) 

 
To

ta
l  

M
ea

n 
(m

g/
dl

) 
 S

D
 (

m
g/

dl
) 

 
To

ta
l  

 
fi

xe
d,

 9
5%

 C
I (

m
g/

dl
) 

fi
xe

d,
 9

5%
 C

I (
m

g/
dl

)
de

 M
au

ra
-G

re
c 

et
 a

l. 
20

14
  

10
8 

 
38

.6
  

59
  

83
.8

  
14

.7
  

59
  

51
.7

  
24

.2
0 

[1
3.

66
, 3

4.
74

] 
Sa

le
s-

Pe
re

s 
et

 a
l. 

20
15

  
10

3.
5 

 
36

.4
9 

 
50

  
81

.8
6 

 
14

.7
7 

 
50

  
48

.3
  

21
.6

4 
[1

0.
73

, 3
2.

55
] 

To
ta

l (
95

%
 C

I)
  

 
 

10
9 

 
 

 
10

9 
 

10
0.

0 
 

22
.9

6 
[1

5.
38

, 3
0.

55
] 

H
et

er
og

en
ei

ty
: c

2  
=

 0
.1

1,
 d

f =
 1

 (p
 =

 0
.7

4)
; I

2  
=

 0
%

 

Te
st

 fo
r 

ov
er

al
l e

ff
ec

t:
 Z

 =
 5

.9
4 

(p
 <

 0
.0

00
01

) 

 
–1

0 
–5

 
0 

5 
10

 
 

In
cr

ea
se

  
 

D
ec

re
as

e

 
–2

0 
–1

0 
0 

10
 

20

 
 

In
cr

ea
se

  
 

D
ec

re
as

e

 
–1

00
 

–5
0 

0 
50

 
10

0

 
 

In
cr

ea
se

  
 

D
ec

re
as

e

Fi
gu

re
 2

. C
on

t.

B
M

I 
– 

bo
dy

 m
as

s 
in

de
x,

 k
g/

m
2 ,

 g
lu

co
se

 –
 f

as
ti

ng
 g

lu
co

se
 l

ev
el

, m
g/

dl
, P

PD
 –

 p
er

io
do

nt
al

 p
oc

ke
t 

de
pt

h
, m

m
, P

PD
 4

–5
 m

m
 –

 p
er

io
do

nt
al

 p
oc

ke
t 

de
pt

h
 b

et
w

ee
n 

4 
an

d 
5 

m
m

, p
er

ce
nt

ag
e 

of
 t

oo
th

 s
it

es
, C

A
L 

– 
cl

in
ic

al
 

at
ta

ch
m

en
t 

lo
ss

, m
m

, B
O

P 
– 

bl
ee

di
ng

 o
n 

pr
ob

in
g,

 p
er

ce
nt

ag
e 

of
 t

oo
th

 s
it

es
, B

S 
– 

ba
ri

at
ri

c 
su

rg
er

y,
 S

D
 –

 s
ta

nd
ar

d 
de

vi
at

io
n,

 C
I –

 9
5%

 c
on

fi
de

nc
e 

in
te

rv
al

.



Dejana Čolak, Rok Gašperšič, Alja Cmok Kučič, Tadeja Pintar, Boris Gašpirc

1124 Arch Med Sci 4, June / 2021

Fi
gu

re
 3

. M
et

a-
an

al
ys

is
 1

2 
m

on
th

s 
af

te
r 

ba
ri

at
ri

c 
su

rg
er

y

B
M

I 
– 

bo
dy

 m
as

s 
in

de
x,

 k
g/

m
2 ,

 g
lu

co
se

 –
 f

as
ti

ng
 g

lu
co

se
 l

ev
el

, m
g/

dl
, P

PD
 –

 p
er

io
do

nt
al

 p
oc

ke
t 

de
pt

h
, m

m
, C

A
L 

– 
cl

in
ic

al
 a

tt
ac

h
m

en
t 

lo
ss

, m
m

, B
O

P 
– 

bl
ee

di
ng

 o
n 

pr
ob

in
g,

 p
er

ce
nt

ag
e 

of
 t

oo
th

 s
it

es
, B

S 
– 

ba
ri

at
ri

c 
su

rg
er

y,
 S

D
 –

 s
ta

nd
ar

d 
de

vi
at

io
n,

 C
I –

 9
5%

 c
on

fi
de

nc
e 

in
te

rv
al

.

St
ud

y 
 

 
BO

P 
12

 m
on

th
s 

af
te

r 
BS

 
 

 
BO

P 
be

fo
re

 B
S 

 
W

ei
gh

t 
(%

) 
M

ea
n 

di
ff

er
en

ce
 IV

, 
M

ea
n 

di
ff

er
en

ce
 IV

,
or

 s
ub

gr
ou

p 
M

ea
n 

(%
 o

f 
si

te
s)

  S
D

 (
%

 o
f 

si
te

s)
  

To
ta

l  
M

ea
n 

(%
 o

f 
si

te
s)

  S
D

 (
%

 o
f 

si
te

s)
  

To
ta

l  
 

fi
xe

d,
 9

5%
 C

I (
%

 o
f 

si
te

s)
 

fi
xe

d,
 9

5%
 C

I (
%

of
 s

it
es

)
Sa

le
s-

Pe
re

s 
et

 a
l. 

20
15

  
22

.2
5 

 
18

  
50

  
24

.6
  

17
.4

  
50

  
41

.3
  

-2
.3

5 
[-

9.
29

, 4
.5

9]
 

Sa
le

s-
Pe

re
s 

et
 a

l. 
20

17
  

30
.8

  
25

  
11

0 
 

24
.6

  
23

.4
  

11
0 

 
48

.6
  

6.
20

 [-
0.

20
,1

2.
60

] 
W

ei
nb

er
g 

et
 a

l. 
20

18
  

68
.3

  
33

.7
  

50
  

61
  

37
.6

  
50

  
10

.2
  

7.
30

 [-
6.

70
, 2

1.
30

] 

To
ta

l (
95

%
 C

I)
  

 
 

21
0 

 
 

 
21

0 
 

10
0.

0 
 

2.
78

 [-
1.

68
, 7

.2
4]

 
H

et
er

og
en

ei
ty

: c
2  

=
 3

.6
0,

 d
f =

 2
 (p

 =
 0

.1
7)

; I
2  

=
 4

4%
 

Te
st

 fo
r 

ov
er

al
l e

ff
ec

t:
 Z

 =
 1

.2
2 

(p
 =

 0
.2

2)

St
ud

y 
 

 
PP

D
 1

2 
m

on
th

s 
af

te
r 

BS
 

 
 

PP
D

 b
ef

or
e 

BS
 

 
W

ei
gh

t 
(%

) 
M

ea
n 

di
ff

er
en

ce
 IV

, 
M

ea
n 

di
ff

er
en

ce
 IV

,
or

 s
ub

gr
ou

p 
M

ea
n 

[m
m

] 
SD

 [m
m

] 
To

ta
l  

M
ea

n 
[m

m
] 

SD
 [m

m
] 

To
ta

l  
 

fi
xe

d,
 9

5%
 C

I [
m

m
] 

fi
xe

d,
 9

5%
 C

I [
m

m
]

Sa
le

s-
Pe

re
s 

et
 a

l. 
20

15
  

2.
07

  
0.

43
  

50
  

1.
84

  
0.

47
  

50
  

30
.7

  
0.

23
 [0

.0
5,

 0
.4

1]
 

Sa
le

s-
Pe

re
s 

et
 a

l. 
20

17
  

1.
7 

 
0.

5 
 

11
0 

 
1.

77
  

0.
47

  
11

0 
 

58
.2

  
-0

.0
7 

[-
0.

20
, 0

.0
6]

 
W

ei
nb

er
g 

et
 a

l. 
20

18
  

2.
37

  
0.

8 
 

50
  

2.
46

  
0.

7 
 

50
  

11
.0

  
-0

.0
9 

[-
0.

38
, 0

.2
0]

 

To
ta

l (
95

%
 C

I)
  

 
 

21
0 

 
 

 
21

0 
 

10
0.

0 
 

0.
02

 [-
0.

08
, 0

.1
2]

 
H

et
er

og
en

ei
ty

: c
2  

=
 7

.8
6,

 d
f =

 2
 (p

 =
 0

.0
2)

; I
2  

=
 7

5%
 

Te
st

 fo
r 

ov
er

al
l e

ff
ec

t:
 Z

 =
 0

.4
0 

(p
 =

 0
.6

9)

St
ud

y 
 

 
CA

L 
12

 m
on

th
s 

af
te

r 
BS

 
 

 
CA

L 
be

fo
re

 B
S 

 
W

ei
gh

t 
(%

) 
M

ea
n 

di
ff

er
en

ce
 IV

, 
M

ea
n 

di
ff

er
en

ce
 IV

,
or

 s
ub

gr
ou

p 
M

ea
n 

[m
m

] 
SD

 [m
m

] 
To

ta
l  

M
ea

n 
[m

m
] 

SD
 [m

m
] 

To
ta

l  
 

fi
xe

d,
 9

5%
 C

I [
m

m
] 

fi
xe

d,
 9

5%
 C

I [
m

m
]

Sa
le

s-
Pe

re
s 

et
 a

l. 
20

15
  

2.
15

  
0.

52
  

50
  

1.
96

  
0.

61
  

50
  

33
.7

  
0.

19
 [-

0.
03

, 0
.4

1]
 

Sa
le

s-
Pe

re
s 

et
 a

l. 
20

17
  

1.
88

  
0.

6 
 

11
0 

 
1.

86
  

0.
6 

 
11

0 
 

66
.3

  
0.

02
 [-

0.
14

, 0
.1

8]
 

To
ta

l (
95

%
 C

I)
  

 
 

16
0 

 
 

 
16

0 
 

10
0.

0 
 

0.
08

 [-
0.

05
, 0

.2
1]

 
H

et
er

og
en

ei
ty

: c
2  

=
 1

.4
9,

 d
f =

 1
 (p

 =
 0

.2
2)

; I
2  

=
 3

3%
 

Te
st

 fo
r 

ov
er

al
l e

ff
ec

t:
 Z

 =
 1

.1
7 

(p
 =

 0
.2

4)

St
ud

y 
 

 
Ca

lc
ul

us
 1

2 
m

on
th

s 
BS

 
 

 
Ca

lc
ul

us
 b

ef
or

e 
BS

 
 

W
ei

gh
t 

(%
) 

M
ea

n 
di

ff
er

en
ce

 IV
, 

M
ea

n 
di

ff
er

en
ce

 IV
,

or
 s

ub
gr

ou
p 

M
ea

n 
(%

te
et

h)
  S

D
 (

%
te

et
h)

  
To

ta
l  

M
ea

n 
(%

te
et

h)
  S

D
 (

%
te

et
h)

  
To

ta
l  

 
fi

xe
d,

 9
5%

 C
I (

%
te

et
h)

 
fi

xe
d,

 9
5%

 C
I (

%
te

et
h)

Sa
le

s-
Pe

re
s 

et
 a

l. 
20

15
  

25
.4

5 
 

6.
39

  
50

  
25

.6
7 

 
6.

14
  

50
  

96
.3

  
-0

.2
2 

[-
2.

68
, 2

.2
4]

 
W

ei
nb

er
g 

et
 a

l. 
20

18
  

35
.9

  
29

.3
  

50
  

38
  

34
.2

  
50

  
3.

7 
 

-2
.1

0 
[-

14
.5

8,
10

.3
8]

 

To
ta

l (
95

%
 C

I)
  

 
 

10
0 

 
 

 
10

0 
 

10
0.

0 
 

-0
.2

9 
[-

2.
70

, 2
.1

2]
 

H
et

er
og

en
ei

ty
: c

2  
=

 0
.0

8,
 d

f =
 1

 (p
 =

 0
.7

7)
; I

2  
=

 0
%

 

Te
st

 fo
r 

ov
er

al
l e

ff
ec

t:
 Z

 =
 0

.2
4 

(p
 =

 0
.8

1)
 

 
–1

0 
–5

 
0 

5 
10

 
 

D
ec

re
as

e 
 

In
cr

ea
se

 

 
–0

.5
 

–0
.2

5 
0 

0.
25

 
0.

5

 
 

D
ec

re
as

e 
In

cr
ea

se
 

 
–0

.5
 

–0
.2

5 
0 

0.
25

 
0.

5

 
 

D
ec

re
as

e 
In

cr
ea

se

 
–2

0 
–1

0 
0 

10
 

20

 
 

D
ec

re
as

e 
In

cr
ea

se
 



The effect of bariatric surgery on periodontal health: systematic review and meta-analyses

Arch Med Sci 4, June / 2021 1125

None of the included studies reported on the 
baseline prevalence of periodontitis and gingivi-
tis, or their changes during the BS recovery peri-
od. From the available data before the BS, we may 
speculate that not all included patients were per-
iodontally healthy (Table I). If patients have signs 
of periodontal disease before BS, it is unlikely 
that there will be an improvement of periodon-
tal parameters without any periodontal interven-
tion after the surgery. The presented evidence of 
periodontal disease progression after BS supports 
dental screening of all patients scheduled for bar-
iatric surgery. This is of particular importance due 
to the recognized negative effects of periodontitis 
that extend beyond the oral cavity and include ef-
fects on cardiovascular diseases, diabetes mellitus 
and liver disease [33–35]. Furthermore, periodon-
tal therapy has been shown to improve parame-
ters of systemic inflammation [36], insulin resist-
ance [37] and arterial blood pressure [38–40].

From the included studies it is not clear wheth-
er patients during the BS recovery period received 
any kind of periodontal therapy. This could be 
a confounding factor, compensating the negative 
effect of BS on the periodontium. Some kind of in-
tervention is likely, as the calculus index in two [17, 
24] studies did show a tendency to decrease after 
BS. Collecting information on periodontal proce-
dures during the BS recovery period is relevant for 
interpretation of the BS effects on the periodon-
tium. The effect of tooth extraction is the second 
confounding factor that can impact the results. 
Extracting teeth with the most severely affected 
periodontium would give a wrong impression of 
improvement of periodontal parameters after BS. 

However, all included studies reported only 
a mean value of CAL and PPD per patient. From 
the reported data we could not preclude the pos-
sibility that only a few sites per patient might be 
responsible for the majority of this shift. The high 
heterogeneity among studies further hinders in-
terpretation of the results. 

A detailed description of systemic parameters 
and obesity comorbidities, e.g., metabolic syn-
drome [41], is also missing in all included stud-
ies. This information is needed to better under-
stand the risk profile of the patient and to help 
us explain the consequences of BS for periodontal 
health. 

The main limitation of the systematic review 
is the low number of studies included in the me-
ta-analysis. The true change in periodontal status 
was probably hidden in mean values of parame-
ters presented at a group level. Missing periodon-
tal and obesity-related information should be tak-
en into consideration during the interpretation of 
the results. 

There is a need for high-quality observational 
studies with a detailed description of baseline oral St
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and obesity-related health parameters and their 
changes after BS. The evidence showing periodon-
tal disease progression after BS supports future 
interventional studies, which have so far shown 
promising results [40]. 

In conclusion, within the limits of this study, 
we can conclude that BS may lead to a  short-
term worsening of periodontal status 6 months 
after BS, which is not present 12 months after BS. 
However, future observational studies with proper 
collection of the data are needed to further ex-
plore this finding as studies so far do not present 
sufficient periodontal and systemic data. Never-
theless, the data presented in our review provides 
us with a reasonable basis to advise that a dentist 
should monitor patients before and after BS be-
cause they are at potential risk of additional peri-
odontal breakdown.
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