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Abstract
Background: Oral decay prior to a hospital medical-surgical procedure is a risk factor for the development of 
postoperative complications. However, perioperative oral practices as a protective factor have not been studied. 
This review aims to evaluate the effectiveness of perioperative oral practices in the reduction of risk of developing 
postoperative complications in in-hospital medical surgical procedures.
Material and Methods: This review and meta-analysis was conducted according to Cochrane guidelines. Medline, 
Scopus, Scielo, and Cochrane were consulted. Articles of the previous 10 years concerning adult patients under-
going perioperative oral practices prior to hospital medical-surgical procedures, were included. Data of the type 
of perioperative oral practice, type of postoperative complication and measures of effect on the development of 
complications were extracted.
Results: Of a pool of 1470 articles, 13 were included for systematic review and 10 for meta-analysis. The most 
common perioperative oral procedures were focalized approach (FA), referred to only the elimination of infec-
tious foci in the oral cavity and comprehensive approach (CA), referred to a integral approach of the patient's 
oral health, both of which were mainly performed in oncologic surgeries, both were effective in the reduction of 
postoperative complications (RR=0.48, [95% CI 0.36 - 0.63]). The most reported postoperative complication was 
postoperative pneumonia.
Conclusions: Perioperative oral management proved to be a protective factor against the development of postop-
erative complications.

Key words: General surgery, surgical oncology, perioperative care, clinical protocols, dental care, postoperative 
complications.
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Introduction
Postoperative complications are defined as deviations 
from the normal course of a surgery after the proce-
dure and contribute significantly to patient morbidity, 
considerably increasing recovery time and hospital 
costs. These complications could not only affect the 
patient immediately after surgery, but also have late 
repercussions, even death (1). These vary according 
to the type of surgery and post-operative care; how-
ever, a considerable proportion of these are related 
to infection of compromised structures before, dur-
ing and after surgery (2). Certain factors inherent to 
the critical condition of hospitalized patients must be 
considered, such as the presence of comorbidities, im-
munosuppression, the need for ventilatory support, the 
use of suction devices, feeding tubes, sedation, anal-
gesia, and loss of protective reflexes as risk factors in 
the development of post operative complications (1,2). 
Since all surgical procedures that require the use of 
general anesthesia compromise the respiratory system 
through permeabilization of the airways, it is expect-
ed that pneumonia is the most frequent postoperative 
complication (3).
Evidence shows that oral decay prior to surgery is an 
important risk factor in the development of multiple 
kinds of postoperative complications (4-5), associated 
with the fact that oral cavity presents a great variety of 
pathogenic agents, with several studies showing that 
the different oral structures are colonized by different 
types of bacterial and fungal communities. Some of 
the post operative complications described associated 
with oral cavity bacteria are postoperative pneumonia 
(PN), infectious endocarditis (IE), surgical site infec-
tion (SSI), prosthetic joint infection (PJI) (3-7).
Perioperative oral management as a strategy to reduce 
the risk of oral bacteria colonization of structures has 
not been studied in depth as a protective factor prior to 
surgery to prevent the development of complications, 
as shown for example, by the fact that none of the 
predictive systems for postoperative risk consider the 
patient's oral health as a factor (3-4). It is also worth 
mentioning that there’s is no standardization even in 
surgeries where there is a relative consensus on the 
implementation of perioperative oral management as 
oncological surgery, thoracic surgery and prosthetic 
surgery, so that the techniques used depend on each 
clinician (3-8).
Therefore, the aim of this review is to evaluate, ac-
cording to the literature, the effectiveness of perioper-
ative oral management on the risk reduction of devel-
oping postoperative complications in medical surgical 
procedures, and to compare the effectiveness of differ-
ent perioperative oral maneuvers in reducing systemic 
postoperative complications.

Material and Methods 
- Study Design
The present study is a systematic review and meta-anal-
ysis. Its structure is based on the PRISMA statement for 
Systematic Reviews and Meta-analysis and The Grad-
ing of Recommendations Assessment, Development 
and Evaluation (GRADE) approach (9-10).
- Research question
Our systematic review was conducted to answer the 
next question (designed using the PICO strategy): In pa-
tients undergoing hospital medical-surgical procedures, 
the application of preoperative oral practices reduces 
postoperative systemic complications?
Population (P): Patients undergoing hospital medical 
surgical procedures.
Intervention (I): Preoperative oral practices.
Control (C): Patients undergoing hospital medical surgical 
procedures not undergoing perioperative oral practices.
Outcome (O): Development of postoperative complica-
tions.
- Information search and strategy
To conduct this systematic review, four researchers in-
dependently used the MEDLINE, Scopus, Cochrane 
Library, and Scielo electronic databases. Articles pub-
lished between 2012 and 2022 were included. The da-
tabases were searched between October and November 
2022. MeSH (Medical Subject Headings) terms classi-
fied into patient, intervention, and outcome were used; 
in addition, the boolean operators "AND", "OR" and 
"NOT" were used (Table 1).
- Inclusion criteria
A. English, Spanish or Portuguese language.
B. Up to 10 years.
C. Randomized clinical trials, non-randomized clinical 
trials, and analytical observational studies.
D. Adults.
E. Studies using or evaluating perioperative oral pro-
cedures/maneuvers before in-hospital medical-surgical 
procedures.
- Exclusion Criteria
A. Cross-sectional and case-control studies.
B. Studies that consider the management of patients 
requiring mechanical ventilation without prior medical 
surgical procedure.
C. Studies that only include head and neck surgery.
D. Studies that only include hygiene maneuvers like 
toothbrushing and mouthwashes or non-dental profes-
sional intervention.
E. Patients receiving oral care following surgery that in-
cludes procedures in addition to routine tooth brushing.
F. Studies that do not specify which perioperative oral 
maneuvers were performed.
G. Studies in which both groups underwent the same 
perioperative oral practices.
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study design and type of variable. In this case, Relative 
Risk (RR) was used, under a 95% confidence interval 
(CI) using the random-effects model to incorporate het-
erogeneity. A p-value of <0.05 was considered statisti-
cally significant. Heterogeneity among studies was as-
sessed using the I2 statistical test and the X2 test with 
a value of <0.05. The studies and analyses were subse-
quently presented in forest plots, subdivided in type of 
perioperative oral practice. The RevMan tool (Review 
Management 5.4) was employed.

Results
- Results of the study selection process
A total of 1470 articles were identified, of which 165 du-
plicate articles were discarded, yielding a total of 1305 
studies remaining. Subsequently, the analysis of the titles 
and abstracts of the resulting studies yielded a total of 101 
articles after applying the inclusion criteria. Then, exclu-
sion criteria were applied, finally obtaining 13 articles 
included in the systematic review, and of these, 10 were 
included in the meta-analysis (Fig. 1) (11-23).
The reasons for the exclusion of articles from the sys-
tematic review were mainly divided into: 
1. Oral post-operative management was performed [3].
2. The study subjects did not undergo surgery, but only 
assisted ventilation [16].
3. The format of the perioperative oral care procedures 
is not specified [3].
4. Only surgeries involving the head and neck were con-
sidered [15].
5. The study design does not comply with what was con-
sidered for the selection of the articles [2].
6. Studies in which both groups underwent the same 
perioperative oral practices [2].
7. Studies only included hygiene maneuvers or non-den-
tal professional intervention [47].

- Study selection
The researchers individually looked for articles in the 
different electronic databases, using combinations of 
the MeSH terms. The articles encountered were tabulat-
ed using the Google Spreadsheet and managed through 
the Mendeley 2.80.1.
- Data extraction
Four reviewers independently evaluated each of the ti-
tles and abstracts of the articles found according to the 
following steps: non-relevant articles were excluded; 
then the full texts were analyzed, discarding those that 
did not meet the inclusion and exclusion criteria. Any 
discrepancies between the investigators were resolved 
through further analysis and discussion.
- Quality assessment
The studies resulting from the search were indepen-
dently reviewed, and the risk of bias in the included 
studies was assessed. Data from studies with similar 
interventions and outcomes were grouped.
For the quality assessment, which focused on detecting 
the main sources of bias, it was necessary to establish a 
standardized approach prior to the assessment. Discrep-
ancies were settled through discussion and consensus. 
For this analysis, Newcastle Ottawa scale (NCO) for 
nonrandomized studies was used.
- Outcome Measures
The following study variables were identified: 
1. Place where the study was conducted.
2. The number of selected groups and participants.
3. Perioperative oral maneuvers performed.
4. Medical-surgical procedure performed.
5. Type of postoperative complications developed.
6. Measures of effect on the development of postopera-
tive complications.
- Statistical Analysis
The measures of effects were considered according to 

  #1 #2 Filters Results

MEDLINE

(Preoperative care [MeSH Terms]) OR (Tooth-
brushing [MeSH Terms])) OR (Dental care [MeSH 

Terms]) OR (Oral Hygiene [MeSH Terms]) OR 
(Tooth Extraction [MeSH Terms]) NOT antibiotic 

prophylaxis [MeSH Terms]) 

(Postoperative complications [MeSH 
Terms])) OR (Surgical wound infec-
tion [MeSH Terms]) OR (Pneumo-

nia* [MeSH Terms]) NOT Dysphagia 
[MeSH Terms]

Humans 
Journal 

2012-2022 
Adults

334

SCOPUS

KEY (*preoperative care) OR KEY (*toothbrush-
ing) OR KEY (*dental care) OR KEY (*oral hy-

giene) OR KEY Tooth Extraction) OR KEY 
(*toothbrushing ) (Word variations have been 

searched)

KEY (*postoperative complications) 
OR KEY (*Surgical wound infection) 
OR KEY (*Pneumonia) (Word varia-

tions have been searched)

Humans 
2012-2022 

Journal 
English - Span-

ish

892

Scielo (Perioperative care) OR (Dental care) OR (Oral Hy-
giene) OR (Toothbrushing) OR (Tooth Extraction)

(Postoperative complication) OR 
“(Surgical wound infection) OR 

(Pneumonia)

2012-2022 
Health Sciences 
Research Article 

172

Cochrane 
Library

“Perioperative care” in Keyword OR “dental care” 
in Keyword OR “Oral Hygiene” in Keyword OR 
“Toothbrushing” in Keyword OR “Tooth Extrac-

tion” in Keyword

“Postoperative complication” in Key-
word OR “ Surgical wound infection 

“ OR “Pneumonia” 

Trials 
2012-2022 172

Table 1: Search strategy.
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Reasons for exclusion of articles from the meta-analysis.
1. The studies compared two protocols of perioperative 
oral practices, without a control group [3].
- Methodological Quality
The Newcastle Ottawa scale was used. Of the 13 studies 
considered, 5 had a high risk of bias (11-13,20-21) (Jia et 
al, Hasegawa et al, Sato et al, Soutome et al, Konstanty 
et al), and 8 studies low risk of bias (14-19,22-23)(No-
buhara et al, Rao et al, Yamada et al, Kurasawa et al, 
Ishikawa et al, Iwata et al, Nobuhara et al, Sonn et al) 
(Table 2).
- Perioperative dental practices
Two types of maneuvers were identified: focalized ap-
proach (FA) (11,13-19,21-23) and comprehensive ap-
proach (CA) (12,18,20), although one study performed 
incomplete CA (12).
FA could comprise just only exodontia (16,18) or more 
procedures like diagnostic examination, extraction 

of infected teeth, prophylaxis, and professional peri-
odontal treatment, in addition to self-care instructions 
(11,13-17,19,21-23). In some cases, tongue cleaning (14-
15,17,23) and prosthesis cleaning (14-23). Studies that 
applied CA protocols included: diagnostic examination, 
restoration of decayed teeth, extraction of teeth with 
poor prognosis, and complete periodontal treatment (in-
cluding root planing), and root canal treatment (12,18).
Among the perioperative oral care practices that were 
compared in the studies, 10 evaluated the effective-
ness of FA, versus no intervention (11,13-17,19,21-23), 1 
study evaluated CA versus no intervention (20), 1 study 
evaluated CA versus FA18 and 1 study evaluated CA 
versus incomplete treatment (12).
While some studies did not specify the time between 
the performance of the perioperative care and surgery 
(15,17-19), others only specified that it began during the 
hospitalization process and ended before surgery (12,13). 

Fig. 1: Record flow diagram.
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Other studies were more specific, stating concrete time 
intervals, such as Sonn et al (52 days average before 
surgery) (16), Jia et al (5 days before surgery) (20), 
Hasegawa et al (2 weeks prior) (21), and Sato et al (1 
week before surgery) (11), Ishikawa et al (1-4 days be-
fore surgery) (15), Nobuhara et al (2-10 days before sur-
gery) (23).
Post-surgery care indications included tooth brushing, 
flossing, interdental cleaning (with interdental brushes 
or water pick), and rinsing with water (13-14,17,20-23); 
some studies included cleaning of removable prosthe-
sis (14,17,21). Other studies did not specify indications 
(11,12,15-16,18-19,22). No study considered the long-
term effect of the application of hygiene control mea-
sures after surgery.
The studies that evaluated FA versus no intervention 
obtained positive results, concluding that periopera-
tive oral care such as this corresponds to an indication 
that is effective in reducing the development of post-
operative complications, which was evaluated through 
measures of association (11,13-15,17-19,21,23), except 
Sonn et al and Ishikawa et al, that didn’t find signifi-
cantly differences between FA groups versus no inter-
vention group (16,22).
In the study where CA was evaluated against no inter-
vention, it was concluded that integral treatment is an 
effective indication in reducing the incidence of postop-
erative complications (18) (Table 3).

- Comparation between FA and CA
FA and CA showed statistically significant results as 
protective factors against the development of postop-
erative complications in most studies (11-15,17-23). Re-
garding the relevant differences between both protocols, 
CA considers a greater number of procedures, as well as 
an integral approach of the oral health of patients, con-
sidering definitive restorations such as composites and 
crowns. On the other hand, FA only considers control 
of infection foci, such as extractions, periodontal treat-
ment and hygiene, procedures that also are considered 
in CA. Only Rao et al (18) compared CA and FA, and 
obtained results according to the type of postoperative 
complication: the patients of the FA group developed 
less PN (OR= 3.65; [95% CI= 1.96-6.78 ]; p<0.01), 
while the patients of the CA group developed less sepsis 
(OR=2.77; [95% CI=1.55-4.95]; p=0.006), while there 
were no statistically significant differences in the devel-
opment of IE (OR= 2.49, [95% CI= 0.70-8.86], p=0.159). 
Another study that modified two protocols corresponds 
to Kontansty et al (12), which compared CA vs. incom-
plete CA, without specifying what maneuvers were not 
completed in the procedures. Complete AC showed a 
lower risk in the development of postoperative compli-
cations compared to incomplete AC (OR= 6.1; [95% CI 
= 1.06-35.00]; p=0.042).
- Development of postoperative complications
The total sample among the 13 studies included 34.946 
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Score

Sato et al (11) 2016 « « « «« « 6

Konstanty et al (12) 2016 « «« « « 5

Soutome et al (13) 2017 « « « «« « 6

Nobuhara et al (14) 2018 « « « « «« « « 8

Iwata et al (15) 2019 « « « « «« « « 8

Sonn et al (16) 2019 « « « « «« « « « 9

Yamada et al (17) 2019 « « « «« « « « 8

Rao et al (18) 2020 « « « « «« « « 8

Kurasawa et al (19) 2020 « « « « «« « « 8

Jia et al (20) 2020 « « « « « « « 6

Hasegawa et al (21) 2020 « « « «« « 6

Ishikawa et al (22) 2020 « « « « «« « « « 9

Nobuhara et al (23) 2022 « « « «« « « « 8

Table 2: Risk of bias assessment for the non-randomized articles included in this review according to the Newcastle Ottawa scale.
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Author Year Coun-
try

Study  
design

Average age of  
participants

Clinical ma-
neuver of  

preoperative 
oral care

Surgery 
performed

Main post-
operative  
complica-

tions

Popula-
tion Measure of effect

Sato et 
al (11) 2016 Japan Cohort EG= 64.7±7.8 

CG =65.0±8.2 FA vs NI
Esophageal 
cancer sur-

gery
PN

N=529 
E=232 
C=297

HZ (NI vs CA) 2,517 
[CI 95%=1.376-4,775] 

(p=0.0025)

Kon-
stanty et 
al (12)

2016 Poland
Quasi  
experi-
mental

Total = 60.3 ± 10.1 CA vs In-
complete CA

Heart valve 
surgery SII, IE

N=240 
E=185 
C=55

OR (NI vs FA) 6,1  
[CI 95%=1,06-35] 

(p=0,045)

Soutome 
et al (13) 2017 Japan Cohort Not specified FA vs NI

Esophageal 
cancer 
surgery

PN
N=539 
E=306 
C=233

OR (FA vs NI) 0,422  
[CI 95%=0,209-0,851] 

(p=0,016)
Nobu-
hara et 
al (14)

2018 Japan Cohort EG=68.3±11.6 
CG= 69.9±11.5 FA vs NI

Colorectal 
cancer 
surgery

SII
N=675 
E=563 
C=112

OR (FA vs NI) 0,423  
[CI 95%=0,246-0,72] 

(p=0,002)

Iwata et 
al (15) 2019 Japan Cohort Total = 70 ± 5 FA vs NI Lung cancer 

surgery PN
N=721 
E=280 
C=441 

OR (NI vs FA) 2.946  
[CI 95%=1,476-5,883]

Sonn et 
al (16) 2019 USA Cohort Not specified FA vs NI Total Joint 

Arthroplasty

Peripros-
thetic  

joint infec-
tion

N=2.456 
E=223 

C=2.233

HR 1,24  
[IC 95%=0,60-2,55]

(p=0,57)

Yamada 
et al (17) 2020 Japan Cohort Not specified FA vs NI

Esophageal 
cancer 
surgery

PN N=46 Not specified

Rao et al 
(18) 2020 USA Cohort Total = 69 ± 14.5 CA vs FA Heart valve 

surgery
IE, PN, 
Sepsis

N=1.835 
E=1.143 
C=692

PN: OR ([FA vs CA) 
3,65  

[CI 95%=1,96-6,78] 
(p=<0,001) 

SP: OR (FA vs CA) 
2,77  

[CI 95%=1,55-4,95] 
(p=0,006)

Kurasa-
wa et al 

(19)
2020 Japan Cohort Total = 59.5 ± 22.4 FA vs NI

Gastrointes-
tinal, liver, 

lung,  
breast, uterus, 
esophageal, 
prostate, re-

nal, pancreas, 
skin,  

thyroid can-
cer surgery

PN
N=25.554 
E=13.668 
C=11.886

OR (FA vs NI) 0,44  
[CI 95%=0,35-0,55] 

(p=<0,01)

Jia et al 
(20) 2020 China 

Quasi  
experi-
mental

EG= 55.3 ± 13.5 
CG= 56.2 ± 12.7 CA vs NI Lung cancer 

surgery PN
N=221 
E=114 
C=107

OR (CA vs NI)  
0,19 (p=0.0017)

Hasega-
wa et al 

(21)
2020 Japan Cohort Total = 66.6 ± 11.0 FA vs NI

Hepatic 
cancer 
surgery

SII
N=308 
E=84 

C=224
OR (NI vs FA) 10,17 

(p=0,035)

Ishikawa 
et al (22) 2020 Japan Cohort Total = 69.3 ± 9.4 FA vs NI Lung cancer 

surgery PN
N=585 
E=397 
C=188

OR (NI vs AP) 2,174  
[CI 95%=0,889-5,317] 

p=0,089

Nobu-
hara et 
al (23)

2022 Japan Cohort EG=70.2 ± 11.6 
CG=68.0 ± 11.8 FA vs NI

Colorectal 
cancer 
surgery

SII, PN
N=103 
E=75 
C=28

OR (NI vs DF) 2,1  
[CI 95%=1,510-2,930] 

p<0,01

GE= Exposed group; GC= Control group; CA: Comprehensive approach; FA: Focalized Ap-proach; NI: No intervention; PN: Post-operative 
pneumonia; IE: Infective endocarditis; SII: Surgi-cal site infection; N= Total population; E= Ex-posed; C= Control; OR: Odd Ratio; HZ: 
Hazard Ratio; CI: Confidence interval.

Table 3: Review and results of studies included.
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patients, of whom 1010 (2.89%) developed some form 
of complication after surgery. Of these, 17.791 under-
went perioperative oral interventions, while 17.042 did 
not undergo any. Of the patients who underwent periop-
erative oral management, 407 developed complications, 
while in the unexposed group 603 did.
Postoperative pneumonia was the most reported compli-
cation, being reported in 9 of the 13 studies. Diagnostic 
criteria were chest radiographic opacity, fever, leukocy-
tosis, or leukopenia, and purulent sputum (11,13,15,17-
20,22-23). Only one study specified severity criteria, as 
in the case of Sato et al (11), who diagnosed according 
to Clavien-Dindo Classification. Three studies did not 
specify their diagnostic criteria (18-20). Postoperative 
pneumonia was reported in patients undergoing onco-
logic surgery of different structures, mainly of the tho-
racic structures (11,13,15,17,20,22), in some cases also 
heart surgery (18), abdominal oncologic surgery and 
structures of other systems (19,23).
The second most reported complication in the literature 
was surgical site infection (SSI). Diagnostic criteria 
were purulent discharge remaining from the operative 
wound, and the presence of culture-positive bacteria 

(12,14,21,23). The surgeries that reported the occur-
rence of this complication were colorectal oncologic 
surgeries (14,21,23) and heart valve surgeries (12).
Only two studies reported infective endocarditis as a 
postoperative complication, both being associated with 
heart and valve surgery (12,18). The following criteria 
were used for diagnosis: infection (confirmed by the pres-
ence of fever > 38°C), wheezing, and leukocytosis (12).
Other complications were reported: 1 study reported 
prosthetic joint infection in prosthetic surgery and its 
diagnosis criteria was based on Musculoskeletal Infec-
tion Society criteria (16) and one study reported sepsis 
as postoperative complication in cardiac surgery (18), 
but its diagnostic criteria were not specified.
- Quantitative analysis of the data (meta-analysis)
Perioperative dental practices on the incidence of post-
operative complications
Random effect was used. The studies that crossed the 
line of no effect was Sonn et al and Ishikawa et al (16,22). 
The intervention favors the exposed, showing periopera-
tive oral practices as a protective factor (RR=0.48, [95% 
CI 0.36 - 0.63]). Significant heterogeneity (p=0.007) 
with inconsistency coefficient of I² = 61% (Fig. 2).

Fig. 2: A) Forest plot: Preoperative oral procedures and postoperative complications. B) Forest plot: Focused 
approach and postoperative complications meta-analysis. C) Forest plot: Preoperative oral procedures and post-
operative complications in oncological surgery meta-analysis.
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Not considerably asymmetry appeared in the Funnel 
plot, revealing homogeneity across the studies. No pub-
lication bias was observed, due to the symmetry of the 
dispersion, but this may be due to the small number of 
articles examined. The standard error of the studies was 
low, with most of them being central and close to the tip 
of the triangle. (Fig. 3).
- FA on the incidence of postoperative complications
Random effect was used. No study crossed the line of 
no-effect. It was observed that the intervention favored 
the exposed, showing the removal of all sources of ac-
tive oral infection as a protective factor (RR=0.50, [95% 
CI 0.38 - 0.66]). Significant heterogeneity (p=0.008) 
with inconsistency coefficient of I² = 62% (Fig. 2).
- Perioperative dental practices on the incidence of post-
operative complications in oncologic surgery
Fixed effect was used. The only study that crossed the 
line of no-effect was Ishikawa et al (22). It was ob-
served that the intervention favored the exposed, show-
ing the removal of all sources of active oral infection as 
a protective factor (RR=0.43, [95% CI 0.37 - 0.50]). Not 
significant heterogeneity (p=0.43) with inconsistency 
coefficient of I² = 0%. (Fig. 3).
Not considerably asymmetry appeared in the Funnel 
plot, revealing homogeneity across the studies. No pub-
lication bias was observed, due to the symmetry of the 
dispersion, but this may be due to the small number of 
articles examined. The standard error of the studies was 
low, with most of them being central and close to the tip 
of the triangle. (Fig. 3).

- Level of evidence analysis
This review included mostly observational studies in its 
analysis, which means that it starts from a low level of 
evidence. In the risk assessment using NCO, the studies 
with the highest weight achieved a high score, imply-
ing a low risk of bias. The confidence intervals of the 
pooled association measure of the studies in their quan-
titative analysis were consistently shown to be on the 
benefit side. The studies showed heterogeneity among 
them. The confidence intervals for the measures of ef-
fect were narrow. It was not possible detect serious pub-
lication bias.
Quantitative analysis also showed a strong associa-
tion between decreased risk of developing complica-
tions and the application of perioperative oral practices 
(RR=0.48, [95% CI 0.36 - 0.63]). On the other hand, the 
studies controlled confounding variables through sta-
tistical methods; however, no study analyzed the dose-
response gradient or the long-term effect of the applica-
tion of perioperative oral practices.

Discussion
In this systematic review and meta-analysis, the results 
of 13 studies conducted in China, Japan, USA, and Po-
land (11-23) were analyzed, which sought to test the 
effect of perioperative oral practices (CA and FA) on 
the incidence of postoperative complications in patients 
undergoing surgery.
The quantitative analysis showed that perioperative oral 
practices are a clinically significant protective factor 
against the development of postoperative complications 
(RR=0.48, [95% CI 0.36 - 0.63]) such as pneumonia, 
surgical site infection, and endocarditis. This could be 
explained by the fact that the oral cavity is a reservoir 
of microorganisms that can cause infection in adjacent 
or remote organs. Four biological mechanisms could in-
duce the appearance of infectious conditions associated 
with oral microbiota: direct transfer of oral bacteria, 
which may be implicated in upper respiratory tract in-
fections and SSI in head and neck oncologic surgeries; 
intravascular invasion of bacteria, which is transferred 
to the blood and lymphatic vessels, colonizing remote 
structures; the passage of endotoxins through blood 
and lymphatic vessels; and the direct ingestion of oral 
pathogens that can alter the intestinal microbiota (5-6), 
the first two being the most relevant in the development 
of postoperative complications.
Poor oral hygiene can lead to periodontitis, a chronic 
inflammatory disease characterized by the presence of 
a reservoir of complex microbiological communities. 
Periodontal pockets can serve as a reservoir of poten-
tial pathogens for respiratory tract infections, which 
can penetrate the adjacent microvasculature and lead 
to bacteremia. Therefore, by performing perioperative 
clinical oral care, the microbiological load is reduced, 

Fig. 3: A) Funnel plot: Preoperative oral procedures and postopera-
tive complications. B) Funnel plot: Preoperative oral procedures and 
postoperative complications in oncological surgery.
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controlling bacteremia, and therefore reducing the risk 
of postoperative complications (5,24).
Nosocomial infections are one of the most important 
contributors to patient morbidity and mortality, signifi-
cantly increasing hospitalization time and total costs. 
As an example, deep sternal infection (a type of SSI) in 
open-heart surgery in Denmark has an estimated cost 
per treatment of €40,000; hence, it is in this context that 
perioperative oral care practices take on special clinical 
and practical importance (25). For this reason, the im-
portance of the elimination of infectious foci before ma-
jor surgeries has been previously investigated (5,26-27), 
which can be traced back to classical considerations, 
where well-established protocols detail the elimination 
of infectious foci as a requirement prior to the start of 
some surgeries or invasive therapies (28). For example, 
it has been reported that, in patients undergoing elective 
spinal surgery, 47% of patients who develop SSI suf-
fer from some degree of periodontitis or that in patients 
undergoing liver transplantation, poor oral health is an 
important factor in the development of postoperative 
complications (29-30), with more studies reaching simi-
lar conclusions, regarding different types of procedures 
(5,24,26,31-33).
Pneumonia was the most reported complication in on-
cologic and heart surgery, this has been associated with 
various factors, such as the level of immune compro-
mise, the transfer of bacteria from the oral cavity and 
adjacent structures to the upper airway through the im-
plementation of assisted ventilation, and poor oral con-
dition (34). Several studies have reported that patients 
with poor oral hygiene have significantly higher rates of 
pneumonia (6-26).
Similarly, research has been conducted to determine 
which perioperative oral practices are necessary prior 
to mechanical intubation of patients. This is complex 
in emergency procedures, such as immediate intubation 
after severe complications associated with acute respi-
ratory conditions, where it is impossible to carry out the 
planned oral procedures described in the present study. 
This takes on importance in the current context of the 
COVID-19 pandemia, where patients often require im-
mediate mechanical ventilation (27,35).
The second most reported complication corresponded 
to SSI (12,14,21,23), in which the described mechanism 
corresponds to the transition of oral bacteria through 
blood and lymphatic pathways, leading to colonization 
of the surgical site. This complication is common in 
gastrointestinal or liver surgeries, so the use of mini-
mally invasive methods, such as laparoscopic surgery, 
has become an attractive option (30,36).
When comparing perioperative oral practices versus 
no action, these proved to be an effective maneuver in 
reducing the development of postoperative complica-
tions (11,13-17,19,20-21,23). The perioperative oral care 

protocol with the greatest impact in the literature cor-
responded to FA, which is not only supported by the lit-
erature presented in this review (11,13-15,17-19,21,23), 
and meta-analysis (RR=0.50, [95% CI= 0.38 - 0.63]), 
but also by its incorporation as a policy in the Japa-
nese public system (19). It is important to emphasize 
this point, since patients undergoing CA are exposed to 
greater morbidity, greater private or fiscal expenditure 
in their approach, and extensive time requirements for 
their implementation (16), so when evaluating the clini-
cal significance of each of the protocols, it is important 
to consider whether it is convenient to apply more com-
plex practices with similar results.
The surgery with the greatest evidence and effective-
ness of the perioperative oral procedures in reduction 
of postoperative complications corresponded to onco-
logical surgery (RR=0.43, [95% CI= 0.37-0.50]). Sev-
eral studies have reported poor oral health as a risk 
factor in the development of postoperative complica-
tions in oncological surgery for the treatment of tumors 
that compromise the oral cavity, larynx, oropharynx, 
and esophagus (4,26). Elimination of infectious foci is 
necessary prior to head and neck oncological surgery 
in established protocols (8), but evidence is limited on 
surgeries of other structures. This review shows the im-
portance of oral health in the post-surgical evolution of 
patients undergoing oncological surgeries of gastroin-
testinal and thoracic structures.
The evaluation of bias in observational and quasi-ex-
perimental analytical studies is complex to perform be-
cause there are a series of variables that the researcher 
does not handle, and tools used in experimental designs 
to evaluate them are difficult to apply; Therefore, the 
Newcastle Ottawa scale was used because it is the most 
commonly used for cohort designs and provides an ap-
proximation of the biases of each study, according to 
the score in the scale. In the bias analysis, the studies 
with the highest significance showed a low risk of bias. 
When evaluating quality of the evidence (based on the 
criteria proposed by GRADE (10), given the study de-
sign and the effective fulfillment of GRADE criteria 
such as consistency, precision, certainty, and low risk 
of publication bias, added to the adequate management 
of confounding factors, the level of evidence should at 
least be considered low. Evidence suggests that peri-
operative oral practices reduce postoperative compli-
cations in medical-surgical procedures, but more ran-
domized clinical studies are needed in order to obtain 
conclusive results.
The findings in the present study could be extrapolated 
to those described by Pedersen et al (25) in a system-
atic review on the effectiveness of different clinical 
practices of oral-dental care in the reduction of postop-
erative complications in adult thoracic surgery, where 
mainly antibiotic and hygiene protocols were used, in 
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which similar results were obtained (RR=0.48 [95% 
CI=0.27-0.84]), concluding that perioperative oral man-
agement corresponds to a protective factor against the 
development of complications. However, other studies 
have concluded that in certain types of surgeries the 
evidence does not support the importance of periopera-
tive clinical practices in the development of complica-
tions. Lockhart et al (31), in an extensive review, which 
evaluated the effectiveness of perioperative dental man-
agement in reducing complications in heart valve sur-
gery concerning the development of IE (RR=1.01 [95% 
CI=0.76-1.33]), concluded that there were no significant 
differences in the reduction of complications in patients 
on whom perioperative oral practices were performed. 
It should be noted that in the quantitative analysis, only 
three studies were included. It should be considered that 
in our review there are only few studies where cardiac 
surgery has been performed.
Another type of surgery where the evidence is incon-
clusive corresponds to prosthetic surgeries, as shown by 
Barrere et al (37) in their systematic review, where they 
conclude that there is no substantial evidence to support 
that there is a reduction in postoperative complications 
associated with prosthetic surgeries, even suggesting 
that preoperative oral maneuvers could have an overes-
timated effect in reducing postoperative complications. 
In this case, the authors emphasize that the evidence 
they had was extremely heterogeneous, and that none 
of the research they analyzed really answered their re-
search question. Other factors that should be considered 
is that a considerable part of their methodological de-
signs correspond to case series (37). These results con-
trast with those of our review, considering that the only 
study that performed preoperative oral maneuvers in 
patients undergoing prosthetic surgery obtained no sta-
tistically significant results, in contrast to oncological 
surgeries, where the evidence of our review convinc-
ingly shows the importance of perioperative oral care in 
reduction of the risk of developing postoperative com-
plications.
A limitation of our review is that most of the studies 
were carried out in Japan. Moreover, certain authors 
tend to show up repeatedly within the authors of the 
studies such as Hasegawa T and Nobuhara H (14,21,23). 
We evaluate a possible overlapping of sample, causing 
an overrepresentation of the effect, but the studies in-
clude patients with different pathologies or different 
hospitals. Therefore, the sample units are not repeated 
between one study and the other.
A possible explanation for the large number of Japanese 
studies is that in Japan, universal care was implemented 
in 1961, and from that moment on, the country’s health 
indicators have gradually improved, and consequently, 
the government has placed the focus on increasing the 
number of human resources in health, as well as invest-

ing in training for medical and health personnel. Con-
cerning oral health, since 1989, education and preven-
tion activities have steadily increased, and as a result, 
there has been an improvement in the Japanese popula-
tion's awareness of the importance of oral health (38). 
In 2012, Perioperative Oral Management (POM) was 
introduced into the Japanese universal health insurance 
system to prevent postoperative complications in cancer 
patients undergoing surgery. This refers to out-of-hos-
pital oral care provided by a dentist prior to in-hospital 
medical-surgical treatment, which includes a complete 
dental evaluation and the corresponding dental treat-
ment in cases of high risk of infection (13). The pur-
pose of this is to ensure adequate oral health conditions 
at the time of surgery. Due to the importance given to 
public dental policies in Japan, a considerable number 
of the studies reviewed in the present meta-analysis are 
from this country, considering that the access to the 
hospitals, records and patients is easier, promoting the 
investigation in this area. Taking this into account, this 
review reveals the need to carry out further research in 
this area, unifying methodologies that will allow com-
parisons between different countries, not only Asian 
ones. Studies should also be carried out to compare FA 
and CA techniques, as well as to identify and study oth-
er protocols. In addition, a comparison could be made 
between the use of mouthwashes or antiseptics such as 
chlorhexidine with perioperative oral management, al-
though they are different in concept, considering that 
there is ample evidence about its effectiveness in the 
reduction of postoperative complications as a hygiene 
procedure (6,39-40). It is also advisable to carry out an 
economic analysis to evaluate the cost-benefit of imple-
menting these protocols in public and private services.
In conclusion, the rating of the evidence collected is 
low because of the types of designs. However, the evi-
dence suggests that perioperative oral care practices, in 
particular FA reduce postoperative complications after 
medical surgical procedures, particularly in oncological 
surgical procedures, the perioperative oral maneuver 
with more evidence was FA. Therefore, it is important 
to evaluate the implementation of perioperative clinical 
protocols as a public policy to reduce the risk of post-
operative complications in patients who will undergo 
medical-surgical procedures.
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