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Dental and oral management (DOM) is a long-established treatment modality. This scoping review aimed to
narratively review previous studies, examine the effects of perioperative DOM, and identify the available evi-
dence. A literature search was conducted using the PubMed electronic database for studies published between
January 1, 2000, and March 8, 2022. The search yielded 43 studies, most of which were published in the last 10
years. The results of this study confirmed that improved perioperative oral hygiene is effective in preventing

postoperative pneumonia. Our results also suggested that preoperative DOM is effective in preventing post-
operative surgical site infections. Perioperative DOM is effective in reducing the incidence of postoperative
pneumonia, SSI, and postsurgical complications. Further studies are needed to elucidate the various mechanism
of DOM and to examine efficient intervention methods and timing.

1. Introduction

Dental and oral management (DOM) has long been a part of anti-
cancer therapy, hematopoietic stem cell transplantation, and cardiac
surgery. Infectious dental lesions and oral bacteria are factors correlated
with complications and adverse events during treatment, which also
affect treatment and disease outcome. In anti-cancer drug therapy and
head and neck radiotherapy, oral complications such as oral mucositis
occur frequently and severely, and DOM is essential for its prevention
and management [1]. In recent years, it has been reported that proactive
oral management is effective in preventing ventilator-associated pneu-
monia (VAP) [1], a type of pneumonia that develops in persons who
have received mechanical ventilation for at least 48 h [1]. To reduce the
potential risks of VAP, oral management is considered a viable preven-
tative strategy. In addition, it has been expected that DOM during the
perioperative period can prevent postoperative complications such as
pneumonia [2-20] and surgical site infections [21-26] (SSI), leading to
shortened hospital stay, reduced medical costs, and improved quality of
life of patients [2-26]. Postoperative pneumonia (POP) is defined as
patients with three or more of the following indicators [27,28]: (i) pa-
tients with a fever (temperature > 38 °C) 72 h after surgery or once more

within 72 h; (ii) increased white blood cell count (> 12 x 10%/1-15 x
109/L), or second increase (> 10 x 109/L) after it returned to normal,
(iii) chest imaging showed consolidation or increasing patchy shadows
of lung tissues; and (iv) patients coughed up purulent sputum, or were
confirmed sputum culture-positive. Patients who meet indicator (iv) and
one other criterion are also considered to have POP [29]. SSIs are
generally defined using the CDC guidelines for SSI prevention [21] and
are divided into incisional (superficial and deep) and organ/space SSIs.
The latter also include anastomotic leaks [22]. .

In 2012, Japan became the first country in the world to introduce
perioperative DOM into its medical insurance system, and many medical
institutions now provide DOM for the patients who undergo surgery,
chemotherapy, and radiotherapy. Perioperative DOM is a program in
which dentists and dental hygienists provide comprehensive oral care
during the perioperative period. to prevent or reduce perioperative
complications, maintain or improve nutritional status, improve treat-
ment outcomes and quality of life, shorten hospital stays, and optimize
medical costs. Perioperative DOM is defined as follows:
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1. Improvement of oral hygiene, including oral cleansing and moistu-
rization, to prevent pneumonia and wound infection, and to improve
or reduce mucositis and stomatitis.

2. Control of odontogenic oral diseases, such as dental caries treatment
and periodontal disease treatment, with the aim of preventing dental
and blood infections, and creating mouthpieces to immobilize upset
teeth.

3. Maintenance and improvement of oral function, such as prosthetic
treatment, oral function training and salivary gland function main-
tenance, with the aim of maintaining and improving oral intake,
saliva volume and dysphagia.

Performing these steps can lead to the prevention and reduction of
perioperative complications and adverse events, maintenance and
improvement of nutritional status, improvement of treatment outcomes
of the underlying disease, maintenance and improvement of quality of
life, administration of high-quality healthcare (total quality), control of
healthcare costs, and prevention of dental and oral disorders (Fig. 1).
Although perioperative DOM has been widely adopted in Japanese
healthcare, scientific evidence for the efficacy of perioperative DOM
remains relatively scarce. In this study, we narratively reviewed previ-
ous studies and examined the effect of DOM in the perioperative period
of surgery to identify the available evidence.

2. Methods

A literature search was conducted using the electronic databases of
PubMed for studies published between January 1st, 2000, and March
8th, 2022. This was conducted by one author (HK). The search formula
used was as follows: (("perioperative care'[MeSH Terms] AND "oral
health"[MeSH Terms]) OR ("perioperative care"[MeSH Terms] AND
"dental care"[MeSH Terms]) OR ("perioperative care'[MeSH Terms]
AND "dental health surveys'[MeSH Terms]) OR ("perioperative care"[-
MeSH Terms] AND "oral care"[Title]) OR ("perioperative care"[MeSH
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Terms] AND "oral management"[Title])) AND (2000/1/1:2022/3/8
[pdat]) The inclusion criteria were English-language systematic reviews
(SR) and interventional/case-control/cross-sectional studies that were
published in peer-reviewed journals. The exclusion criteria were
narrative reviews, opinion papers, case reports, abstracts, and animal
model and/or in-vitro studies. Two members (HS and HK) screened the
titles and abstracts and then full text of the selected papers and selected
according to the inclusion and exclusion criteria. Any disagreements
were resolved by consensus and consultation with the third reviewer
(EK) when required. Through examination of the extracted studies, the
papers that were cited were also reviewed and added to the list of papers
if necessary (hand search).

Risk of bias and indirectness of each included studies were assessed
independently by two authors (HS and HK) using a modified Minds
Clinical Practice Guideline Development Manual [30] 2020 ver. 3.0 and
assigned a value of “high,” “moderate,” or “low.” Discrepancies in the
assessment were resolved through discussion until a consensus was
reached. The results of the Cochrane review for risk-of-bias [31], cer-
tainty of the evidence (GRADE) [32], and Newcastle-Ottawa Scale
assessment [33] written in the adopted SR article were quoted verbatim.

3. Results

The electronic searches identified 168 titles and abstracts. After ex-
amination of the abstracts and full-text studies by the reviewers, 24
studies satisfied the inclusion criteria. Additionally, by checking “similar
studies” in PubMed, we added 20 studies. Finally, 43 studies (general
surgery, 8; lung surgery, 2; esophageal surgery, 9; open chest surgery, 2;
gastrointestinal surgery, 8; orthopedic surgery, 5; heart surgery, 9) were
available for review (Fig. 2). A detailed presentation of the included
studies on perioperative dental and oral management are presented
according to fields of discipline (Supplementary material).

Purpose

Comprehensive oral care
Improvement of oral hygiene

Control of odontogenic oral
disease

Maintenance and
improvement of oral
functions

Interventions

Cleaning (self-care, professional care),

cleansing, moisturizing, removal of mechanical

irritation (dentures, sharp edges of teeth, etc.),

lifestyle and oral hygiene guidance —

« Prevention of pneumonia, prevention of
wound infection, prevention and reduction of
mucositis/stomatitis

abscess) —
infections

mouthpieces

Control of odontogenic lesions (dental
caries, periodontal disease, jawbone

» Prevention of dental and bloodstream

» Fixing loose teeth, making and wearing

Dental prosthetic treatment,

maintenance of salivary gland function,

oral function training (lip/cheek, tongue,

soft palate movements, eating and

swallowing, etc.)—

« Maintain/improve oral intake, secure
saliva, improve dysphagia

Expectations of DOM

. Prevention and mitigation of
complications/adverse events

. Maintenance/improvement of nutritional

status

. Improved treatment outcomes

. Maintaining and improving QOL

. Providing quality care (total quality)
. Control of medical expenses

. Prevention of dental/oral damage

Fig. 1. Purpose of perioperative oral management. The flowchart summarizes the aims of perioperative oral management.
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2000/1/1 - 2022/3/8

Articles identified through Pubmed literature search

!

Records after duplicates removed
N=168

Records excluded through abstract review
* Not in English
» narrative reviews, opinion papers,
case reports, abstracts, and animal
model and/ or in-vitro studies

Addition of records through paper review
and hand research
N=20

Studies included
N=44
« Surgery in general (n=8)
* Lung (n=3)
+ Esophagus (n=9)
» Thoracic surgery (n=2)
» Digestive organs (n=8)
+ Orthopedic surgery (n=5)
» Cardiac surgery (n=9)

Fig. 2. Workflow of paper search. The flowchart summarizes the methodology of the paper search.

3.1. General surgery

Eight studies were obtained that examined a combination of various
types of surgery (two SRs and six observational studies) [2-6,34-36]. An
SR by Liang et al. [2] examined the effect of nurse-led perioperative
chlorhexidine oral care and dental professional-led perioperative oral
care on postoperative pneumonia and postoperative mortality in surgi-
cal patients, excluding cardiac patients. The authors reported a signifi-
cant reduction in both events (one quality of evidence was rated as low
and three as high). An SR by Zhao et al. [34] reported that chlorhexidine
(mouthwash or gel) and tooth brushing significantly reduced the inci-
dence of ventilator-associated pneumonia in a study of critically ill pa-
tients (certainty of the evidence [GRADE] was one moderate and one
low). They also reported significantly shorter ICU stays in the tooth
brushing group (certainty of the evidence [GRADE]: very low).

Six observational studies compared the patients with and without
perioperative oral management, four of which analyzed big data from
national health insurance databases. Five studies examined the effect on
postoperative pneumonia, four [3,4,6,36] reported significant preven-
tive effect, and one [17] reported no significant effect (all with low risk
of bias). Additionally, Ishimaru et al. [6] reported that preoperative oral
care by a dentist was significantly associated with a decrease in all-cause
mortality within 30 days of surgery (low risk of bias). Yamada et al. [35]
examined pre- and postoperative changes in serum albumin levels and
found that perioperative and other oral function management had sig-
nificant positive effect on maintaining serum albumin levels (low risk of
bias).

3.2. Lung surgery

There were three observational studies of lung resection [7,8,29]. All

150

studies examined the effect of perioperative oral management on the
prevention of postoperative pneumonia, two [8,29] reporting a statis-
tically significant, and the other [7] reporting a near-significant pre-
ventive effect (risk of bias was low in 2 and moderate in one).
Additionally, Ishikawa et al. [7] examined the number of postoperative
hospital days and reported that the group that received perioperative
oral management had a significantly shorter hospital stay than the group
that did not (risk of bias was low).

3.3. Esophageal Surgery

There were nine observational studies [9-17]. Seven studies [10,
12-17] compared the incidence of postoperative pneumonia between
the groups that received perioperative oral management and those did
not, and all reported a significantly lower incidence of postoperative
pneumonia in the group that received perioperative oral management
(risk of bias: 4 were low and 3 were moderate). Two other studies [9,12]
examined the association between oral hygiene status of patients who
underwent perioperative oral functional management and the incidence
of postoperative pneumonia and reported that the degree of improve-
ment in oral hygiene was significantly associated with the incidence of
postoperative pneumonia (those with improved oral hygiene had less
incidence of pneumonia; risk of bias was high for both).

3.4. Open chest surgery

Two studies [18,19] included patients who underwent open chest
surgery (one SR and one observational study). The SR [18] examined the
effect of professional oral cleaning and gargling on prevention of
nosocomial infections, respiratory infections, and deep SSI, and reported
statistically significant positive effect in preventing all three
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complications (certainty of the evidence [GRADE] was moderate in all
three outcomes). An observational study [19] compared the incidence of
postoperative pneumonia in patients undergoing open chest surgery
(lung + esophagus) with and without preoperative periodontal therapy
and reported significantly fewer cases of postoperative pneumonia in the
group treated with periodontal therapy than in the group without (risk
of bias was moderate).

3.5. Gastrointestinal surgery

There was one randomized controlled trial (RCT) and seven obser-
vational studies [20-25,37-39]. The RCT [20] reported significantly less
postoperative increase in lung murmurs, but no significant difference in
increased body temperature (risk of bias was high). In the observational
studies, five studies [22-25,37] examined the frequency of post-
operative SSI between patients with and without perioperative oral
management, and all reported a significantly lower frequency of SSI in
the patients with perioperative oral management than without (risk of
bias was low in all studies). Nishikawa et al. [39] examined the asso-
ciation between SSI and periodontal disease status in patients who un-
derwent perioperative oral management and found that severity of
periodontal disease was a significant risk factor for SSI. Otagiri et al.
[38] compared the prognostic nutritional index (PNI) of patients with
and without perioperative oral management and found that post-
operative PNI was significantly higher in the patients with perioperative
oral management than in those without.

3.6. Orthopedic surgery

There were five observational studies including four reports on joint
replacement [40-43] and one [26] on spinal surgery. Two studies [40,
42] compared the frequency of postoperative infection in patients un-
dergoing total joint arthroplasty between patients with and without
preoperative dental evaluation and reported no significant difference
between the two groups (risk of bias, moderate and high). Sonn et al.
[40] also compared the frequency of postoperative infections between
patients who had preoperative dental extractions and those who did not
and reported no significant difference in infectious complications be-
tween them (risk of bias, moderate). However, Barrington et al. [43]
reported no SSI in a cohort of patients who underwent dental clearance
before joint replacement, although the study did not have a control
group. Tai et al. [41] compared a frequency of dental scaling before total
knee joint arthroplasty between patients with and without surgical joint
infection and reported that frequent dental scaling is associated with a
reduced risk of periprosthetic infection (risk of bias, moderate). Mirza-
shahi et al. [26] examined the dental status of spinal surgery patients
and reported that the presence of dental and periodontal disease was
significantly associated with postoperative SSI.

3.7. Cardiac Surgery

There were three SRs, one RCT, and five observational studies
[44-52]. An SR by Wei et al. [44] and Bardia et al. [45] examined the
incidence of postoperative pneumonia and nosocomial infections be-
tween patients who underwent oral rinsing with chlorhexidine and those
who underwent rinsing with other drugs or no rinsing. Both studies
reported significantly lower incidences in the chlorhexidine group (both
risk of bias, low). An SR by Lockhart et al. [46] examined the effects of
professional dental treatment as oral health care on all-cause mortality,
development of infective endocarditis, postoperative infection, and
postoperative hospital days. The authors reported that the desired ef-
fects (control, reduction) were not obtained, although the certainty of
the evidence (GRADE) was considered very low.

The RCT [47] examined the number of postoperative atrial fibrilla-
tion days between the intensive oral hygiene and routine oral hygiene
groups and reported significantly fewer days in the intensive oral
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hygiene group (risk of bias; high). In the observational studies, Suzuki
et al. [51] reported significantly fewer days of postoperative fever-up in
heart valve surgery patients who received periodontal therapy before
surgery than in those who did not (risk of bias; moderate). Rao et al. [50]
compared early postoperative mortality in heart valve surgery patients
treated with a comprehensive versus a focused dental approach and
found no significant difference between them (risk of bias; moderate).
Bergan et al. [52] compared the incidence of postoperative pneumonia
between groups with and without improvement in oral hygiene and
reported significantly less postoperative pneumonia in the group with an
improved oral hygiene (risk of bias; moderate). In other studies, it was
reported that lower postoperative oral bacteria count resulted in fewer
postoperative adverse events [49], and dental surgical procedures prior
to cardiac surgery were associated with less frequent and less severe
dental and medical adverse events [48].

4. Discussion

Postoperative surgical complications are an important issue in highly
invasive surgical procedures. Postoperative pneumonia including
ventilator-associated pneumonia are known to be the most frequent
complications. Since tracheal intubation is performed via the oral cavity
and pharyngeal space, a high percentage of these cases are thought to be
caused by oral/oropharyngeal bacteria [53,54]. SSI and failure to heal
are also important postoperative complications, which may be partly
due to nutritional disorders caused by poor oral intake, bloodstream
infection [55-58] from chronic dental/oral infections, contamination of
wound by saliva, and suppression of immune surveillance mechanisms
that are indirectly caused by chronic dental infections [59]. Dental and
oral bacteria are also suspected to be involved as a source of bacteria for
sepsis and bloodstream infections in the condition of reduced physical
and immune condition at the time of surgery. Therefore, improving the
oral environment, controlling dental infections, and enhancing oral
function to reduce aspiration and improve masticatory function during
the perioperative period are thought to be effective in preventing sur-
gical complications and improving patient prognosis and quality of life,
as well as in saving healthcare costs and resources. In the present study,
we have reviewed the research papers that support these findings.

We searched articles published between January 1, 2000 and March
8, 2022. The search yielded 43 studies, most of which were published in
the last 10 years. Twenty-two studies [2-8,10,11,13-20,29,34,36,44,
45] compared the frequency of postoperative pneumonia in patients
who received DOM, and all but one study [5] reported that DOM was
effective in preventing postoperative pneumonia. Three other studies [9,
12,52] examined the relationship between oral hygiene and the inci-
dence of postoperative pneumonia, reporting that better oral hygiene
was associated with a lower incidence of postoperative pneumonia. It is
known that oral and oropharyngeal bacteria are often the initiators of
postoperative pneumonia. The present results confirm that improving
oral hygiene in the perioperative period is effective in preventing post-
operative pneumonia. No differences were observed by surgical site. In
clinical practice, the incidence of postoperative pneumonia was gener-
ally lower after the introduction of perioperative oral functional man-
agement. Although few reports have described the details of
postoperative pneumonia management, dental professional intervention
[2,18,19,52], gargling with chlorhexidine or popioniodine, [2,20,34,44,
45] oral care including the tongue [16], and increased frequency of
tooth brushing [17] have been reported and were all considered
effective.

Wound infection and failure to heal are notable problems in surgery.
In oral, head, and neck surgery where the oral cavity is the surgical site,
oral hygiene and the presence of infected sites can cause SSI; therefore,
aggressive preoperative measures are taken. Regarding other surgical
sites, fifteen studies examined the effectiveness of DOM in preventing
postoperative SSI and postoperative complications. Eleven of the studies
[5,18,22-25,37,40-42,47] compared the incidence of SSI between
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patients with and without preoperative DOM. Eight studies reported that
DOM had a significant reduction effect, while three studies [5,42,46]
reported no significant effect. The surgeries in which the
infection-reducing effect was seen were gastrointestinal, joint replace-
ment, and open chest surgery. The one paper that reported no effect was
for heart valve surgery [46], while a paper examining open chest surgery
including heart valve surgery [18] reported a significant positive effect.
The other paper, which evaluated joint replacement surgery [42], re-
ported no significant effect; however, the risk of bias of the study was
determined to be high. Other papers [26,37,43,49] examined the asso-
ciation between SSI and dental/oral conditions and reported a signifi-
cant correlation between either higher oral bacterial loads or higher
prevalence and severity of dental disease and occurrence of SSI. These
results indicate that preoperative DOM is effective in preventing post-
operative SSI. In clinical practice, the incidence of SSIs was generally
reduced after the introduction of perioperative oral functional man-
agement. Although studies that provide a detailed description of SSI
management remain relatively scarce in the literature, dental profes-
sional interventions [18,24,26,43,46] and intensive oral care [38] have
been reported and were all considered effective. Sonn et al. [40] re-
ported a higher rate of postoperative infection with preoperative tooth
extractions. The causes and timing of tooth extraction warrant further
investigation.

As other benefits of perioperative DOM, length of hospital stay [7,15,
22,46] and mortality [2,5,15,34,46,50] were studied. Of the four papers
that examined the length of hospital stay, two [7,22] reported a signif-
icant reduction in length of hospital stay with perioperative DOM, while
the other two reported no effect. One paper [2] reported significantly
fewer deaths from complications of surgery in patients who received
perioperative DOM.

As mentioned above, perioperative DOM was shown to be effective
in preventing pneumonia and SSI associated with surgery, but the
mechanism of this effect remains unclear. The mechanism by which oral
and pharyngeal bacteria drip down into the respiratory tract during the
perioperative period is plausible, and there is no dispute that oral
cleansing is effective in preventing postoperative pneumonia including
VAP [1]. Another mechanism is that maintenance and improvement of
oral function may also maintain and improve nutritional status, which
may be beneficial to healing and the immunological ability of the pa-
tient. Previously, we reviewed postoperative nutritional and immuno-
logical status of surgical patients and found that postoperative
nutritional status was significantly better when DOM was performed
during the perioperative period [35,38]. In addition, it has been pointed
out that chronic foci of infection in dental disease and damage to the oral
mucosa may be a possible gateway for bacterial invasion into the
bloodstream [56,57]. We reviewed the results of blood culture bacteri-
ology in hospitalized patients with suspected sepsis and reported a sig-
nificant decrease in the frequency of detection of oral commensal
bacteria after the introduction of perioperative DOM compared to before
[58]. In another study, we reported that cancer patients with peri-
odontal disease have compromised and impaired immune surveillance
mechanisms [59]. Further studies are needed to determine the impact of
oral micro foci on bloodstream infections and immune mechanisms.

Most of the studies did not mention the harms of perioperative DOM.
Two studies [2,48] reported that preoperative DOM did not cause any
dental or systemic adverse events. However, it has been pointed out that
bacteremia associated with dental procedures may be a cause of implant
infection [40,60]. On the other hand, there were variations in the con-
tent of dental and oral health management among studies and facilities
[61]. We believe that a more efficient and effective perioperative DOM
system could be established in conjunction with the surgical schedule by
examining the details of dental and oral management.

In conclusion, the results of this study indicate that DOM during the
perioperative period is effective in reducing the incidence of post-
operative pneumonia, postoperative SSI, and complications. Further
studies are needed to elucidate the various mechanism of DOM and to
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examine efficient intervention methods and timing.
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