
Abstract. Perioperative oral/dental care has been introduced
to cancer surgery patients as perioperative management using
a multimodal approach. Several approaches were tested for
managing perioperative oral/dental health care in this
population. However, while the clinical impact of perioperative
oral/dental care on patients with various types of malignancies
has been evaluated, most previous studies have used and
evaluated data obtained from relatively small sample sizes of
fewer than 200 patients from individual institutions. Therefore,
the recommendation of perioperative oral/dental care is
controversial. Recent studies have shown that perioperative
oral/dental care affects the cancer surgery outcomes. In addition,
perioperative oral/dental care by dentistry professionals and the
number of oral/dental care sessions have been shown to be
important for this beneficial effect, even when patients were
temporarily intubated. Further studies are, therefore, necessary
to establish the optimal perioperative dental/oral care regiment
and verify the beneficial effect of perioperative oral/dental care
on cancer surgery outcomes. This review summarizes the
background, current status, and future perspectives of
perioperative oral/dental care for cancer surgery.

An estimated 14.1 million new cancer cases and 8.2 million
cancer deaths occurred in 2012 worldwide (1). Surgical
resection is a major method of treating cancer; however, the
morbidity after cancer surgery has been reported to range
from 10-50%, and the complications are sometimes fatal (2-
8). Many previous studies have shown that the development
of postoperative complications increases the risk of disease

recurrence in various types of malignancies (9-12).
Therefore, it is important to manage the occurrence of
complications before surgery and to determine the most
appropriate approach of perioperative care.
Perioperative oral/dental care has been introduced in

cancer surgery patients as perioperative management using
a multimodal approach. Some studies have demonstrated the
prophylactic effect of perioperative oral/dental care on
postoperative infectious complications, such as pneumonia
and surgical site infection, after cancer surgery (13-18).
However, high-evidence-level studies are limited. Therefore,
the recommendation of perioperative oral/dental care is
controversial, and the enhanced recovery after surgery
program (ERAS), as well as various cancer treatment
guidelines, do not include recommendations concerning
perioperative oral/dental care (19-20). 
Recent studies have shown that perioperative oral/dental

care affects the cancer surgery outcomes. This review
summarizes the background, current status, and future
perspectives of perioperative oral/dental care for cancer surgery

Perioperative oral/dental care in gastrointestinal cancer
surgery. In esophageal cancer surgery, perioperative oral
management exerts clinical effects on the development of
postoperative pneumonia. Akutsu et al. prospectively
evaluated whether dental brushing reduced the risk of
postoperative pneumonia in 86 esophageal cancer patients
(21). Patients were assigned to 2 groups: 41 in the control
group and 45 in the dental brushing group. The patients
included in the dental brushing group brushed their teeth 5
times a day (after waking up, after each meal, and before
sleeping) and continued this regimen from 1 week before
surgery to 1 week after surgery. The incidence of
postoperative pneumonia was significantly higher in the
control group than in the dental brush group (32% versus 9%,
p=0.013). In addition, perioperative oral management was
significantly correlated with the development of postoperative
pneumonia in the multivariate analysis [odds ratio (OR)=4.76,
95% confidence interval (CI)=1.41-16.1; p=0.013)]. 
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Sato et al. retrospectively investigated the effectiveness of
perioperative oral care for preventing postoperative
pneumonia in 529 esophageal cancer surgery patients (14).
Among them, 232 patients received perioperative oral care,
and 297 did not. Dental examinations were performed by a
dentist between the initial visit to the hospital and one week
before esophagectomy. In each patient, the severity of
periodontitis was classified as none, slight, or severe. Severe
periodontitis was often accompanied by the need for dental
extraction. Removal of plaque and dental calculi was
performed in the slight group. Removal of infected tissue
and tooth crown restoration were performed in patients with
dental caries who did not meet the criteria for dental
extraction. The dentist also explained the importance of oral
care and self-care to all patients. A total 69 patients were
diagnosed with grade 3B postoperative pneumonia in this
study. The incidence of postoperative pneumonia was
significantly higher in the non-perioperative dental care
group than in the perioperative dental care group (16.5%
versus 8.6%, p=0.008). The multivariate analysis showed
that a lack of dental care intervention was significantly
correlated with postoperative pneumonia (OR=2.517,
95%CI=1.376-4.775; p=0.0025). The authors concluded that
perioperative dental care reduced the risk of postoperative
pneumonia after esophageal cancer surgery. 
In a similar study by Soutome et al., the effectiveness of

perioperative oral care for preventing postoperative
pneumonia was investigated in 539 esophageal cancer surgery
patients at 7 university hospitals (13). Of these patients, 306
received perioperative oral care, and 233 did not. The
perioperative oral care group received oral care from a dentist
and dental hygienist. Oral care started from the time at
hospitalization and included oral health instruction, removal
of dental calculi, professional mechanical tooth cleaning,
removal of tongue coating with toothbrush, cleaning denture,
and extraction of problem teeth. Patients were also instructed
to clean their teeth using a toothbrush, interdental brush, and
dental floss, followed by gargling three times per day. In
addition, after surgery, the patients were asked to perform
frequent gargling with water. The incidence of postoperative
pneumonia was significantly higher in the non-perioperative
oral care group than in the perioperative oral care group
(25.3% versus 14.4%, p=0.002). In accordance with the
results by Sato et al., Soutome et al. also showed
perioperative oral care could reduce the risk of postoperative
pneumonia after esophageal cancer surgery.
In colorectal cancer surgery, perioperative oral management

has shown to affect the development of surgical site infection.
Nobuhara et al. evaluated the clinical impact of perioperative
oral management on the development of surgical site infection
in 698 patients who received colorectal surgery 16. In that
study, 563 patients received perioperative oral management,
and 135 did not. Perioperative oral management included

instruction on self-care, extraction of infected teeth, removal
of dental plaques and calculi, professional mechanical teeth
cleaning, removal tongue coating, and cleaning dentures. A
total 68 patients experienced surgical site infection (SSI). The
incidence of SSI was significantly higher in the non-
perioperative oral care group than in the perioperative oral
care group (17.0% versus 8.0%, p=0.003). In addition,
perioperative oral management was significantly correlated
with the development of SSI in the multivariate analysis
(OR=0.484, 95%CI=0.272-0.862; p=0.014). The results
supported that perioperative oral care reduced the risk of SSI
after colorectal cancer surgery.
Although perioperative oral/dental care did show some

clinical benefits in esophageal and colorectal cancer, the
clinical evidence regarding other gastrointestinal cancers,
such as gastric cancer and hepatobiliary-pancreatic cancer, is
still insufficient.

Perioperative oral/dental care in lung cancer surgery. In lung
cancer surgery, perioperative oral management has shown a
clinical effect on the development of postoperative
pneumonia. Iwata et al. evaluated the clinical effect of
perioperative oral management on the development of
postoperative pneumonia in 721 patients who received lung
resection (22). In that study, 280 patients received
perioperative oral management, and 441 did not. The patients
in the oral care group received oral/dental care, such as oral
health maintenance, removal of dental calculi, removal of
tongue coating with toothbrush, and extraction of teeth with
severe periodontitis, from a dentist and dental hygienist. A
total of 54 patients experienced postoperative pneumonia in
that study. The incidence of postoperative pneumonia was
significantly higher in the non-perioperative oral care group
than in the perioperative oral care group (9.3% versus 4.6%,
p=0.002). In addition, perioperative oral management was
significantly correlated with the development of postoperative
pneumonia in the multivariate analysis (OR=2.946,
95%CI=1.476-5.883). Similar results were observed in the
propensity score-matched analysis demonstrating that
perioperative oral care reduced the risk of postoperative
pneumonia after lung resection for lung cancer.

Perioperative oral/dental care in head and neck cancer
surgery. In oral cancer surgery, there is evidence that
perioperative oral management has a clinical impact on the
development of wound infection. Specifically, Sato et al.
investigated the effectiveness of perioperative oral health
care for preventing postoperative wound infection (WI) in 66
patients with oral squamous cell carcinoma (18). In that
study, 33 patients received perioperative oral health care, and
33 did not. The patients in the care group were given an oral
health care plan by doctors of oral medicine and dental
hygienists, including professional mechanical teeth cleaning
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(PMTC), scaling, and instructions on how to care for their
oral health. Each patient in the care group received PMTC
and scaling at least once before surgery. Each patient was
instructed on tooth brushing using an appropriate dental
brush and dental floss and on cleaning the oral mucosa and
tongue using a sponge brush mouth wash. WI was observed
in 14 patients in that study, and the incidence was
significantly higher in the non-perioperative oral health care
group than in the perioperative oral health care group (9%
versus 33%, p<0.025). The multivariate analysis showed that
the lack of the oral health care intervention was significantly
correlated with WI, suggesting that perioperative oral health
care can reduce the risk of WI after oral cancer surgery.
Treatment strategy of oral/dental care for cancer surgery.
Several approaches have been tested concerning the

management of perioperative oral/dental health care in cancer
surgery. While some studies have evaluated the clinical
influence of perioperative oral/dental care in patients with
various types of malignancies, most previous studies have used
and evaluated data obtained from relatively small sample sizes
of <200 patients from a single institution. Data obtained from
small samples have many limitations, such as unspecified
indications of surgery, heterogeneous populations,
heterogeneous oral/dental care, and a description bias of surgical
complications. Therefore, the recommendations concerning
perioperative oral/dental care remain controversial. In addition,
the ERAS and various types of cancer treatment guidelines do
not include recommendations regarding perioperative
oral/dental care (19, 20). To overcome such limitations
associated with small sample sizes, it is necessary to evaluate
oral/dental health care for cancer surgery using large data sets
from individual patients collected from multiple institutes. 
However, previous study findings suggested the positive

results for the future study (17). It was suggested that
perioperative oral/dental care by a dentist might have clinical
benefits for patients undergoing cancer surgery, even in
patients with temporary intubation. Previous studies that
failed to show positive effects or results involved
perioperative oral/dental care being performed by non-dental
professionals (23-25). However, perioperative oral/dental
health care is often performed by non-dentists and patients
themselves; therefore, it can be difficult to remove the
biofilms of the oral mucosa, teeth, and tongue as well as
dental calculi without intervention by a dentistry
professional. The involvement of dentists in the preoperative
oral/dental care of patients undergoing cancer surgery may
have some clinical effect of preventing postoperative
complications. It was also suggested that the number of
oral/dental care sessions is important for ensuring a good
outcome (16). A previous study showed that receiving
perioperative oral/dental care over two or more sessions was
more effective than receiving management only once. The
effect of preventing periodontal inflammation and enhancing

the self-care capacity by performing oral intervention at least
twice may be higher than that achieved with a single instance
of intervention. 

Conclusion

Although previous studies have shown the prophylactic
effect of perioperative oral/dental care on postoperative
complications, such as pneumonia and SSI, after cancer
surgery, the recommendations regarding perioperative
oral/dental care remain controversial. Further studies will be
necessary in order to determine the optimal approach to
perioperative dental/oral care and verify the effectiveness of
perioperative oral/dental care for cancer surgery.
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