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Oral care and oral management are important for preventing aspiration pneumonia (ASP). The main
pathology of ASP is microaspiration of oropharyngeal contents during night, swallowing rehabilitation must
be necessary for the ASP treatment. However, swallowing rehabilitation cannot totally restore the normal
swallowing function. Oral healthcare management should be initiated and continued in parallel with
antibiotic treatment of ASP. Oral care helps to prevent aspiration pneumonia by reducing oral bacteria,
while oral management helps by improving masticatory and rehabilitating functions. The efficacy of oral
care for reducing the incidence of pneumonia has been clearly observed in untreated frail elderly patients,
but not in well-cared elderly persons. It has been established that oral care is cyclically significant for the
prevention of ASP in the elderly. However, oral problems are not the primary cause of ASP in the elderly.
Although there is an amount of evidences of oral care for ASP prevention, there are some controversies of
the clinical significance of oral care for ASP treatment.
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Introduction

Pneumonia is the leading cause of death in developed countries including
Japan, and most of the deaths from pneumonia occur in patients older
than 65 years of age [1-3]. The developed countries are facing the advent
of unprecedented aging of society, and the field of nursing and the
prevalence of aspiration pneumonia (ASP) in both nursing homes and
healthcare facilities are rapidly expanding [4-6]. Importantly, ASP is the
dominance of hospitalized CAP and hospital-acquired pneumonia
(HAP) among the elderly population (Figure 1) [7]. In the therapeutic
point of view, ASP comprises two pathological conditions: airspace
infiltration with bacterial pathogens and dysphagia-associated
misswallowing. The first-line therapy for the treatment of ASP is
appropriate antibiotics administration. In addition to an appropriate
course of antibiotics, pharmacologic and non-pharmacologic approaches
for dysphagia and upper airway management are necessary for the
treatment and prevention of ASP in the elderly [8].
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Figure 1: Incidence of aspiration pneumonia (ASP) and non-ASP in
total pneumonia as a function of age. ASP, aspiration pneumonia; non-
ASP, pneumonia without aspiration nor dysphagia [7].
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In the non-pharmacologic approaches for ASP, swallowing
rehabilitation and oral healthcare are two key components of treatment
and further prevention for repeated occurrence of ASP in older
populations. Although there is an amount of evidences of oral care for
ASP prevention, there are some controversies of the clinical significance
of oral care for ASP treatment.

In this review, we summarized the EBM of the clinical significance of
oral care for the treatment and/or prevention of ASP in the elderly. Then,
we raised the unsolved questions of the clinical roles of oral care for ASP
in the elderly.

Aspiration Pneumonia Management Strategies for the Elderly

For the bacterial pathogens, the empirical antibiotic therapy
recommended for ASP is considered to be appropriate for the majority
of elderly patients with ASP [4, 7, 9]. A narrow spectrum of antibiotics,
including sulbactam/ampicillin, which are effective against major lower
respiratory infection pathogens and anaerobes, may be selected as first-
line therapy for ASP in the elderly (Figure 2). For the treatment of
dysphagia, pharmacologic approaches for dysphagia and upper airway
management are necessary. Several anti-aspiration agents, which
improve swallowing dysfunction, are clinically available. Angiotensin-
converting enzyme (ACE) inhibitors and cilostazol have reported
efficacy in the prevention of pneumonia among older patients who have
a history of cerebral infarction [10]. On the other hand, several
swallowing disturbance agents are known to exist; anticholinergic
medications, which cause dry mouth, and antipsychotic/neuroleptic
medications may interfere with swallowing by impairing the elderly
person’s ability to move food and swallowing reflexes. These
medications should not be administered in elderly patients with a high
risk of pneumonia. Both pneumococcal and influenza vaccines are
recommended for the administration of the prevention of ASP.
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Figure 2: The management strategy for the treatment of pneumonia in
relation to its mechanisms. Pneumonia in the elderly is characterized by
airspace infiltration with bacterial pathogens and dysphagia-associated
misswallowing. SBT/ABPC, sulbactam/ampicillin; GER Tx, treatment
for gastroesophageal reflex [8].
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For the treatment of dysphagia, non-pharmacologic approaches are
strongly necessary for elderly patients with ASP. Since antimicrobial
agents cannot improve swallowing problems, dysphagia therapy is a
fundamental approach for the treatment of ASP. The main pathology of
ASP is microaspiration of oropharyngeal contents during night,
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swallowing rehabilitation must be necessary for the ASP treatment.
Unfortunately, swallowing rehabilitation cannot totally restore the
normal swallowing function in patients with ASP. That is why oral
healthcare management should be initiated and continued in parallel with
antibiotic treatment of ASP [11-15]. Oral care reduces fever and
pneumonia incidence among elderly patients with a risk of ASP (Figure
3) [16]. The addition of oral cavity brushing and rehabilitation to
conventional oral care is reported to reduce fever in tube-fed patients
with tube feeding [17]. Oral hygiene management intervention may be
an efficient mortality risk factor modifier in nursing home-associated
pneumonia [18]. It has been reported that oral care level, the number of
decayed teeth, and tube feeding are significant predictors for the
development of ASP.
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Figure 3: The rate of pneumonia in elderly people receiving oral care
and in those who did not receive oral care [16].

Participants were selected from 11 nursing homes. Nurses or caregivers
cleaned their teeth by toothbrush after each meal and scrubbed the
pharynx with an applicator with povidone iodine (1%) every day.
Dentists assessed oral status once a week for the oral-care group.
Participants were randomly assigned oral care or no active treatment in
September, 1996, and

were followed up for 2 years.

Importantly, fasting does not prevent the development of ASP in the frail
elderly. The silent aspiration of oropharyngeal content, which
predominantly occurs during night, may not be avoided by the fasting
itself. Then, percutaneous endoscopic gastrostomy (PEG) is sometimes
performed as a means of preventing ASP; however, there is little
evidence to indicate that it prevents pneumonia [19].

Definition of Oral Care and Oral Management

In the literature, oral care and oral management are often overlapping
and confused. In this review, we determined the terms of oral care and
oral management as follows: “Oral care” includes tooth brushing or
mouth rinsing for oral cavity cleansing [1]. The term “oral management”
is amore comprehensive notion of oral care, which refers to oral hygiene
as well as maintenance and restoration of chewing and swallowing
function using oral rehabilitation and dental treatment through the use of
prosthesis such as dentures. Thus, oral management usually aims to
maintain optimal oral intake and speech function. Effective oral
management requires multidisciplinary collaboration between dentists,
dental hygienists, pulmonologists, rehabilitation physicians, nursing
staff, pharmacists, speech therapists, physical therapists, occupational
therapists, and nutritionists. But dentists and dental hygienists have a
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central role in good performance of oral management for the elderly
patients with dysphagia.

The Prevention of Postoperative ASP by Using Oral Care and
Oral Management

One of the major postoperative complications is pneumonia. Because
many surgeries performed on elderly patients with cancer and orthopedic
disorders in the recent aged society, the postoperative pneumonia is
largely depending on the ASP mechanism. It has been repeatedly
reported that preoperative oral care effectively prevents postoperative
pneumonia in patients undergoing surgery under general anaesthesia
[20-22]. In addition to the reduction of postoperative pneumonia, and
perioperative oral management reduces the incidence of febrile episodes,
probably due to silent aspiration [23, 24]. Based on these evidences, most
of the general hospitals prepared for the clinical path of perioperative
oral care program including preoperative and postoperative oral
management, collaborated with dental professionals [25]. Further,
patients who undergo esophageal or head and neck cancer surgery and
those with stroke are predisposed to oral dysfunction and dysphagia.
Dental prosthetic rehabilitation is necessary to maintain and restore oral
and swallowing function to prevent aspiration pneumonia.

Oral Management for Elderly Patients Requiring Long-Term
Care in Homes or Care Facilities: Clinical Significance of
NHCAP

Many older subjects faced the risk of ASP. In particular, elderly patients
in special care facilities and nursing homes have the highest risk of

Table 1: Basic oral care techniques.

pneumonia. The type of pneumonia has been recently determined as
nursing and healthcare associated pneumonia (NHCAP) in Japan. The
persons requiring long-term care sometimes cannot care for themselves
due to diminished activities of daily living and therefore require a
caregiver. A study conducted with bedridden elderly patients
hospitalized for chronic illnesses found that when these patients received
proactive oral care (tooth brushing), fevers at 1 month after admission
and pneumonia during hospitalization occurred less frequently [17]. For
patients with a risk of NHCAP, oral care and oral management have a
beneficial effect on the prevention of pneumonia development.

Basic Oral Care Techniques

Oral care is performed in the following order: oral moisturizing,
softening of dried contaminants, cleaning of tooth surfaces, removal of
softened contaminants, swabbing, and oral moisturizing (Table 1). In
addition to these basic techniques, the oral cavity is suctioned as
appropriate during care to prevent the aspiration of contaminated saliva
and water. Patients who require oral care often suffer from dry lips
and/or mouth. The appropriate oral moisturizing is necessary for the
good performance of the initiation of oral management. In the event of
severe dry mouth, dried contaminants are softened via humidification.
Oral moisturizer is applied to dried desquamated epithelium and phlegm
on the oral mucosa to soften them. Once brushing is completed, care is
performed, starting with the moisturized mucosa. The tongue is cleaned
from back to front with a tongue brush applied with light pressure. In the
event of severe dry mouth, swabbing and oral moisturizing are
concluded by lightly applying oral moisturizer to the patient’s lips and
oral cavity.

i) Oral moisturizing.

The lips and mouth are moistened with a moisturizer or mouthwash and then cleaned. An oral moisturizer
is applied to the lips and then to the dry oral mucosa.

ii) Softening of dried contaminants.

Oral moisturizer is applied to dried desquamated epithelium and phlegm on the oral mucosa to soften them.
After the moisturizer is applied, desquamated epithelium requires several minutes to soften, during which
time tooth surfaces are cleaned.

iii) Cleaning of tooth surfaces.

A soft toothbrush is used for patients with bleeding tendency or severe pain. An interdental brush is also
used as necessary.

iv) Removal of softened contaminants.

Once brushing is completed, care is performed, starting with the moisturized mucosa. The contaminants are
removed by brushing them out from the back of the oral cavity toward the opening of the patient’s mouth
using a sponge brush. The tongue is cleaned from back to front with a tongue brush applied with light
pressure.

V) Swabbing and oral moisturizing.

Oral care results in a temporary increase in the number of oral bacteria. The contaminants must be collected
properly. Patients who are capable of gargling are asked to gargle. Patients who cannot gargle or are at a
high risk of aspiration should not be forced to gargle. Instead, oral bacteria can be collected by wiping tooth

surfaces and oral mucosa with oral cleansing wipes.

The Controversy Results of Oral Care for the Prevention of
Pneumonia in Elderly Patients in Several Circumstances

The efficacy of oral care for reducing the incidence of pneumonia has
been clearly observed in untreated frail elderly patients, but not in well-
cared elderly persons. Yoneyama and others first described that oral care
lowered the risk of pneumonia in institutionalized elderly patients in
1999 [16]. At that time, institutionalized elderly patients had never
performed standardized oral care in the facilities. The efficacy of oral
care was strongly observed in the untreated elderly subject with
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untreated oral hygiene. In these days, standardized oral care and oral
management are commonly performed in nursing homes and hospitals.
Thus, the preventive effect of oral care for ASP was rarely identified in
the facilities and hospitals. The Cochrane systematic review concerning
oral care for nursing home-acquired pneumonia (NHAP) claimed that no
high-quality evidence could determine which oral care measures are
most effective for reducing NHAP. Although low-quality evidence
suggests that professional oral care could reduce mortality due to
pneumonia in nursing home residents when compared to usual care, this
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finding must be considered with caution. Evidence for other outcomes is
inconclusive [26].

So far, few clinical guidelines for cancer treatment recommend oral
management by dentists as routine perioperative care. Pneumonia can be
a complication of esophageal cancer. Shin J et al. analysed 3412
esophagectomy cases of which 812 were open, and 2600 were
thoracoscopic surgery [27]. The postoperative aspiration pneumonia was
4.5 % of 730 patients with open surgery and 4.9% of 1271 patients with
thoracoscopic esophagectomy. The preoperative oral management
(POM) by dentists reduced the risk of AP to 2.2% and 3.2% of surgery,
respectively. Similar results obtained by other researches [28]. The
results suggested that in patients undergoing open or thoracoscopic
esophagectomy, POM by dentists prevented the occurrence of
postoperative aspiration pneumonia. However, the risk difference of
postoperative aspiration pneumonia ranged from only -2.49% to -2.02%
between the POM and control groups. The evidence of the preventive
effect of POM in esophageal cancer patients is very solid, but the clinical
impact may be very limited.

Conclusion

Oral care and management have a potential role in preventing aspiration
pneumonia by reducing oral bacteria and improving oral functions. The
efficacy of oral care for reducing the incidence of pneumonia has been
clearly observed in untreated frail elderly patients, but not in well-cared
elderly persons. It has been established that oral care is cyclically
significant for the prevention of ASP in the elderly. However, oral
problems are not the primary cause of ASP in the elderly. For the
treatment of dysphagia, both approaches, such as swallowing
rehabilitation and oral healthcare, must be necessary for elderly patients
with a high risk of ASP in nursing homes. Although there is an amount
of evidences of oral care for ASP prevention, there are some
controversies of the clinical significance of oral care for ASP treatment.
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