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Abstract

Objectives: Reeently, there has been a resurgenee of interest in the interaetions between oral eonditions

and a number of prevalent systemie diseases. The morbidity and mortality of the dependent elderly that

result from aspiration pneumonia have been reeogni/ed as a major geriatrie health problem. 1 he purpose

of this study was to gain more infomiation on the tnieroflora of plaque on dentures and to assess the

existenee of oral infeetious pathogens potentially eausing the respiratory disease in the dependent elderly.

Subjects and Methods: The denture baeterial flora of 50 dependent elderly were examined to identif>

mieroorganisms by the culture method. Results: IS speeies of mierootganisms were deteeted in denture

ptaque in this study. A \ ariety of pathogens w ith the potential to cause respirator) infection pathogens

colonized on the dentures of dependent elderly. Conclusion: The results of the present study revealed that

bacteria that commonly cause respiratory infection colonized on the dentures of dependent elderly,

suggesting that denture plaque may funetion as a reservoir of potential respiratory pathogens to facilitate

colonization on the oropharynx.
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Introduction

In a number of societies, the proportion who are
elderly is steadily increasing. Japan faces a
globally unprecedented future as an aging society.
It is widely acknowledged, both in and outside
government, that by 2020 more than one in four
Japanese will be over 65'. It is known that the
prevalence of denture wearing increases with age\
and that most denture-wearing patients, especially
dependent elderly, do not keep their prostheses
clean \

Pneumonia can be a life-threatening infection,
especially in the elderly, and it is a significant cause
of morbidity and mortality^. Aspiration of
pharyngeal bacteria has been identified as the
major route of infection in the development of
pneumonias Poor denture hygiene may promote
oropharyngeal colonization by potential

respiratory pathogens. Oral bacteria can be released
from the denture plaque into the sali\ ar\ secretions
which are then aspirated into the lov\er tespiratory
tract to cause pneumonia. Several studies have
reported that denture plaque may be a source of
respiratory pathogens^'' . Howe\ei, few studies
have investigated whether respiratory pathogens
colonize the denture plaque of dependent elderly
despite the facts that: (I) the oral hygiene of
dependent elderly individuals is extremely poor',

(2) the tiiortality and morbiditv of pneumonia in
elderly institutionalized individuals ate high\ and
(3) the prevalenee of dentute wearing increases
with age .

To gain more information on the tnicrollora of
plaque on dentures, we have undertaken this
microbiological study, with special attention to the
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presence m ahsciKe ol lesp i ia ln iy pal l iogenu

hai.li.-i 1.1 in the dentnie plaque I IK- purpose ol this

studv was lo deleini ine il potential lespi iatoiy

p a t h o g e n s coUMii/e the d e n t u r e p l a q u e o\

dependent elderlv

Matoi iais and ine lhods

/. Siihui Is

littv patients of the Department of Dental .Suigery

ol National Cluibu Hospital partieipated in this

suidv Ihev eonsisteil ol .^0 dependent elderly (24

wiMiien and 2(^ men, age range: dO S') years old;

mean age : 74.^) + 9.7) w h o wear max i l l a ry

eomplete dentures and require oral eare hv their

earegivers . The study populat ion satisfied the

following requirements for inelusion within this

projeet: (a) the absenee ol aetive oral disease, (b)

no historv ot antimierobial therapy within the

p r e v i o u s e ight w e e k s , and (e) no his tory of

diabetes. .Ml dentures were funetional, and had

been worn for at least two years and a maximum

of IS years. .Ml patients showed plaque on the

fitting surfaee of their ma\ i l la i \ eomplete dentures.

: . McthnJs

The denture surfaee w as first earefully dried by a
sterile gauze to avoid eontamination by saliva.
Denture plaque from the fitting surfaee of upper
full dentures was aibbed with No. 1 Seed .Swab
(Eiken Kagaku.Tokvo Japan) toeolleet speeimens,
whieh were then eheeked for mieroorganisms by
the eulture method. .All oral mierobiologieal
sampling w as eondueted by a single examiner. The

sample was immediately transported to the
laboratory. .Speeimens were inoeulated onto 5
peieent sheep's blood agar plates, elioeolate agar
plates, MaeConkey agar (I ikeii Kagaku, Tokyo
lapani , OPA agar plates (Nippon Beekton
DiekiiisoM, Tokyo Japan), C'HROM agar eandida
(Kanto Kagaku, Tokyo Japan) for aerobie
organisms, espeeially respiratory pathogenic
baeteria. The prevalence of potential respiratory
pathogens was determined by eulture. The plates
were ineubated at 35"+ 2' for 4S hours under
aerobic conditions, and representative eolonies
isolated were subeultured and identified by
standard methods'". In this study, subjects were
considered coloni/ed with respiratory pathogens
only il Staphyhu (X i IIS aurciis, StrcpldCdccns
pncumonicic, Psciulnmoncis aeriiginosa,
Hacmophiliis infliwiKoc, Haemophilus
paiainjluciizae, Enlcroluuter cloacae. KIchsiclla
pneiimoniac, Scrratia maiccsccns, Proteus
mirahilis or lisi Iwru hia coli were isolated from
any denture sample.'•"•'-

Results

/. Microflora of denture plaque of dependent
elderly

Aerobie baeteria were isolated in 50 patients. The
deteetion rates of aerobie organisms of denture
plaque are summarized in Figure 1. The
predominant aerobie organisms on dentures were
Siirptococcus spp. (deteetion rate: 987r), Candida
spp. (S()^ ) and Neisscria spp. iM^'< ).

Microflora of denture plaque of dependent elderly
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Figure 1. MicrnllDra ol denture plaqiic ol dependent elderly.
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2. l\(\\i>irttlor\'
A \ ; i i ie ty ol potent ia l r csp i ia lo iy palhojicns

coloni /o t i the oral (.avitics ol the den tu ic ol

depeiulcnt CKICIIN (Figure 2). The predominant

po ten l ia l r esp i ra to ry p a t h o g e n s dc tcc led on

d e n t u r e s were Inicrohacier cloacae (IS'< ).

Kleh.\iclla pneiinioniite (Id' < ), and .Siai>liyloc(i((ii.\
aiireus (IO'<). No Hacmophilus influen:ite.
Serralia nuiices( (iis, Proteus mirahilis or
SneptociH ciis pncuinoniae wore detected in
denture plaque.

In 23 cases out of 50 (46' i ), potential respiratory
palhogens colonized in the denture plaque.

Discussion

1. Microflora of denture plaque of dependent
elderlv

The oral cavity harbours a complex microbiota.
with >300 identified (and probably a similar
number of unnamed) species of bacteria so far
isolated. These bacteria form complex, but well-
ordered structures referred to as dental plaque on
the teeth, and also as denture plaque on the denture
surfaces'". Theilade et al. reported that the
microflora of denture plaque is highly variable, and
to a large extent similar to that of some forms of
dental plaque, where streptococci, facultative
actinomyces. and in some cases also lactobacilli.
predominate". Carlsson ei at. demonstrated that
Streptococcus mutans and Streptococcus sangiiis
w ere prominent members of the flora on dentures''*.
The results ot the present study demonstrated that
the predominant aerobic organisms on dentures
were Sirepiococcii.\ spp. (detection rate: '•)S'̂ 7f),

Candida s|)p. (8()'/^ ) and Netssciiit spp.
CoullcT et al.^'' icporlL'd that the denture could
induce an increase in pathogens SIK li as Neissci la
s|i|i. c lc , uhn.h IS sii|ipoi'liVL' ol the results in the
piL'sent study. In this study, IS species of
inieniorganisiiis were delected in denture plaque,
among the mosi numerous niimbeis mentioned in
pre\ious reports. Lack o( attention looral hygiene
results in an increase in the mass and complexity
of denture plaque, whieh may lOster an
environment that promotes eoloni/alion by many
organisms. Since functionally-impaired elderly
patients often reeei\ e poor oral care, they may have
denture bacterial colonization with aerobie flora.
The results of this study were slightly different
from those of former reports. Further studies are
needed lo elanly the difference in the detected
speeies.

Previous microbiological studies have mainly
concentrated on the presence and possible role of
yeasis in denture-induced stomatitis" ''. Gusberti
et al. reported that Candida albicans represented
only a minor part of the total cultivable flora'\
However, our results show ed that Candida spp. is
one of the most predominant organisms. These
findings suggested that the denture plaque on the
dependent elderly might be different from that ot
a healthy patient or the tlora might ha\ e changed
within 25 years beeause of the use of man\ drugs
including antibiotics. When the plaque is left
undisturbed, there will be an increase in Candida
spp. colonization. Therefore, poor denture hygiene
may also be responsible for the high levels of
Candida spp. found in this stud\.

Detection rates of potential respiratory pathogens on dentures
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Figure 2. Detection r;ites ut potential rcspir.itMi> pathogens on dentures
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bacterial pnetimonia in ailtilts is the result of
aspiration of oropluuvtigeal llora into the lower
respiratory tract and failure of host defence
mechanisius to eliminate the contaminating
bacteria, which nuiltipl\ in the lung and cause
infection. Respiratorv pathogens are not usually
prominent members of the oral indigenous flora
of health) adults'. Because coloni/ation of the
pharyngeal nuieosa by respiratory pathogens is
thought to be a transient phenomeimn, it is possible
that respiratiM V pathogens could originate from the
oral ca\it\ . Recent studies have suggested that
dental plaque is a potential reservoir for respiratory
infection'**-' .\n increase in potential respiratory
pathogens in the oral cavity has thus been
considered a high risk factor for aspiration
pneumonia. Russell et al. reported the prevalence
and distribution patterns of suspected respiratory
pathogens in the dental plaque of older indi\ iduals
living in a long-term care facility'. Few studies
have reported the possibility of denture plaque as
a source of respiratory pathogens. The possibility
that denture bacterial plaque might be involved
during the sequence of initial colonization and may
represent a specific source of no.socomial infection
has been poorly examined. The present study
evaluated the prevalence of potential respiratory
pathogens tn the denture plaque of dependent
elderly.

The results of this study detected potential
respiratory pathogens with a high frequeney in
denture plaque samples. Denture plaque may
therefore provide a reservoir for respiratory
pathogen colonization that can be shed into saliva.
These results also indicated that dependent elderly,
who are at greater risk for lower respiratory
infection, have a greater tendency for their denture
plaque to be colonized by respiratory pathogens.
It is suggested that the denture plaque may
constitute an additional, possibly more stable,
reservoir of respiratory pathogens. Oral healthcare
for elderly patients in nursing homes reduces
bacterial pneumonia-', and denture plaque control
is essential for the prevention of bacterial
pneumonia.

We conclude from our study that denture plaque
must be considered a specific reservoir of
colonization and subsequent aspiration pneumonia
in dependent elderly. Therefore, maintenance of
good denture hygiene may by itself reduce
oropharyngeal colonization by potential respiratory
pathogens. In the light of the well-recognized
relationship between denture cleanliness and the

oral health of the denture patient, the importance
of plaque removal from a denture cannot be
overemphasized.
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