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Abstract

In this article, the possible effects of Removable Prosthesis (RP) on patients' health who have specific systemic disorders is
reviewed. The study employed keywords pertaining to correlations between RP and six pathologies, namely: HIV, Gastric-
Helicobacter pylori infection, diabetic mellitus, lung disorders, cancer, and cardiovascular diseases. An examination of the
literature revealed that the Candida albicans organism is more commonly detected in the oral flora of patients with dentures
who have one or more of the six general diseases mentioned than in denture wearers who have good health. The sanitary
procedures required to reduce the risk of many ill ness should be reinforced in case of these patients, especially in the presence
of physical or psychological disability. Considering this, patients with compromised health may benefit from expert therapy to

remove Candida albicans and careful attention to dental hygiene.
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Introduction

In medically compromised patients, understanding the
diseases associated with or potentially caused by prosthetic
microbiological plaque is crucial to preserving oral health
and preventing complications. Denture plaque (DP) is
defined as a dense microbial layer comprised of
microorganisms and their metabolites. The aim of this paper
is to investigate the common risks related to medically
compromised patients wearing a complete denture
prosthesis M. Because majority of the population is older
and more likely to seek dentures, it's critical to systematize
information about their unique needs and responses. Total
denture care is dependent on the analysis of the data that is
currently accessible, so that a final treatment plan may be
created, and the patient can be assessed. Treatment planning
for denture health services is very difficult and complex
process that needs to be customized to the patients'
anatomical, biological, psychological, and instructional
needs. Thus, the patient's attitude and the general state of the
soft tissue area both have a significant role. Different
systemic diseases are important considerations while
making dental therapy option. It is crucial to measure the
area for appropriate delivery before the placement of any
prosthesis in place . The interaction between the patient
and dentist, the dentist’s ability to provide care will sustain a
tooth in function, and according to patient’s preferences Fl.
The state of one's oral health influences many aspects of
life, including communication, comfort, eating, appearance,
and emotional stability. Many Research has demonstrated
the oral-systemic relationship. Individuals with joint
replacement, coagulation disorders, and specific heart
problems are believed to be susceptible to certain bacteria
that inhabit the oral cavity . As the need for complete
denture increases, so does the predicted demand for them,
nevertheless, there aren't many published standards for
complete denture prosthesis maintenance and daily care [,
The three most prevalent denture-related mucosal lesions in
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elderly people who wear complete dentures includes,
traumatic ulcers, angular cheilitis, and denture stomatitis (1.
The most common type of microbe involved in complete
denture wearers is Candida — a type of fungus. The
condition is termed as Denture stomatitis . As a result,
they should always start with the elimination of denture
faults, denture plaque control guidelines, and to discontinue
wearing denture at night time [,

Materials and Methods

In this work, we have chosen to treat the most documented
systemic diseases associated with this problem. Based on
recent publications, we limited our search to the major
diseases that may be associated with complete dentures. Six
diseases are considered common among prosthetic wearers
and are major risk factors for survival in elderly patients.

Inclusion Criteria

= Articles written in English.

= Articles from 2011 till 2022 were collected and
segregated which are related to complete denture
prosthesis and systemic diseases.

= Articles on studies of the relationship between the
complete denture and Human immunodeficiency virus
infection (HIV), Diabetes mellitus (Type | and Type II),
Pulmonary disease, Gastric —H pylori, Cancer and
Cardiovascular Diseases.

Exclusion Criteria

= Articles written in languages other than English.

= Clinical case reports.

= Articles on the studies of denture other than complete
denture.

=  Articles about healthy patients’ denture wearer.
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Human Infected Denture
Wearer

The irregular surface of acrylic resin in dentures creates
favourable conditions for microbial attachment, including
the invasion of Candida. In HIV-infected patients carrying
complete denture, this fact takes on particular importance
due to their immunosuppression I,

For these patients, the effect of complete or partial
removable dentures (PDR) is to increase the frequency of
Candida albicans infection isolated from the mouth. The use
of removable denture prosthesis has an important factor in
the isolation of C. albicans from HIV-infected patients and
CD4 count appears to play a role in the presence of oral
candidiasis [,

Immunodeficiency Virus

Diabetic Denture Wearer

Between types | and Il, the incidence of type Il diabetes
(non-insulin-dependent diabetes mellitus) is the most
common form of the disease associated with denture wearer
(11, It can have serious health consequences if not properly
cared for, and unfortunately, because one-third of diabetics
are undiagnosed ™2, Dental professionals must play an
important role in the diagnosis and management of diabetic
patients (%1, Additionally, diabetes has a positive correlation
with tooth loss . Type Il diabetes may be a factor in the
development of Denture Stomatitis (DS) along with
periodontal diseases.DS is more common and severe in
patients with non-insulin-dependent diabetes compared with
DW with normal glucose metabolism [15 161,

The primary bacterial pathogen of DS is the yeast C.
albicans, but non-albicans species have also been implicated
in the disease, such as Candida glabrata which predominates
as a notable mucosal pathogen mouth [27],

Both infections can increase the patient's risk of bacterial
infection. This in turn may increase the risk of chronic and
systemic inflammatory diseases such as atherosclerotic
coronary artery disease, stroke and hypertension 8l At
present, C. glabrata was discovered which resembles non
albicans candidia species was isolated from oral candidiasis
in individuals suffering from advanced cancer, HIV
infection and diabetes 9,

Increased blood glucose causes a higher incidence of oral
candidiasis. By lowering the amount of Candida
colonisation in the mucosa that supports dentures, oral
hypoglycaemic medications can help uncontrolled Type Il
diabetic DWs maintain better health 2%, Patients should be
informed the significance of maintaining blood glucose
control, cleaning their dentures on a regular basis, and
ensuring that they are kept dry overnight. It appears that
taking this precaution will help to restrict the growth of
Candida.

Cardiovascular diseases and denture wearer

The cardiovascular diseases comprise cardiovascular risk
disorders (hyperlipidaemia, hypertension, diabetes, and
tobacco use) as well as coronary heart disease. There is no
clear correlation between the survival of cardiovascular
disease and removable denture; nevertheless, cardiovascular
survival may be positively impacted by the number and
maintenance of surviving teeth, as well as by the elimination
of potential inflammatory foci such as retained root tips or
pericoronitis . In a different study, the most prevalent
ailment among the 400 individuals (aged 29 to 70) wearing
RDs was hypertension 22, Dentate individuals frequently
suffer from periodontitis, a bacterial infection, while denture
stomatitis is primarily a fungal infection in DWs 231, Both
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infections may increase the patient’s risk for bacterial
infection dissemination. There could be a higher chance of
developing long-term, inflammatory-based  systemic
ilinesses such as hypertension, atherosclerotic coronary
disease, and stroke [2,

Cancer and Denture wearer

Inflammation  associated ~ with  multiple  primary
malignancies is particularly common in the upper
aerodigestive tract . Oral Candida albicans was more
common in patients (both cancer and non-cancer) who had
dentures than in those who did not. Patients using
immunosuppressive  medications, antibiotics, radiation
therapy, or chemotherapy are more likely to develop
Candida albicans [?%1, Compared to patients without cancer,
individuals with cancer had higher rates of Staphylococcus
species and Gram-negative enteric bacteria isolated from
their palate, dorsum of tongue, and dental pulp 271,

Pneumonia and denture wearer

Wearing dentures while sleeping is linked to developing the
risk of pneumonia in addition to mouth irritation and
microbial load. Dental care may be helpful in preventing
pneumonia in elderly nursing home patients, in this way, a
Japanese study of more than 400 institutional patients, 163
of whom wore dentures, daily oral hygiene, and denture
hygiene performed by caregivers was reported to result in
reduced pneumonia, febrile illness and deaths over a 2 year
of supervision [,

Poor oral health can lead to the entry of respiratory
pathogens into dentures and serve as a reservoir for these
organisms; conversely, a reduction in oral biofilm can
reduce the risk of pneumonia in high-risk individuals.
Denture Wearer, with chronic obstructive pulmonary
disease, had a lower respiratory tract colonized by
pathogenic bacteria during the stable phase of the disease
and during exacerbations. Compared to healthy individuals,
these individuals had a higher frequency of prosthetic
stomatitis that was exacerbated by mucosal infections [2°,
Gastric  helicobacter and Denture wearer
inflammation

Bacterial or fungal oral cavity inflammation may be
accompanied by gastritis, especially in the presence of
dental stomatitis, and fibrous and papillary hyperplasia is
observed in almost 100% of H gastric infections. This
suggests that H. pylori infection in the stomach affects the
oral mucosa remotely, yet the mechanism remains unknown
[29]

Eradicating H. pylori from the oral cavity is more
challenging than from the stomach; if the bacteria survive
antibacterial therapy in the oral cavity, it could re-infect the
stomach within a few weeks. DP management may aid in
the prevention of gastric disease or re-infection caused by
H. pylori. H. pylori in dental plaque may pose a risk factor
for gastrointestinal re-infection and ulcer relapse even after
antibiotic therapy 9.

pylori

Discussion

Several articles about prosthesis and systemic diseases have
been published [BY. Despite its different location and
composition of dental plaque, the microbiology of denture
plague has not attracted as much research as that of dental
plaque 32, Diabetes Mellitus is one of the most common
and widespread systemic illnesses among people who wear
dentures, according to our research. The condition is a
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complex metabolic one that is typified by hypo- or
nonfunctioning beta cells in the islets of Pancreatic
Langerhans, which causes elevated blood glucose levels and
urine excretion of sugar [, Diabetes mellitus patients may
experience periodontal disease breakdown, abscess
formation, xerostomia, which can cause mucosal abrasion
and ulceration, and progressive bone resorption over time
[341, When a patient has xerostomia, they should be urged to
drink water throughout the day, as well as any water-soluble
jelly, an ethanol-free rinse containing lanolin or aloe, or a
saliva substitute comprising Mammalian mucin or
carboxymethyl cellulose may also be administered.
Periodontal disease known as "Denture related stomatitis,"
which can result in respiratory [ and/or digestive
infections ¢, and requires be kept under observation. The
examination and medical history of the ailment are
necessary for the systematic screening of at-risk individuals.
These individuals need to be given extra care after they are
recognised 371,

Patients with compromised immune systems and those on
many medications may have decline in their quality of life
due to ingesting or inhaling bacteria from the prosthetic
microbial plaque 8. As a result, we need to be watchful
and keep an eye on the flora while using the proper hygienic
techniques to control it over time B% 41, It is true that DP,
dental plaque, and biofilms cannot be removed. By reducing
the total microbial burden and using suitable oral hygiene
techniques, such as daily brushing, flossing, and
mouthwash, the pathogenic character of these biofilms can
only be reduced 4. The avoidance and care of any related
aftereffects, such as denture diseases, support the potential
influence on particular systemic illness 2,

According to clinical research, breaking up the biofilm may
be more crucial for treating and preventing denture
stomatitis than using antifungal or antibacterial medications
43 44 The oral microbial ecology of many elderly,
susceptible persons who wear dentures is influenced by their
diet, which is typically heavy in sugar. The conversations
amongst the resident’s vegetation and the recent arrivals,
which either encourage or inhibit the growth and survival of
each distinct species 3. Among the sources of nutrients,
carbs are crucial for the pathophysiology of infections
caused by fungi 6 471, Carbohydrates in diet can controls
the growth of C. albicans biofilms on the denture material
surface [8. Nutrition may affect the ratios of certain
bacterial species in the biofilm's formation 191,

Conclusion

An individual's overall health throughout their life has an
impact on their oral ecology. Initial denture compatibility
with the surrounding environment may eventually result in
tissue harm either directly or indirectly.

There are two complimentary therapeutic techniques that
work together to prevent the growth of microorganisms in
relation to complete denture prosthesis. Limiting the
adhesion phenomenon on entire denture surfaces is the first
step. The second is to get rid of frequent deposits by
creating and keeping good oral hygiene.

Ultimately, more clinical research is required to gain a
deeper understanding of how prosthesis affect patients'
health, particularly those who are most susceptible. It
appears that patient education and information campaigns
are crucial for reducing this risk.

23

www.dentaljournal.net

References

1. Relationship between removable prosthesis and some
systemics disorders Pierre Le Bars, Alain Ayepa
Kouadiol, Justin Koffi N’goran, Zahi Badran, Assem
Soueidan.

2. Systemic Disorder Among Completely Edentulous
Patients -A Retrospective Study Amanthi Ganapathi,
Dhanraj Ganapathy, M. Jeevitha

3. Association of removable partial denture use with oral
and systemic health P.M. Preshaw, A.W.G. Walls, N.S.
Jakubovics, P.J. Moynihan, N.J.A. Jepson, Z. Loewy.

4. Association of Oral Health and Systemic Disease in the
Elderly Manjit Talwar, Gaurav Malik, Suresh Sharma,
Atul Sachdev, Kirti Chaudhry.

5. Evidence-Based Guidelines for the Care and
Maintenance of Complete Dentures: A Publication of
the American College of Prosthodontists David Felton,
DDS, MS, Lyndon Cooper, DDS, PhD, Ibrahim
Dugum, BDS, MS, Glenn Minsley, DMD, Albert
Guckes, DDS, MS, Steven Haug, DDS, MSD, Patricia
Meredith, DDS, MS, Caryn Solie, RDH. David Avery,
AAS, CDT, & Nancy Deal Chandler, MA, RHIA, CAE

6. Prevalence of oral lesions in complete denture wearers-
An original research Prenika Sharma, Reecha Gupta.

7. White lesions associated with removable partial and
complete denture Vishalini Krishnakumar and Divya
Krishnamoorthi.

8. Denture Stomatitis Revisited: A Summary of
Systematic Reviews in the Past Decade and Two Case
Reports of Papillary Hyperplasia of Unusual Locations.
Samiha Yousef Sartawi, Shaden Abu-Hammad, 3
Nesreen A. Salim, and Salah Al-Omoush.

9. Webb BC, Thomas CJ, Whittle T. A 2-year study of

Candida-associated denture stomatitis treatment in aged

care subjects. Gerodontology,2005:22:168-76.

Saudek CD, Herman WH, Sacks DB, Bergenstal RM,

Edelman D, Davidson MB. A new look at screening

and diagnosing diabetes mellitus. J Clin Endocrinol

Metab,2008:93:2447-53.

Li L, Redding S, Dongari Bagtzoglou A. Candida

glabrata, an emerging oral opportunistic pathogen. Crit

Rev Oral Biol Med,2007:86:204-15.

Daniluk T, Fiedoruk K, Sciepuk M, Zaremba ML,

Rozkiewicz D, Cylwik Rokicka D, et al. Aerobic

bacteria in the oral cavity of patients with removable

dentures. Adv Med Sci,2006:51(1):86-90.

Janket SJ, Surakka M, Jones JA, Lam A, Schnell RA,

Rose LM, et al. Removable dental prostheses and

cardiovascular survival: A 15-year follow-up study. J

Dent,2013:41:740-6.

Demmer RT, Desvarieux M. Periodontal infections and

cardiovascular disease: The heart of the matter. J Am

Dent Assoc,2006:137:14S-20S.

Offenbacher S, Barros SP, Altarawneh S, Beck JD,

Loewy ZG. Impact of tooth loss on oral and systemic

health. Gen Dent,2012:60:494-500.

Janket SJ, Surakka M, Jones JA, Lam A, Schnell RA,

Rose LM, et al. Removable dental prostheses and

cardiovascular survival: A 15-year follow-up study. J

Dent,2013:41:740-6.

Ercalik Yalcinkaya S, Ozcan M. Association between

oral mucosal lesions and hygiene habits in a population

of removable prosthesis wearers. J

Prosthodont,2015:24:271-8.

Gendreau L, Loewy ZG. Epidemiology and etiology of

denture stomatitis. J Prosthodont,2011:20:251-60.

10.

11.

12.

13.

14.

15.

16.

17.

18.



International Journal of Dental Research

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

Demmer RT, Desvarieux M. Periodontal infections and
cardiovascular disease: The heart of the matter. J Am
Dent Assoc,2006:137:14S-20S.

Yoneyama T, Yoshida M, Ohrui T, Mukaiyama H,
Okamoto H, Hoshiba K, et al. Oral care reduces
pneumonia in older patients in nursing homes.J Am
Geriatr Soc,2002:50:430-3.

Daniluk T, Fiedoruk K, Sciepuk M, Zaremba ML,
Rozkiewicz D, Cylwik Rokicka D, et al. Aerobic
bacteria in the oral cavity of patients with removable
dentures. Adv Med Sci,2006:51(1):86-90.
Samaranayake LP, Hughes A, Weetman DA,
MacFarlane TW. Growth and acid production of
Candida species in human saliva supplemented with
glucose. J Oral Pathol,1986:15:251-4.

Sumi Y, Miura H, Sunakawa M, Michiwaki Y,
Sakagami N. Colonization of denture plaque by
respiratory  pathogens in  dependent elderly.
Gerodontology,2002:19:25-9.

linuma T, Arai Y, Abe Y, Takayama M, Fukumoto M,
Fukui Y, et al. Denture wearing during sleep doubles
the risk of pneumonia in the very elderly. J Dent
Res,2015:94(3):28S-36S.

Yoneyama T, Yoshida M, Ohrui T, Mukaiyama H,
Okamoto H, Hoshiba K, et al. Oral care reduces
pneumonia in older patients in nursing homes.J Am
Geriatr Soc,2002:50:430-3.

El Solh AA. Association between pneumonia and oral
care in nursing home residents. Lung,2011:189:173-80.
Scannapieco FA. Pneumonia in nonambulatory
patients. The role of oral bacteria and oral hygiene. J
Am Dent Assoc,2006:137:21S-5S.

Sumi Y, Ozawa N, Michiwaki Y, Washimi Y, Toba K.
Oral conditions and oral management approaches in
mild dementia patients. Nihon Ronen Igakkai
Zasshi,2012:49:90-8.

Loster BW, Majewski SW, Czesnikiewicz Guzik M,
Bielanski W, Pierzchalski P, Konturek SJ. The
relationship between the presence of Helicobacter
pylori in the oral cavity and gastric in the stomach. J
Physiol Pharmacol,2006:57(3):91-100.

Berroteran A, Perrone M, Correnti M, Cavazza ME,
Tombazzi C, Goncalvez R, et al. Detection of
Helicobacter pylori DNA in the oral cavity and
gastroduodenal system of a Venezuelan population. J
Med Microbial,2002:51:764-70.

Basha FY, Ganapathy D, Venugopalan S. Oral hygiene
status among pregnant women. Res J Pharm
Technol,2018:11(7):3099-102.

Frank RM, Steuer P. Transmission electron microscopy
of plaque accumulations in denture stomatitis. J
Prosthet Dent,1985:53:115-24.

Newman MG, Takei H, Klokkevold PR, Carranza FA.
Carranza's clinicalperiodontology. Elsevier health
sciences, 2012.

Taylor GW, Burt BA, Becker MP, Genco RJ,
Shlossman M, Knowler WC, et al. Non-insulin
dependent diabetes mellitus and alveolar bone loss
progression over 2 years. J Periodontol,1998:69(1):76-
83. Pubmed PMID: 9527565.

Scannapieco FA. Pneumonia innonambulatory patients.
The role of oral bacteria and oral hygiene. J Am Dent
Ass0c,2006:137:21S-58S.

Berroteran A, Perrone M, Correnti M, Cavazza ME,
Tombazzi C, Goncalvez R, et al. Detection of
Helicobacter pylori DNA in the oral cavity and

24

37.

38.

39.

40.

41.

42,

43,

44,

45.

46.

47,

48.

49.

www.dentaljournal.net

gastroduodenal system of a Venezuelan population. J
Med Microbiol,2002:51:764-70.

Sumi Y, Nakamura Y, Michiwaki Y. Development of a
systematic oral care program for frail elderly persons.
Spec Care Dentist,2002:22:151-5.

Samaranayake LP. Host factors and oral candidosis. In:
Samaranayake LP, MacFarlane TW, editors. Oral
Candidosis. London: Butterworth, 1990, 66-103.

Yang F, Zeng X, Ning K, Liu KL, Lo CC, Wang W, et
al. Saliva microbiomes distinguish caries-active from
healthy human populations. ISME J,2012:6:1-10.
Lacoste Ferré MH, Hermabessiere S, Jézéquel F,
Rolland Y. Oral ecosystem in elderly people. Geriatr
Psychol Neuropsychiatr Vieil,2013:11:144-50.

Thomas JG, Nakaishi LA. Managing the complexity of
a dynamic biofilm.J Am Dent Assoc,2006:137:10S-5S.
Dietrich T, Garcia RI. Associations between
periodontal disease andsystemic disease: Evaluating the
strength of the evidence. J
Periodontol,2005:76(11):2175-84.

Ramage G, Zalewska A, Cameron DA, Sherry L,
Murray C, Finnegan MB, et al. A comparative in vitro
study of two denture cleaning techniques as an effective
strategy for inhibiting Candida albicans biofilms on
denture surfaces and reducing inflammation. J
Prosthodont,2012:21:516-22.

Jose A, Coco BJ, Milligan S, Young B, Lappin DF,
Bagg J, et al. Reducing the incidence of denture
stomatitis:  Are  denture  cleansers  sufficient?
JProsthodont,2010:19:252-7.

Morhart RE, Fitzgerald RJ. Nutritional determinants of
the ecology of the oral flora. Dent Clin North
Am,1976:20:473-89.

Ene IV, Heilmann CJ, Sorgo AG, Walker LA, de
Koster CG, Munro CA, et al. Carbon source-induced
reprogramming of the cell wall proteome and secretome
modulates the adherence and drug resistance of the
fungal pathogen Candida albicans.
Proteomics,2012:12:3164-79.

Ene 1V, Adya AK, Wehmeier S, Brand AC, MacCallum
DM, Gow NA, et al. Host carbon sources modulate cell
wall architecture, drug resistance and virulence in a
fungal pathogen. Cell Microbiol,2012:14:1319-35.
Santana IL, Gongalves LM, de VasconcellosAA, da
Silva WJ, Cury JA, Del Bel CuryAA. Dietary
carbohydrates modulate Candida albicans biofilm
development on the denture surface. PLo0S
One,2013:8:e64645.

Human Microbiome Project Consortium. Structure,
function and diversity of the healthy human
microbiome. Nature,2012:486:207-14.



