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cysts of the jaws. Materials and methods of research. To assess the state of microcirculation by LDF examined
60 patients with odontogenic cysts of the jaws, including 26 men and 34 women. The mean age of patients was
35.42+2.1 years. The study was performed at the preoperative stage, on days 7 and 30 after cystectomy. Recording
of each LDF-gram was performed at a temperature of 22° C, from 10.00 to 11.00 in the morning. To assess the
parameters of the microcirculatory tract, the following indicators were taken: the mean value of tissue perfusion
(TP), determination of the level of “flax” (SCO) — the standard deviation of the oscillations of the TP in a given
period of time. Under conditions of normocirculatory type of periodontal tissue microcirculation, the lowest fixed
parameter is in the projection of odontogenic cyst, where the amplitude of endothelial oscillations AmaxE (Hz) =
(0.120+0.005) compared with intact periodontal AmaxE (Hz) = (0.210+0.032). Indicators of active flax motions have
a similar amplitude, with a difference of + 0.008 Hz. On the 7th day of observation, the patients have a hyperemic
type of microcirculation. In 28% of cases during surgery, there is a stagnant type of microcirculation. On the 30th day
of follow-up, normocirculatory, spastic and hyperemic types of microcirculation were recorded in both groups, but
the number of patients with normocirculatory type increased by 16%, and with hyperemic type — decreased by 3%.
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The connection of the publication with planned re-
search works. The present research is a part of the re-
search project “Improvement of prosthetic techniques
and materials quality in the treatment of dental pa-
tients”, state registration Ne 0115U000146

Introduction. The emergence of prosthetic stomati-
tis (PS), as evidenced by numerous publications, remains
a significant problem in modern dentistry. Despite the
widespread use of modern materials and manufacturing
techniques of the prostheses themselves, as evidenced
by publications, PS is observed in about 70% of people
using a prosthesis for more than 1 month [1]. And with
a longer period of using the prosthesis, this figure is
higher. And in about 90% of cases, the causative agents
of PS are fungi of the genus Candida, in the overwhelm-
ing number of cases it is C. albicans, which in most cases
are present in association with the bacterial flora [1,
2]. All this outlines the essential features of the course
of this pathology, the treatment of which is difficult in
practice. PS should be distinguished from subprosthetic
stomatitis, which is also often associated with dental
prosthetics. However, the cause of its development is
trauma of the oral mucosa due to defects in the pros-
thesis, improper fit, etc. It is subprosthetic stomatitis,
in contrast to prosthetic stomatitis, that is considered
a risk factor for the occurrence of precancerous and
malignant neoplasms of the oral cavity [3]. The gener-
ally recognized factors that contribute to the manifes-
tations of PS from a clinical point of view, according to
authoritative researchers, are the elderly and senile age
of the patient [4], the constant wearing of a full upper
denture (replacing all upper teeth in the upper jaw). The
likelihood of developing this pathology is higher when
the prosthesis constantly remains in the mouth and is
not removable during sleep. Other factors include xe-
rostomia (dry mouth), diabetes mellitus, chronic diges-
tive disorders, and a high-carb diet [1, 4]. The infectious
carriage of C. albicans also plays a role. Moreover, the
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carriage of these opportunistic microorganisms goes far
beyond the purely dental problem. In general, it has a
clear population tends to increase and is considered by
many authors as a typical opportunistic infection [5].
According to the modern studies, during the twentieth
during the twentieth century, the carriage of C. albicans
on the oral mucosa increased from 10% in the 1920s
to 46-52% in the 1970s and is now detected in about
30-50% of the healthy population as a component of
normal microflora of the oral cavity [6].

Other factors in the promotion and maintenance of
PS are widely discussed. In particular, they are noted as
possible violations of the manufacturing technology of
prostheses associated with errors in the clinical stages
of their production or the pathological effect of chemi-
cal ingredients that make up the manufacturing mate-
rial [2]. Compliance with the patient’s oral hygiene and
the rules for caring for dentures is also important. How-
ever, most researchers tend to associate the widespread
prevalence of candidiasis in PS (like stomatitis itself)
with hypovitaminosis caused by impaired carbohydrate
metabolism. This is especially evident in diabetes mel-
litus and leads to exacerbations of mycotic diseases [6].

Modern researches show the significantly higher
prevalence of Candida albicans in patients with diabetes
versus healthy subjects [6, 7]. Poor glycemic control in
patients with DM Type 2 correlates with higher prob-
ability of presence of Candida albicans in the oral cavity
[8]. The longitude of the disease is also a predisposing
factor for the lesion of the oral musoca with various
fungi of Candida family [9, 10].

We can conclude that the role of diabetes mellitus
and the associated with it decrease of the tissue toler-
ance to elevated glucose levels may be a highly underes-
timated factor in the onset and chronicity of PS.

Aim of the research: to evaluate the effect of pros-
theses on the seeding of the oral mucosa by the Can-
dida fungus in patients with diabetes mellitus type 2, as
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well as the effectiveness of prevention and treatment of
prosthetic stomatitis.

Object and methods of the research. To evaluate
the features of fungal seeding in prosthetic stomatitis
in patients with diabetes mellitus type 2, we studied
the prevalence of Candida fungal infection of prosthetic
beds and prostheses in 66 patients with diabetes melli-
tus before and after prosthetics. The study included pa-
tients with a verified diagnosis of type 2 diabetes proved
by an endocrinologist at least three years ago. All stud-
ied patients used acrylic plate prostheses of various con-
figurations, including both full and partial plate struc-
tures. All of them were divided into three study groups
depending on the prophylaxis of candidiasis of the oral
mucosa and the treatment of PS. The 1st group consist-
ed of 11 people who were recommended to thoroughly
carry out daily hygienic care of prostheses. They com-
piled a conditional control group for the effectiveness of
drug prevention and treatment of PS. The second group
consisted of 43 patients who took Fluconazole orally
at a dose of 200 mg once a day and rinsed the mouth
with alkaline solutions for 14 days. Patients of the third
group (12 people) used applications under the base of
prostheses of 1% cream “Clotrimazole” twice a day, im-
mediately after a meal. The treatment duration were 14
days. The composition of the study groups did not differ
significantly with the Kennedy classification. Adherence
to recommendations and drug intake were monitored
through daily patient self-records.

To assess the microbial contamination in all subjects
before the study, 7 days after the installation of the
prosthesis and the start of prophylaxis and treatment,
14 days after and 30 days after, a morning smear taken
from the mouth before any oral hygiene actions. Next, a
series of tenfold dilutions in isotonic sodium chloride so-
lution was prepared from the test material and inoculat-
ed into tubes with Sabouraud agar, considering the cul-
tivation conditions. At the end of the incubation period,
the number of colony-forming units (CFU) in 1 ml was
counted, thus concluding the total microbial contami-
nation. The isolated microorganisms were identified by
conventional methods, considering the morphological,
cultural, and biochemical properties based on the tradi-
tional classical bacteriological methods [5].

The results of the research. Our researches showed
that the oral cavity in 65.9% of the studied patients of
all study groups was significantly seeded with Candida.
Moreover, in patients using complete remov-

Table - Indicators of the intensity of seeding with
Candida fungi in the oral cavity of patients with
diabetes mellitus type 2 who used plate prostheses,
colonies*107, M+m

The observation period after
Researched the start of treatment, days
groups 0o | 7 [ 14 [ 30
Sowing before placing the prosthesis — 20.50+0.10
1st group |20,50+0,10| 36,6+0,5 | 28,0+0,4 | 26,5+0,3
2nd group | 22,0+0,8 18,8+0,5* | 9,5+0,9* |0,50+0,05*
3rd group | 21,20+0,7 | 0,05+0,001* — —

Note: * — reliability compared to group 1.

the prosthesis had a significant increase by 78.5% of
the population of Candida albicans. On the 14th day
after the installation of the prosthesis in group 1, the
number of colonies exceeded the initial value by 36.6%
from (20.5+£0.10) * 107 to (28.0+0.4) * 107 colonies. Fur-
ther, the growth rate of Candida albicans colonies de-
creases: when observed after 1 month, by 5.3% com-
pared to the level of 14 days: from (28.0+0.40) * 107 to
(26.5+0.30) * 107 colonies (p<0.01).Perhaps this trend
shows, on the one hand, an increase in resistance to in-
fection due to immune mechanisms, and on the other
hand, it demonstrates the patient’s mastery of the skills
of hygienic care of prostheses.

In patients receiving general antifungal treatment
(group 2), the intensity of excretion gradually decreased
on the 14th day of treatment to the level of (9.5+0.9) *
107, and after a month it was (0.50+0.05) * 107 colonies,
which, respectively, were 2.3 and 44 times lower than
the initial level (p<0.001). In this regard, in our opinion,
it was worth paying attention to the significant differ-
ences between PS and candida stomatitis of a different
etiology. In the first case, the process has a predomi-
nantly atrophic form of inflammation, and the effect of
drug therapy, as a rule, occurs quickly (within 14 days).
Also, as shown by further observation of patients in this
group, they were not prone to relapse.

In patients of group 3, already 7 days after the start
of local treatment, there was a 400-fold decrease in the
intensity of isolation of colonies, and already on the
14th day, specific fungal inoculation was absent in 100%
of patients. At the same time, the absence of Candida
fungi in certain concentrations was absent even two
weeks after the end of treatment with Clotrimazole
cream. At the same time, when applying applications
under the bases of the prostheses of this cream in pa-

able plate prostheses, the rate of contamina-
tion was significantly higher (Fig.).

The dynamics of the results of observa-
tion of the contamination of the oral cav-
ity with Candida fungi in various researched
groups of patients are presented in the table.

Our experimental data show the initial
level of the seeding of Candida albicans in pa- |
tients included in the study was significantly
higher than the literature data for the healthy
individuals. That proves the previous data on
vulnerability of diabetes patients for oral can-
didiasis.

The obtained microbiological results
show that in patients with type 2 diabetes

Partial plate prosthesis

s

Bl Seeded with fungi

H Not seeded with fungi

Complete removable
denture

B Seeded with fungi

1 Not seeded with fungi

a) b)

without specific drug therapy (group 1) dur-
ing the first week after the installation of

Figure — The dissemination of the oral cavity in patients with diabetes mellitus type
2, using partial (a) and full (b) removable plate prostheses (in %).
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tients with type 2 diabetes mellitus with the presence of
Candida lesions of the oral cavity, we received a signifi-
cant decrease in the intensity of growth. Effective relief
of the mycotic component of the course of PS was clini-
cally significant. The oral mucosa regained its natural ap-
pearance, and the clinical symptoms of PS completely
disappeared.

The discussion of results of the research. In the re-
cent literature, there is an opinion about PS as an atypi-
cal ongoing fungal infection. This is usually confirmed by
the absence of signs of full-thickness lesions of the mu-
cous membrane, characteristic of candidiasis of other
localizations and nature [10]. This gives grounds for
some researchers to consider PS as a nonspecific reac-
tion to various microorganisms under the prosthesis. In
this case, the surface of the prosthesis shows a positive
reaction for Candida, but with a biopsy of the mucous
membrane, there is usually no penetration of the fun-
gal hyphae into the epithelium. Although the stratified
squamous epithelium lining the oral cavity is a typical
site for Candida fungi [6].

It is known that fungi of the genus Candida albi-
cans, belonging to the deuteromycetes, are able to exist
in the form of single cells, pseudohyphae and hyphae
forms. Thanks to this, they do not need invasion of the
mucous membrane.

They are also widely represented in the normal
human microflora (excreted from the oral mucosa in
25% of healthy individuals, from the stomach —in 20%,
with bile — 50%, from the intestines — up to 85%, into the
blood — they are usually absent). They are also a com-
ponent of normal gut microbiota, the growth of which
is controlled by gut microorganisms, and they are pres-
ent in stable amounts [11, 12]. Thus, even in patients
without concomitant diseases, the main factor in the
development of PS and the persistence of candidiasis in
the oral cavity may be the presence of dentures, which
alters the microbiota of the oral cavity.

Thus, even in patients without concomitant diseas-
es, the main factor in the development of PS and the
persistence of candidiasis in the oral cavity may be the
presence of dentures, which in itself alters the micro-
biota of the oral cavity. Thus, the environment under

the prosthesis is more acidic and less susceptible to the
cleansing action of saliva, which contributes to the high
enzymatic activity of the fungal flora and causes inflam-
mation of the mucous membrane [1].

Chronic candidal stomatitis of various origins (against
the background of long-term treatment with antibiotics,
cytostatics, corticosteroid drugs, etc.), even without the
presence of an irritating factor of dentures, is difficult to
treat [10]. Experts describe them as hyperplastic forms
of oral candidiasis and note the low effectiveness of
monotherapy with antimycotics, which prompts the use
of two or three drugs in these cases.

In addition, patients often have a typical chronic fun-
gal infection with damage to various parts of the gastro-
intestinal tract [1]. Early impact on prosthetic stomatitis
and prevention of its transition to a chronic form of the
disease should be one of the therapeutic goals of the
practicing dentist when installing dentures. Patients
with type 2 diabetes are a particularly vulnerable group.

Conclusions. Based on the results of our research
and the high significance of the results of microbiologi-
cal studies in the oral cavity and the clinical course of
PS, we recommend the use of 1% cream “Clotrimazole”
during the first two weeks after the initial installation of
the prosthesis as a method of prevention and treatment
of the fungal component of PS in patients with type 2
diabetes mellitus.

When assessing the dental status of patients, a pre-
requisite is the identification of endocrine pathology,
especially the degree of diabetes compensation.

Prospects for further research. To improve the de-
sign of partial dentures used for orthopedic treatment
of defects of the dentition in patients with type 2 diabe-
tes mellitus.To substantiate and develop a method for
the prevention of prosthetic stomatitis in patients with
type 2 diabetes mellitus using removable plate prosthe-
ses made of acrylic plastics.To study the immediate and
long-term results of the prevention of prosthetic sto-
matitis in patients with type 2 diabetes mellitus using
removable acrylic denturesand to assess the quality of
treatment.

References

N

. Salvi GE, Cosgarea R, Sculean A. Prevalence of Periimplant Diseases.

Implant Dent. 2019;28(2):100-102. doi: 10.1097/

1D.0000000000000872.

2. Grizodub DV, Badalov RM. Otsenka mikrobnoi obsemenennosti polosti rta patsientov, stradayushchikh neperenosimostyu bazisnykh
materialov s’emykh zubnykh protezov. Vistnik problem biologii imeditsiny. 2015;2.2(119):48-52. [in Russian].

3. Piemonte E, Lazos J, Belardinelli P, Secchi D, Brunotto M, Lanfranchi-Tizeira H. Oral cancer associated with chronic mechanical irritation
of the oral mucosa. Med Oral Patol Oral Cir Bucal. 2018 Mar 1;23(2):151-160. doi: 10.4317/medoral.22017.

4. Bianchi CM, Bianchi HA, Tadano T, Paula CR, Hoffmann-Santos HD, Leite DPJr, et al. Factors related to oral candidiasis in elderly users
and non-users of removable dental prostheses. Rev Inst Med Trop Sao Paulo. 2016;58:17. doi: 10.1590/S1678-9946201658017.

5. Soni AP, Astekar M, Metgud R, Ramesh G, Sharma A, Verma M. Candidal carriage in diabetic patients: a microbiological study. J Exp Ther
Oncol. 2019 Jan;13(1):15-21.

6. Javed F, Al-Kheraif AA, Kellesarian SV, Vohra F, Romanos GE. Oral Candida carriage and species prevalence in denture stomatitis
patients with and without diabetes. J Biol Regul Homeost Agents. 2017;31(2):343-346.

7. Zomorodian K, Kavoosi F, Pishdad GR, Mehriar P, Ebrahimi H, Bandegani A, et al. Prevalence of oral Candida colonization in patients with
diabetes mellitus. J Mycol Med. 2016;26(2):103-110. doi: 10.1016/j.mycmed.2015. 12.008.

8. Matic Petrovic S, Radunovic M, Barac M, Kuzmanovic Pficer J, Pavlica D, Arsic Arsenijevic V, et al. Subgingival areas as potential
reservoirs of different Candida spp in type 2 diabetes patients and healthy subjects. PLoS One. 2019 Jan 10;14(1):e0210527. doi: 10.1371/
journal.pone.0210527.

9. De la Torre-Luna R, Dominguez-Pérez RA, Guillén-Nepita AL, Ayala-Herrera JL, Martinez-Martinez RE, Romero-Ayala ME, et al.

Prevalence of Candida albicans in primary endodontic infections associated with a higher frequency of apical periodontitis in type two
diabetes mellitus patients. Eur J Clin Microbiol Infect Dis. 2020 Jan;39(1):131-138. doi: 10.1007/s10096-019-03702-z.

10.Jhugroo C, Divakar DD, Jhugroo P, Al-Amri SAS, Alahmari AD, Vijaykumar S, et al. Characterization of oral mucosa lesions and prevalence

of yeasts in diabetic patients: A comparative study. Microb Pathog. 2019 Jan;126:363-367. doi: 10.1016/j.micpath.2018.11.028.

11. Millsop JW, Fazel N. Oral candidiasis. Clin Dermatol. 2016;34(4):487-494. doi: 10.1016/j.clindermatol.2016.02.022.
12.Polesello V, Segat L, Crovella S, Zupin L. Candida Infections and Human Defensins. Protein Pept Lett. 2017;24(8):747-756. doi:

10.2174/0929866 524666170807125245.

282

ISSN 2077-4214. BicHuk npo6nem 6ionorii i meauumnHu — 2021 — Bun. 2 (160)



CTOMATONOrIA

MNPO®INAKTUKA TA NIKYBAHHA NPOTE3HUX CTOMATUTIB Y XBOPUX LIYKPOBUM AIABETOM 2 TUNY

bapanos P. M., KosaneHko I'. A.

Pe3tome. BUHWMKHEHHA NPOTE3HUX CTOMATUTIB € OCUTb MyAbTUETIONAaTOreHeTUYHMM npouecom. CyyacHi gocni-
OYKEeHHA BUABAAIOTb 3HAaYHO BULLy nolmpeHictb Candida albicans y nauieHTis 3 giabeTom nopisHAHO 3i 340poBUMM
cyb6’ektamu. Le nos’a3aHo 3 rinoBiTamiHO3amMu, BUKAMKAHUMUK MOPYLIEHHAM BYr/1€BOAHOro 0bmiHy. HaasHicTb nig-
BULLEHOrO BMICTY [/IFOKO3M B KPOBi Ta C/IMHI NPU3BOAMUTL [0 3aroCTpeHb MiKOTUYHMX 3aXBOPIOBAHb, LLO, 3i CBOrO
OOKy, 1 NPOBOKYE 3HA4YHE 3POCTaHHA Mikpodaopu. Ponb LyKpoBoro giabeTty Ta NoB’A3aHe 3 HUM 3HUMKEHHA Tose-
PaHTHOCTI TKAHMH A0 NiABULLEHOrO PiBHA IIOKO3M MOXKe ByTW BKpalt HefOoOLiHEHUM GaKTOPOM NOYATKY Ta XPOHi-
3aLii NpoTe3Horo ctomaTuTy. Busyanm Bname 3y6HUX NpoTesiB Ha MiKPOOHY KOHTaMiHaLLito cIM30B0OT 06010HKM po-
TOBOI MOPOXHMHU rpubamum poay Candida y nauieHTiB 3 LyKpoBMM AiabeTom 2 TNy Ta ePEKTUBHICTb NPOdiNAKTUKM
Ta NiKyBaHHA NPOTE3HOro CTOMATUTY.

B pocniaskeHHi NpUIAHANM y4acTb 66 NaALLIEHTIB 3 LyKPOBUM AiabeTom 2 TMny. Bcim obcTexkeHnM nauieHTam Bnep-
Wwe 6ynu BCTaHOBAEHI NPOTE3M 3 aKPUIOBUX NAACTMAC Pi3HOI KOHirypau,ii. MauieHTn 6ynun po3gineHi Ha Tpu rpynu:
KOHTPONbHY Fpyny, rpyny, Aka npuitmana GaykoHason scepeanHy 8 £o3i 200 mr 1 pas Ha foby Ta rpyny, Lo 3acTo-
coByBa/ia annikauji nig ocHosu npoTesis 1% Kpemom «KnoTprumason» 2 pasu Ha AeHb. N5 OLiHKM MiKPOBHOI KOH-
TamiHaUil BCi MayieHTH B6ynn ob6CTeXKEHI A0 MOYaTKy A0 NOYATKY AOCNIAKeHHSA, Yepes 7, 14 Ta 30 gHiB nicns Kopekuii
3yOHUX psAiB Ta NoYaTKy NPodinakTUKM Ta NiKyBaHHSA.

OTpumaHi AaHi nokasanu, wo y 65,9% obcTexkeHMX MauieHTiB BCix rpyn 6ynu BuaineHi rpubu poay Candida
albicans. Kpim Lboro, y naujieHTiB, WO KOPUCTYBANMUCA MOBHUMW 3HIMHUMW NPOTE3aMM, PiBEHb KOHTaMiHauji 6yB
3HaYHO BinblUMM. 3acTocyBaHHA 1% Kpemy KNOTPUMA30/1 MiCLLEeBO NOKa3ano HanbinbLl BUCOKY ePeKTUBHICTb LLLOAO
3HUMKEHHA KOHTaMiHaLii c1n30B0i 060N10HKM POTOBOT MOPOXKHMHM rpubamu poay Candida B NOPIBHAHHI 3 iHWMMHK
rpynamu.

JaHunii meToa moe ByTn peKomMeHA0BaHUI A0 BUKOPUCTAHHA Ha NPOTA3i NepLunx ABOX TUMKHIB NicaA BCTaHOB-
JIeHHSA NpoTe3y Breplue AK metoa NpodinakTUKM Ta NiKyBaHHA rPMBKOBOro KoMnoHeHTy MC y NaLieHTIB 3 LYKPOBUM
Aiabetom 2 Tuny.

KntouoBi cnoBa: NpoTe3HMn CTOMATUT, LyKPOBUI AiabeT 2 Tuny, mikpobionoriyHa ouiHKa, epeKTUBHICTb BUKO-
PUCTaHHA, KNOTPMMA30

PREVENTION AND TREATMENT OF PROSTHETIC STOMATITIS IN PATIENTS WITH DIABETES MELLITUS TYPE 2
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Abstract. The occurrence of prosthetic stomatitis is a multiethiopathogenetic process. Modern researches show
the significantly higher prevalence of Candida albicans in patients with diabetes versus healthy subjects This is due
to hypovitaminosis caused by a violation of carbohydrate metabolism. The presence of elevated blood glucose and
saliva leads to exacerbation of fungal diseases, which, in turn, provokes a significant increase in microflora. The
role of diabetes mellitus and the associated with it decrease of the tissue tolerance to elevated glucose levels may
be a highly underestimated factor in the onset and chronicity of prosthetic stomatitis. The purpose of the present
research to evaluate the effect of dental prostheses on the contamination of the oral mucosa with Candida fungi
in patients with type 2 diabetes mellitus, as well as the effectiveness of prevention and treatment of prosthetic
stomatitis.

The research included 66 patients with type 2 diabetes. All examined patients received prostheses made of acry-
lic plastic materialof various configurations for the first time. The patients were divided into three groups: a control
group, a group taking fluconazole orally in the dose of 200 mg once a day, and a group using applications under the
bases of prostheses with 1% Clotrimazole cream 2 times a day. To assess microbial contamination, all subjects were
examined before the start of the research, 7, 14 and 30 days after the installation of the prosthesis and the start of
prophylaxis and treatment.

The obtained data showed that Candida albicans fungi were isolated in 65.9% of the examined patients of all
groups. Moreover, the level of contamination was significantly higher in patients using complete removable plate
dentures. The use of 1% clotrimazole cream locally showed the highest efficiency in reducing the contamination of
the oral mucosa with Candida fungi in comparison with other groups.

This method can be recommended for use during the first two weeks after the installation of the prosthesis for
the first time as a method of prevention and treatment of the fungal component of PS in patients with type 2 dia-
betes mellitus.

Key words: prosthetic stomatitis, type 2 diabetes mellitus, microbiological assessment, efficiency, clotrimazole.
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