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INNOVATIVE STRATEGIES IN THE MANAGEMENT OF COMPLETE EDENTULISM:
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Annotation: Complete edentulism, defined as the loss of all natural teeth in one or both jaws,
remains a significant dental and public health challenge worldwide. According to the World Health
Organization (WHO), 30—40% of individuals over the age of 65 experience edentulism. This condition
negatively impacts chewing efficiency, speech, esthetics, psychological well-being, and social adaptation.
In Uzbekistan, complete edentulism is also widespread, with conventional acrylic dentures being the most
common treatment option. However, their limited retention, stability, and functional efficiency result in
low patient satisfaction.

Recent advances in prosthodontics include implant-supported prostheses, digital workflows
(CAD/CAM, 3D printing, intraoral scanning), and bioactive biomaterials. This study aimed to evaluate
the clinical effectiveness of these innovative strategies compared to conventional dentures. A randomized
clinical trial involving 60 edentulous patients was conducted. Results demonstrated that implant-
supported overdentures provided superior outcomes in chewing efficiency, occlusal force, and patient
satisfaction, while CAD/CAM dentures showed significant advantages in precision and esthetics.
Bioactive biomaterials demonstrated promising potential for improving prosthesis biocompatibility and
longevity.

Keywords: complete edentulism, implant-supported overdentures, CAD/CAM, 3D printing,
bioactive biomaterials, patient satisfaction.
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OHAPPOBBIE TEXHOJIOI'MHA, BHOAKTUBHBIE BHOMATEPHAJIbBI
N ITAODUEHT-OPUEHTHPOBAHHBIN ITOAXO/

O.111. IloBkaToB, Akagemuk (DSc)., C.C. Hlapunos, nouent (PhD)., P.A. Axyna:xkanos
EMU University
galam2323(@mail.ru

AnnoTtanus: [ToHas agenTHs, onpenenseMas Kak IoTepsl BCEX €CTECTBEHHBIX 3yOOB B OHON HITH
00euX YeIIOCTIX, OCTAETCS CEepbE3HON CTOMATOJOIMYECKOH U OOIIECTBEHHO-3IPaBOOXPAHUTEIBHON
npobaemoii Bo BcéM mupe. Ilo manHeiM BecemupHoii opranmsauuu 3apaBooxpanenust (BO3), 30-40%
moael crapiie 65 JIeT cTpaAaloT OT aJeHTUH. DTO COCTOSHHE HETaTHBHO BIUSAET Ha 3((EKTUBHOCTH
JKEBAHUS, PeUb, ICTETHUKY, ICUXOJOTHYECKOE COCTOSHHE W COLHMANbHYIO ajganrtanuio. B Y30ekucrane
MOJIHAsA aJCHTHs TAaKKe LIMPOKO paclpocTpaHeHa, M Haubojiee pacHpoCTpaHEHHBIM METOIOM JICUCHUS
SIBIISIFOTCS TPAJAUIIMOHHBIC aKpUIOBBIE TPOTe3bl. OHAKO WX OTpaHWYCHHAs (PUKCAIHs, CTA0WILHOCTh U
¢dyHKIMOHANBHAS 3()(EKTHBHOCTH IPUBOJIAT K HU3KOMY YPOBHIO yJIOBIETBOPEHHOCTH MAIIHEHTOB.

CoBpeMeHHBIE JOCTIDKEHHS B OONACTH OPTONEAWYECKOW CTOMATOJNIOTHH BKJIIOYAIOT HMILIAHT-
oropHeIie TpoTte3bl, udpoBsie TexHonorun (CAD/CAM, 3D-nedats, MHTpaOpaIbHOE CKAaHUPOBAHKE) U
OmoakTBHBIE OmoOMaTepuanbl. llenp MaHHOTO HMCCleTOBaHUS 3aKiI0Yajach B OIEHKE KIWHHUYECKOH
3 GEKTUBHOCTH 3TUX WHHOBAIIMOHHBIX TOAXO0J0OB MO CPAaBHEHHIO C TPAJUIMOHHBIMH MPOTE3aMHu. BbuIo
MIPOBEJICHO PAaHIOMHU3MPOBAHHOE KIMHMYECKOE HCCIeNoBaHUE C ydacTueM 60 ManueHToB ¢ MOJHOU
ageHTHEH. Pe3ynpTaThl mokasaiu, YTO UMIUIAHT-OTIOPHBIE MOKPBIBHBIE MPOTE3bl 00ECIICUNBAIOT JTyUILIUE
MOKAa3aTeNN JKeBATeIbHONW 3(PPEKTUBHOCTH, OKKIIO3MOHHOW CHJIBI W YJOBIETBOPEHHOCTH IMAlMEHTOB,
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TOTJa Kak MpOTe3bl, M3roToBiicHHbIe ¢ ToMoibio CAD/CAM, mpoaeMOHCTPUPOBAIHM 3HAYUTEILHBIC
MPEUMYIIECTBA B TOYHOCTH W OCTCTUKE. BHOAKTHBHBIC OHOMATepUANbl MOKAa3alM TMEPCICKTUBHBIN
TTOTSHITHAIT B YIIYYIICHHA OMOCOBMECTHMOCTH U IOJITOBEIHOCTH ITPOTE30B.

KiroueBble cjioBa: IMoJiHAs aJCHTHS, UMIUIAHT-OIIOPHBIE MOKpbIBHBIC MpoTe3bl, CAD/CAM, 3D-
nevyarb, OMOaKTUBHBIC OMOMATEePHAIIBI, yIOBICTBOPEHHOCTh MAIIUCHTOB.
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Annotatsiya: To‘liq bezzublik - yuqori yoki past jag‘da barcha tabiiy tishlarning yo‘qolishi holati
butun dunyoda jiddiy stomatologik va sog‘ligni saglash muammosi bo‘lib qolmoqda. Jahon sog‘ligni
saglash tashkiloti (JSST) ma’lumotlariga ko‘ra, 65 yoshdan oshgan shaxslarning 30-40 foizi
bezzublikdan aziyat chekadi. Ushbu holat chaynash samaradorligi, nutq, estetika, psixologik holat va
ijtimoiy moslashuvga salbiy ta’sir ko‘rsatadi. O‘zbekistonda ham to‘liq bezzublik keng tarqalgan bo‘lib,
davolashning eng keng qo‘llaniladigan usuli an’anaviy akril protezlardir. Biroq, ularning ushlanishi,
bargarorligi va funksional samaradorligi cheklanganligi sababli, bemorlarning qoniqish darajasi past
bo‘ladi.

Protezlashtirish sohasidagi so‘nggi yutuqlarga implantga tayanuvchi protezlar, raqamli
texnologiyalar (CAD/CAM, 3D bosib chiqarish, og‘iz ichki skanerlash) hamda biofaol biomateriallar
kiradi. Ushbu tadqiqotning magsadi ushbu innovatsion yondashuvlarning klinik samaradorligini
an’anaviy protezlar bilan solishtirishdan iborat edi. 60 nafar bezzub bemor ishtirokida
randomizatsiyalangan klinik tadqiqot o‘tkazildi. Natijalar implantga tayanuvchi protezlar chaynash
samaradorligi, okklyuzion kuch va bemorlarning qoniqish darajasi bo‘yicha ustun natijalar berganini,
CAD/CAM texnologiyasi asosida tayyorlangan protezlar esa aniqlik va estetika jihatidan afzalliklarga ega
ekanini ko‘rsatdi. Biofaol biomateriallar esa protezlarning biomoslashuvchanligi va xizmat muddatini
yaxshilashda istigbolli imkoniyatlarni namoyon etdi.

Kalit so‘zlar: to‘liq bezzublik, implantga tayanuvchi protezlar, CAD/CAM, 3D bosib chiqarish,
biofaol biomateriallar, bemor qoniqishi.

Introduction. Complete edentulism — the loss of all natural teeth in either or both jaws — is a
common global dental problem. According to WHO, 30-40% of individuals over the age of 65 are
affected [1]. This condition leads to impaired masticatory function, speech difficulties, esthetic concerns,
psychological stress, and reduced quality of life [2,3].

In Uzbekistan, the prevalence of edentulism remains high. Conventional acrylic dentures are
widely used due to affordability, but their functional limitations reduce patient adaptation and satisfaction
[4]. As a result, modern prosthodontics increasingly integrates innovative technologies, new biomaterials,
and implantology to improve treatment outcomes [5].

This article explores innovative strategies in the management of complete edentulism, focusing on
digital technologies, bioactive biomaterials, and patient-centered care approaches.

Literature Review. Over the past two decades, numerous studies have explored strategies for
managing complete edentulism:

¢ Conventional acrylic dentures. While affordable and simple to fabricate, these dentures have
major drawbacks, including poor retention, instability, and limited masticatory efficiency. Carlsson [4]
highlighted that conventional dentures often fail to meet patient expectations due to discomfort and
mucosal soreness.

e Implant-supported overdentures. Implant therapy represents a paradigm shift. Feine et al. [6]
and Thomason et al. [7] reported that mandibular two-implant overdentures significantly improve
chewing efficiency, speech, esthetics, and psychosocial well-being compared to conventional dentures.

e CAD/CAM technology. Goodacre et al. [8] demonstrated that CAD/CAM workflows enhance
denture precision, reduce clinical chair time, and ensure reproducibility. Digital workflows also improve
occlusal accuracy and esthetics.
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¢ Biomaterials. Polymethyl methacrylate (PMMA) has long been the standard denture base

Group Baseline 12 months p-value
A — Conventional dentures 41.2+7.1 61.8+84 <0.05
B — CAD/CAM dentures 424+£6.5 73.9+7.2 <0.01
C — Implant overdentures 43.6+7.0 84.7+6.3 <0.001

material. However, its limitations—brittleness, microbial colonization, and allergenicity—have driven the
development of new materials. Thermoplastics, nanocomposites, and bioactive polymers provide superior
mechanical strength, esthetics, and biocompatibility [9,10].

e 3D printing technologies. Additive manufacturing has been increasingly applied in
prosthodontics. Javaid & Haleem [11] emphasized the advantages of 3D-printed dentures, including
accuracy, customization, and reduced fabrication time.

In summary, digital workflows, implant-supported prostheses, and advanced biomaterials represent
superior alternatives to conventional dentures, offering enhanced patient outcomes.

Materials and Methods. Study Design. This study was conducted at the Department of Hospital
Prosthodontics, Tashkent State Dental and Medical University, between 2022 and 2024. It was designed
as a prospective, randomized clinical trial [12,13].

Participants. A total of 60 completely edentulous patients (32 females, 28 males; aged 50-75
years) were recruited.

¢ Inclusion criteria: complete edentulism for >1 year, ASA I-II health status, and no untreated
oral diseases [14].

¢ Exclusion criteria: uncontrolled systemic diseases (e.g., diabetes, osteoporosis, malignancies),
poor bone quality for implant placement, and parafunctional habits such as bruxism [15].

Patients were randomly allocated into three groups:

e Group A (n=20): Conventional acrylic dentures.

e Group B (n=20): CAD/CAM-fabricated dentures.

¢ Group C (n=20): Mandibular two-implant overdentures with ball attachments.

Evaluation Criteria

e Masticatory efficiency: evaluated using color-change chewing gum and peanut fragmentation
tests [16].

¢ Retention and stability: assessed using the Kapur Index [17].

¢ Patient satisfaction: measured using the OHIP-EDENT questionnaire [18].

e Occlusal force: recorded with a digital occlusal force meter [19].

o Psychosocial adaptation: assessed through semi-structured interviews and a Likert scale [20].

Statistical Analysis. Data were analyzed using SPSS 25.0. Quantitative data were expressed as
mean = standard deviation (SD). Intergroup comparisons were performed using ANOVA with post hoc
Tukey tests, and intragroup differences were assessed using paired t-tests. A significance level of p < 0.05
was applied [21].

Results. Table 1. Masticatory efficiency (%)

o The highest efficiency was observed in implant overdentures.

e CAD/CAM dentures also significantly outperformed conventional dentures [16,17].

Table 2. Patient satisfaction (OHIP-EDENT scores)

Group Baseline 12 months p-value
A — Conventional dentures 3.1+14 6.5+1.5 <0.05
B — CAD/CAM dentures 34+12 7.8+13 <0.01
C — Implant overdentures 35+1.1 89+ 1.0 <0.001

¢ Implant overdentures achieved the highest patient satisfaction.
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e CAD/CAM dentures were rated superior in esthetics and comfort compared to conventional
ones [18,19].

Discussion. The findings of this study confirm that implant-supported overdentures provide
superior outcomes in terms of chewing efficiency, occlusal force, and patient satisfaction. These results
are consistent with the evidence reported by Feine et al. [6] and Thomason et al. [7], who established
mandibular two-implant overdentures as the gold standard for edentulous patients. CAD/CAM dentures
also demonstrated significant advantages over conventional methods, particularly regarding precision,
esthetics, and adaptability, which aligns with the observations of Goodacre et al. [8]. Digital workflows
allow for shorter clinical procedures and improved reproducibility. Bioactive and nanocomposite
materials offer promising prospects for improving prosthesis biocompatibility, antimicrobial resistance,
and long-term durability [9,10]. However, in developing countries, including Uzbekistan, economic
barriers and limited access to advanced technologies remain challenges to widespread adoption [14].

Importantly, treatment of complete edentulism should not only focus on technological innovations
but also prioritize patient-centered approaches. Psychosocial adaptation, speech comfort, and quality of
life are critical components that significantly influence the overall success of prosthodontic rehabilitation
[20].

Conclusion and Practical Recommendations

1. Implant-supported overdentures provide the most effective functional and psychological
outcomes for edentulous patients.

2. CAD/CAM technologies improve accuracy, esthetics, and efficiency compared to conventional
dentures.

3. Bioactive biomaterials ensure enhanced biocompatibility, durability, and oral health outcomes.

4. In Uzbekistan, gradual integration of advanced technologies alongside cost-effective
alternatives is essential.

5. Large-scale clinical trials and national monitoring programs are recommended to further
validate long-term outcomes.
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AnHoTanms: B crarthe aHAIM3MPYETCS XOJIETUTHA3 — OIHO W3 HAWOOJee pacmpoCTpaHEHHBIX
3a00JIeBaHU JKETIHOTO My3bIPsi. PACCMOTPEHBI OCHOBHBIC MTPUYUHBI 1 MEXaHU3MBI 00pa30BaHMs KaMHEH,
BKJIIOYAsl HAPYIIEHUST OOMEHa BEIECTB, COCTAaBAa KEITIN, MOTOPHUKH U BIUSHIE MUKpOOHOTHI. OT™MedaeTcs
MHOT0(aKTOPHOCTh TIATOTEHE3a U 3HAYCHUE 3a00JICBaHMUS JIJISI KITIMHHYECKOH MPAKTHKH.

KuarwueBble ciaoBa: kETUHBIN My3bIPh; XOJEIUTHA3; KAMHU XKETYHOTO My3BIPs; XOJIECTEPUHOBBIC
KaMHU; MUTMCHTHBIC KaMHH; IAaTOTCHE3; XKEMUb, KPUCTAILIM3AIMS; MHKPOOUOTA; XKETYHBIC KUCIIOTHI;
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Annotation: The article analyzes cholelithiasis — one of the most common diseases of the
gallbladder. The main causes and mechanisms of stone formation are examined, including metabolic
disorders, changes in bile composition, impaired motility, and the influence of the microbiota. The
multifactorial nature of pathogenesis and the clinical significance of the disease are highlighted.

Keywords: gallbladder, cholelithiasis, gallstones, cholesterol stones, pigment stones, pathogenesis,
bile, crystallization, microbiota, bile acids, genetic predisposition, gallbladder motility, medical
education.
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Annotatsiya: Maqolada xoletiaz - o‘t pufagining eng ko‘p uchraydigan kasalliklaridan biri sifatida
tahlil gilinadi. Toshlar hosil bo‘lishining asosiy sabablari va mexanizmlari, jumladan, modda almashinuvi
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