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technologies in a completely edentulous patient:
A clinical case
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ABSTRACT

This paper presents a clinical case of orthopedic treatment in a female patient with completely edentulous maxilla. The pa-
per describes the clinical and laboratory stages of manufacturing temporary and permanent implant-supported dentures.
The specifics of selecting materials for temporary and permanent dentures, using computational modeling, and manufacturing
dentures by virtual model-based milling are discussed. The significance of an interdisciplinary approach to physician commu-
nication during treatment planning and implementation is highlighted.
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OpTOI'IEAM'-IECKOE Jie4yeHue ¢ nNpUuMeHeHueM
COBpPpeéMeHHbIX TeXHONOoruu Mpu NOJIHOM OTCYTCTBUMU
3y60B: KIMHUYECKUIA cnyyau

H.C. Pobakmnpgze, E.[I. upaxux, B.M. OpomsH

CeBepo-3anapHblii rocyaapCcTBeHHbIN MeAULMHCKUI yHuBepcuTeT UM. U.U. MeunmnkoBa, CankT-leTepbypr, Poccus

AHHOTALNA

I'Ipe,u,CTaBneH KJTMHUYECKUI cnyqaﬁ opTonegu4yecKoro sie4eHua nauueHTKU C MoJiHbIM OTCYTCTBUEM 3YGOB Ha BerHeVI
yenocTu. OnucaHbl KIMHUYECKKe 1 naGopaToprle 3Tanbl U3roToBJIEHNA BPEMEHHbIX N MOCTOAHHBIX NPOTE30B C OﬂOpOVI
Ha UMIJIaHTaTbl. PaCCMOTPEHbI ocobeHHOCTH Bbl60pa MatepuanoB AJid BpEMEeHHbIX U MOCTOAHHbIX KOHCprKLI,VIVI, npume-
HEeHNA KOMMNbOTEPHOro MoAeIMpoBaHUA N U3roToB/IEHUA NPOTE30B METOA0M dJPEBEPOBaHVIFI Mo BUPTyaJibHbIM MOAENAM.
OTMeyeHa BaXHOCTb MexXaucumMniIMHapHoro nogxoaa npu B3aUMOJeNcCTBUM Bpaqeﬁ Ha 3Tanax njiaHMpoBaHUA U peannsa-
unn nevyeHus.

KnioueBble cnoBa: nonHoe oTcyTCTBUE 3yDOB; BEPXHAA YENIOCTb; UMMNAHTALMS; BpEMEHHOE NPOTE3MPOBaHME; NOCTOSAHHOE
NpOTE3WUPOBaHNE; MYNLTUIOHUT abaTMeHT.
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INTRODUCTION

Dental prosthetic rehabilitation in completely eden-
tulous patients can be challenging. Insufficient fixation
of removable dentures is a relevant and extensively dis-
cussed issue in dentistry [1, 2]. The main challenges are
associated with alveolar ridge atrophy and a significant
reduction in bone volume, which considerably decreases
the stability of removable dentures. These changes fre-
quently cause discomfort when using dentures, hinder
chewing, and reduce quality of life [3-5]. Insufficient
fixation and stabilization of dentures can result in soft
tissue irritation, inflammation, and accelerated abra-
sion. Dental implantation is an effective prosthetic re-
habilitation option for completely edentulous patients.
Implant-supported restorations considerably improve
chewing and speaking abilities, as well as smile esthet-
ics. Moreover, they help patients quickly adjust to wear-
ing dentures [6—8]. Prior to planning implant-supported
prosthetic rehabilitation, the patient’s general and dental
health should always be assessed [9].

CASE DESCRIPTION

Patient P., female, 56 years old, presented with com-
plaints of impaired chewing ability and poor fixation of a
removable denture that was manufactured three years
earlier. On examination, the denture showed changes in
color and attrition of prosthetic teeth (Fig. 1).

Implant-supported prosthetic rehabilitation was
planned in collaboration with a dental surgeon. Several
factors determining treatment success had to be ad-
dressed, including the patient’s general condition, base-
line clinical presentation, bone and soft tissue status at
the planned implantation site, and the severity of atrophy.
A surgical guide was used for precise implant placement,
in order to minimize surgical complications, as well as
ensure the required direction of a bone canal and correct
placement of the implants.
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Four Straumann implants (Straumann Holding AG,
Switzerland) were installed to replace teeth 1.5, 1.1,
2.2, and 2.5. A complete denture was adjusted taking
into account the optimal interalveolar space. Six months
later, screw-retained multi-unit abutments were placed
(Fig. 2).

Cone beam computed tomography findings confirmed
good implant osseointegration (Figs. 3, 4).

Impressions were taken from the abutment level us-
ing A-type silicone impression material. The interalveolar
space was measured with occluded teeth while wearing
a removable denture. Cast models were produced in a
dental laboratory. The casts were scanned, and a pros-
thetic bar was modeled (Fig. 5). Figs. 6 and 7 present
scans of the maxilla with artificial gingiva modeling and
the implant shaft position.

The prosthetic bar was milled from a titanium block
using a milling machine. Then, the ExoCad software (Exo-
cad, Germany) was used for virtual modeling of a remov-
able denture with prosthetic teeth, taking into account
abutment positions (Figs. 8-10).

These data were used to produce a temporary remov-
able denture (a prototype of the future zirconium struc-
ture) by milling the denture base with prosthetic teeth
from polymethyl methacrylate. The titanium bar was
glued into place, and the temporary denture was fitted.
Figs. 11-13 present photos of the patient before and after
temporary denture placement. The lower face height and
facial esthetics were restored.

Occlusal contacts were adjusted, and the position of
the mandible was captured using a silicone impression
material (Figs. 14, 15).

The new parameters, taking into account the ad-
justed occlusion, allowed modeling and milling of a
permanent structure from a zirconium dioxide block
(Figs. 16, 17).

Occlusal contacts were adjusted, and the permanent
denture was placed (Fig. 18).

Fig. 1. Complete laminar denture used by the patient
Puc. 1. MonHbIA CbeMHbIA NAACTUHOYHBIA NPOTE3, UCMONb3YeMbIi
naLlWeHTKon
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Fig. 2. Multi-unit abutments fixed on implants
Puc. 2. MynbTnioHuT abatMeHTbl 3adUKCUPOBaHbI Ha MMaHTaTax
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Fig. 3. Cone beam computed tomography slices 6 months after
implant placement (implants in the area of teeth 1.1 and 2.2 are
visualized)

Puc. 3. Cpesbl KOHYCHO-Ny4eBbIX KOMMbIOTEPHBIX TOMOrpamMm
yepes 6 Mec. Nocse UMNIaHTaLMK (BU3yann3vpoBaHbl UMMIaHTaTbI
B obnactv 3ybos 1.1, 2.2)

Tom 2, N2 4, 2024

VHMBGDCMTGTCHBH CToMaronorya
M HeI0CTHO-NTMUeBan xmpyprma

1048 WW: 4094 [D]

Fig. 4. Cone beam computed tomography slices 6 months after
implant placement (implants in the area of teeth 1.5 and 2.5 are
visualized)

Puc. 4. Cpe3bl KOHYCHO-JTyueBbIX KOMMbIOTEPHBIX TOMOrPaMM
yepes 6 Mec. Nocsie UMNIaHTaLum (BU3yannu3vpoBaHbl UMMNaHTaTbI
B 0bnactu 3yoos 1.5, 2.5)

Fig. 5. Cast model scan of the completely edentulous maxilla Tita-
nium bar modeling stage

Puc. 5. CkaH runcoBoii Mopenu 6e33yboii BepxHel 4enocTu.
3Tan MofenvpoBaHNa TUTaHoOBOM banku

Fig. 6. Cast model scan of the completely edentulous maxilla Arti-
ficial gingiva placement stage to assess the fit of the bar

Puc. 6. CkaH runcoBoii Mofenu 6e33yboit BepxHeii Yentoctu. 3tan
HamOXEeHNS UCKYCCTBEHHOW [ECHbl C LieNbl KOHTPONS Nocafiku
banku

Fig. 7. Maxilla scan with artificial gingiva modeling and implant

shaft position
Puc. 7. CkaH BepxHeil YenlCTU C MOAENMPOBKO UCKYCCTBEHHOM
[eCHbl 1 PacroioXeHNeM LaxTbl UMMIAHTATOB
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Fig. 8. Modeling a removable denture with prosthetic teeth, taking
into account abutment positions Front view

Puc. 8. MogenvpoBaHne CbeMHOT0 NpOTe3a C MCKYCCTBEHHBIMMU
3ybamu ¢ yueToM pacronoxeHust abatmenTos. OpoHTasnbHas NPoeKLmA
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Fig. 9. Modeling a removable denture with prosthetic teeth, taking ~ Fig. 10. Modeling a removable denture with prosthetic teeth,
into account abutment positions. Occlusal view taking into account abutment positions. Gingival view

Puc. 9. MopenvpoBaHue cbeMHOro npotesa ¢ WcKycctBeHHbiMM  Puc. 10. MopenupoBaHue CbeMHOr0 NpoTesa C UCKYCCTBEHHBIMU
3ybaMu C y4eToM pacronoeHusi abatMeHToB. OKKIIO3MOHHAs  3ybaMu € y4eTOM pacnonoxeHus abaTMeHToB. [MHrMBasbHas
npoeKums npoeKums

Fig. 11. Photo of the patient before tempo-  Fig. 12. Photo of the patient after tempo-  Fig. 13. Photo of the patient’s smile after
rary denture placement rary denture placement, with mouth closed temporary denture placement

Puc. 11. Qotorpadus naumeHTku go ycta-  Puc. 12. Qotorpadus naumeHtkn ¢ 3a- Puc. 13. Qotorpadus ynbibky nauueHT-
HOBKM BPEMEHHOI KOHCTPYKLUMM B MONOCTW  KPbITbIM PTOM MOC/IE YCTAHOBKM BPEMEHHOA KM MOC/E YCTaHOBKM BPEMEHHOW KOHCT-
pTa KOHCTPYKLMM pyKLMM

Fig. 14. Fixing the new jaw relation. Full-face photo Fig. 15. Fixing the new jaw relation. Side-face photo
Puc. 14. ®uKcaumsa HOBOro COOTHOLLUEHUS YesloCTe. Puc. 15. OuKcaunsa HOBOro COOTHOLLUEHUA YeniocTen.
®poHTanbHas ¢oTorpadums BokoBas dotorpadums
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Fig. 16. Milled permanent structure from
a zirconium dioxide block

Puc. 16. OpesepoBaHHas NOCTOSHHAs KOH-
CTPYKLMS 13 BJIOKa AMOKCUAA LIMPKOHMS

Fig. 17. Permanent structure try-in on
a cast model

Puc. 17. lpuMepka NOCTOSHHOM KOHCT-
PYKLMM Ha TMMCOBOI Mogenu

Fig. 18. Patient’s smile after permanent denture placement
Puc. 18. YnbibKa naumeHTKM nocsie YCTaHOBKM NOCTOSIHHOM KOHCTPYKLMM

CONCLUSION

The paper presents a successful case of temporary
and permanent implant-supported prosthetic rehabilita-
tion in a patient with completely edentulous maxilla. In-
novative solutions ensured denture stability while also
improving chewing abilities and smile esthetics.
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UcTouHuk dmHaHcupoBaHus. JledeHne naumeHTKU npoBefe-
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