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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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АННОТАЦИЯ
Представлен клинический случай ортопедического лечения пациентки с полным отсутствием зубов на верхней 
челюсти. Описаны клинические и лабораторные этапы изготовления временных и постоянных протезов с опорой 
на имплантаты. Рассмотрены особенности выбора материалов для временных и постоянных конструкций, приме-
нения компьютерного моделирования и изготовления протезов методом фрезерования по виртуальным моделям. 
Отмечена важность междисциплинарного подхода при взаимодействии врачей на этапах планирования и реализа-
ции лечения.

Ключевые слова: полное отсутствие зубов; верхняя челюсть; имплантация; временное протезирование; постоянное 
протезирование; мультиюнит абатмент.
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Fig. 1. Complete laminar denture used by the patient
Рис. 1. Полный съемный пластиночный протез, используемый 
пациенткой

Fig. 2. Multi-unit abutments fixed on implants
Рис. 2. Мультиюнит абатменты зафиксированы на имплантатах

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.

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).
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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)
Рис. 3. Срезы конусно-лучевых компьютерных томограмм 
через 6 мес. после имплантации (визуализированы имплантаты 
в области зубов 1.1, 2.2)

Fig. 5. Cast model scan of the completely edentulous maxilla Tita-
nium bar modeling stage
Рис. 5. Скан гипсовой модели беззубой верхней челюсти. 
Этап моделирования титановой балки

Fig. 7. Maxilla scan with artificial gingiva modeling and implant 
shaft position
Рис. 7. Скан верхней челюсти с моделировкой искусственной 
десны и расположением шахты имплантатов

Fig. 8. Modeling a removable denture with prosthetic teeth, taking 
into account abutment positions Front view
Рис. 8. Моделирование съемного протеза с искусственными 
зубами с учетом расположения абатментов. Фронтальная проекция 

Fig. 6. Cast model scan of the completely edentulous maxilla Arti-
ficial gingiva placement stage to assess the fit of the bar
Рис. 6. Скан гипсовой модели беззубой верхней челюсти. Этап 
наложения искусственной десны с целью контроля посадки 
балки

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)
Рис. 4. Срезы конусно-лучевых компьютерных томограмм 
через 6 мес. после имплантации (визуализированы имплантаты 
в области зубов 1.5, 2.5)
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Fig. 9. Modeling a removable denture with prosthetic teeth, taking 
into account abutment positions. Occlusal view
Рис. 9. Моделирование съемного протеза с искусственными 
зубами с учетом расположения абатментов. Окклюзионная 
проекция

Fig. 10. Modeling a removable denture with prosthetic teeth, 
taking into account abutment positions. Gingival view
Рис. 10. Моделирование съемного протеза с искусственными 
зубами с учетом расположения абатментов. Гингивальная 
проекция

Fig. 11. Photo of the patient before tempo-
rary denture placement
Рис. 11. Фотография пациентки до уста-
новки временной конструкции в полости 
рта

Fig. 12. Photo of the patient after tempo-
rary denture placement, with mouth closed
Рис. 12. Фотография пациентки с за-
крытым ртом после установки временной 
конструкции

Fig. 13. Photo of the patient’s smile after 
temporary denture placement
Рис. 13. Фотография улыбки пациент-
ки после установки временной конст-
рукции

Fig. 14. Fixing the new jaw relation. Full-face photo
Рис. 14. Фиксация нового соотношения челюстей. 
Фронтальная фотография

Fig. 15. Fixing the new jaw relation. Side-face photo
Рис. 15. Фиксация нового соотношения челюстей. 
Боковая фотография
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Fig. 16. Milled permanent structure from 
a zirconium dioxide block
Рис. 16. Фрезерованная постоянная кон-
струкция из блока диоксида циркония

Fig. 17. Permanent structure try-in on 
a cast model
Рис. 17. Примерка постоянной конст-
рукции на гипсовой модели

Fig. 18. Patient’s smile after permanent denture placement
Рис. 18. Улыбка пациентки после установки постоянной конструкции

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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