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ABSTRACT

Aim The present article describes a simplified protocol based on a  
digital workflow used for a patient rehabilitation from immediate 
pre-extraction (ID) to definitive complete dentures (DD).
Materials and Methods A 67 year old patient previously 
rehabilitated with removable partial dentures (RPD) referred to 
Siena University Prosthodontic Department complaining functional 
and aesthetic discomforts. The anamnestic data and photos were 
collected at the fist visit. The clinical observation and x-ray evidenced 
an hopeless dentition in both arches due to stage IV periodontal 
disease. Digital intraoral and bite scans were recorded with and 
without the existing Removable partial denture (RPD) for case study. 
The treatment plan included the extraction of all residual teeth and 
the delivery of ID maintaining the previous inter-maxillar relationship 
and all the aesthetics parameters. The ID were obtained by a single 
step milling procedure (Ivotion,Ivoclar Vivadent AG, Liechtestein)and 
after healing at 9 months it was decided to scan the relined ID in order 
to reproduce the cameo surface and tooth arrangement required for a 
new DD fabrication. 
Results The patient was collaborative during all treatment, reported 
a positive adaption from the ID delivery, a good aesthetic integration 
and optimal functional comfort even with DD.
Conclusions The digital workflow for complete dentures fabrication 
requires limited time and effort compared to conventional protocols. 
Thanks to the digital workflow the patient obtained a good adaptation 
to the prostheses and an enhanced aesthetics and functional results.
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INTRODUCTION

Complete dentures (CD) still remains one of the most 
common and predictable treatment, in particular for 
edentulous patients who have systemic, anatomic, 
and/or financial limitations (1-3).
In case of terminal dentition, when the patient be-
comes edentulous, he may experience detrimen-
tal effects on functional activities (4), aesthetics (5) 
and the self-esteem6, thus a decreasing their quality 
of life is usually expected (7,8). The construction of  
immediate dentures (ID) before the extractions can 
reduce this impairment condition (4) providing an ef-
ficient temporary prosthetic solution. 
Different procedures have been described to obtain 
an ID (5,6,7).  The conventional methods can be re-
liable but require multiple clinical appointments, 
lengthy and complex laboratory schedules (8). These 
aspects can lead to processing errors, inaccuracies, 
and increased time and cost.
In order to obtain CD in a conventional workflow, 
five visits are usually required in the dental practice, 
including preliminary impressions, final impressions, 
inter-maxillar registration (determining the centric 
relationship and the vertical dimension), teeth ar-
rangement try-in (in order to verify aesthetic, pho-
netic and occlusal function) and delivery (9). To date 
the most of the clinicians still to use conventional 
procedures for impressions and occlusal recoding 
that can be digitized in laboratory (10,11), however it 
can determine a reduced precision of prostheses due 
to the several steps required.
Recently, computer aided design and computer aid-
ed manufacturing (CAM-CAM) technology has been 
used to fully fabricate ID (12-14) and digital com-
plete dentures (DD)(15) . It was been reported  that 
DD can provide improved denture retention and fit 
(16,17), a time reduction of both clinical and labora-
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tory procedures (18), higher patients’ satisfaction (19) and 
reduced costs (20) comparing to the analogic protocols.
Recently it was reported that the IOS (Intraoral scanner) may 
be accurate for complete denture (21-24), and the proof of 

concept for realizing a functional maxillary complete den-
ture on intraoral scans have been reported (25-28). 
The use of this technology allows to minimize the incon-
veniences associated with the use of traditional impression 

FIG. 1 
Preoperative condition.  
A: Full-face view 
B: Ortopantomography  
C: Periodontal Charting
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materials (29). Especially in case of ID the mobility of the 
remaining teeth would not allow easy removal of the im-
pression tray without exposing the patient to the risk of 
avulsions.
Furthermore the deign softwares allow to simulate the aes-
thetic proposal thanks to the possibility to superimpose ad-
ditional IOSs (temporaries or old dentures) to patient face 
scans or photos (30,31). The predictability of this digital op-
tions are still updating and are not fully documented in the 
scientific literature, for this reason it was chosen to report 
this clinical case in order to evaluate the correspondence of 
the esthetic results obtained from digital design software to 
patient mouth thought immediate denture treatment.
After the extraction, when sites have healed, the transition 
from the ID to DD can be done by rebasing the ID with a 
laboratory technique or fabricating new dentures (32). Al-
though the first option is economical, it deprives patients of 
their prostheses and does not permit repositioning of indi-
vidual teeth (33).

The second option can be performed by using a digital work-
flow, that offers more a rapid and straightforward proce-
dure, compared to the conventional workflow, for obtaining 
definitive CDs (34-36).
In fact a direct digital scanning of ID using an IOS can facil-
itate the transition toward definitive CDs (37) thanks to the 
possibility to because it can be obtained from the data from 
the ID tested by the patient during the healing time.
This technique article presents a digital workflow to rehabil-
itate a patient with an ID and a DD.

Case presentation
In 2020, a 67-year old man referred to Siena University 
Prosthodontic Department complaining about chewing ef-
ficiency,  due to mobility of residual teeth and poor fit of the 
existing RPD, and aesthetics.
The patient requested a simple prosthetic rehabilitation for 
both maintenance and costs, and to obtain a good comfort 
with a removable solution. 

FIG. 2  Intraoral photos

FIG. 3  
A: IOS  
B: Digital 
master models 
superimposition 
with study models.

A
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At first visit all the evaluations (clinical, periodontal status 
and ortopanoramic XR) confirmed a diagnosis of stage 4 and 
grade c periodontitis (Fig. 1).
Digital intraoral photographs were taken from a retracted 
frontal view and lateral view and extra oral photos (Fig 2).

Treatment Plan
The uncertain periodontal prognosis and his limited financ-
es led to a treatment plan that included extraction of the 
remaining maxillary and mandibular teeth and delivery of 
digital ID followed by digital CD  after the extraction sites 
had healed.

Operative sequence 
The IOS of both arches were recorded with intraoral scanner 
(3Shape, Trios, Denmark), the first one registered the resid-
ual teeth and the supporting area, the second was recorded 
with RPD in situ . The inter-maxillar position was registered 
thanks to the first one; whereas the other impressions were 
used for the aesthetic of the frontal teeth. (Fig 3)

From the outcome of the smile design and alignment of the 
intraoral scans, the digital immediate complete dentures 
were designed (Dental System 2020; 3Shape A/S, Denmark) 
after the virtual extraction of the residual dentition from the 
master models. At this point the denture teeth were chosen 
from the software library of denture teeth, and the design 
program advised a virtual tooth setup. The tooth setup could 
be modified according to the demands of the clinician and 
patient or finalized by adding the gingival portion of the 
dentures if no changes are requested. It was possible to eval-
uate in cross section views the position of the new CD teeth 
compared to the preparative condition.(Fig. 4)
In addition, to analyze the aesthetic parameters the teeth 
setup was customized according to the informations ob-
tained by the superimposition of the IOS obtained with RPD 
to the patient face photo. (Fig 5)
Finally, the prostheses were designed, the output CAM file 
was processed for a single step milling procedure using disks 
with shell geometry technology (Ivotion Ivoclar Vivadent 
AG). Base shade preference and tooth shade A3 were select-

FIG. 4  
A: cross section of the text 
arrangement and the previous 
prostheses scans 
B: Definitive computer-aided 
design and shell geometry 
(blue rings) positioned for 
definitive production.

FIG. 5  
A: teeth arrangement  
B: superimposition to 
patient face for Smile design 
simulation.

FIG. 6  
A: intraoral photos arches 
after extraction sockets 
B: Prostheses at delivery 
frontal view.
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ed and positioned inside a milling unit (PrograMill 7; Ivoclar 
Vivadent AG, Liechtenstein). Finally the digital immediate 
complete dentures were textured and polished. 
The remaining maxillary and mandibular teeth were extract-
ed, and the digital immediate complete dentures were de-
livered. (Fig 6)
The patient was then followed through the healing phase. The 
prosthesis was maintained with soft material until the complete 
healing, during which the dentures were relined every 15 days 
during the first 2 months and then monthly to adapt to new 
tissue conformation. After the extraction sites healing, thanks 
to good patient adaption, the transition from the ID to DD was 
planned.  
After 9 months from the extraction tissues were considered 
stable, the DD definitive complete dentures were produced 
with the reference denture technique  34 using scans of the 
digital immediate complete dentures as the references for 
the design. (Fig 7)
The the ID bases were relined with a high-precision material 
in a closed-mouth technique, then the extraoral scan of the 
cameo and intaglio surfaces of the maxillary and mandibu-
lar prosthesis using an IOS (TRIOS3; 3Shape A/S, Denmark) 
according to the manufacturer’s indications.  
The scanning workflow started from the most distal molar, 
progressively all occlusal surfaces were recorded since the 
contralateral molar. The digital scan continued with palatal 
and buccal surfaces of the teeth and then with the the inta-
glio surface to gather borders. Finally the scan was complet-
ed by capturing the missing surfaces and controlling all the 
impression, in particular in areas such as the denture poste-
rior seal, lingual flange and retromolar area. 
The digital definitive complete dentures were designed from 
an alignment of the copy denture scans and smile design 
for the appropriate tooth positioning. Some modifications 
respect the ID in accordance to clinical evaluation were per-

fomed (Fig.8).
After the DD designs had been finalized, the prostheses were 
milled (PrograMill7; Ivoclar Vivadent AG, Liechtenstein), tex-
tured, polished, and delivered.
The definitive dentures were controlled at delivery for base 
adaption (Fig. 9). 
The final esthetic transition of the patient from ID to DD was 
gradual according to patient needs where the position of the 
21 was corrected form pre treatment to DD (Fig. 10).

DISCUSSION

The purpose of this article was to describe a fully digital 
workflow from ID to the DD transferring all data using an 
IOS device. 
The use of digital workflow for ID rehabilitations has a whole 
ranges of advantages, such as: no risk of extraction during 
impression of mobile teeth, time saving procedure ( no need 
for cast pouring, articulator mounting, and removing the 

FIG. 7 Patient frontal view after 9 months, ID relined for definitive data acquisition, STL file obtained from IOS. 

FIG. 8 Digital design for DD alined with ID scan 

FIG. 9 DD at delivery. A/C: adaptation test, B: DD polished  
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teeth from the cast) and virtual occlusal registration is stored 
and can be reused for future replacement dentures 
As reported by Silva et al. there are some disadvantages of 
the workflow when include positioning the shell geometry 
during the CAD process (43). The architecture of the gingi-
val papilla cannot be modified; therefore, the height of the 
papilla peaks is not adjustable. Moreover, as the shell geome-
try has static papilla architecture, the positioning of the disk 
for the tooth and base design can lead to an undesirably thin 
milled base, with tooth color being visible through the base, 
particularly at the tuberosity and retromolar pad regions. 
However in the case presented the shell geometry allowed to 
obtain a good esthetic result for the ID thanks to the hight 
amount of space in between the arches.
For patients for whom the monolithic disk could not be used 
based on these limitations, the alternative approach is to mill 
a pink base (Ivotion Base; Ivoclar Vivadent AG, Liechtenstein) 
and the teeth (Ivotion Dent; Ivoclar Vivadent AG, Liechten-
stein) separately to then bond them together.
After healing there is also the possibility to use the immedi-
ate denture as a prototype for the border molding and the 
definitive impression, and to transfer all aesthetic ad occlu-
sal parameters to the laboratory.
The fabrication of new DD in this manner can be simplified, 
as shown in the recent papers (40-43), only two appoint-
ments are required to complete the treatment, as long as 
major corrections are needed. 
the potential disadvantages due to the lack of border mold-
ering of the IOS performed for the ID can be overcome 
thanks to the chairside adjustments and a soft relining pro-
cedures that are always necessary  to compesate the healing 
tissues  modifications.
Concerning the definitive DD, even in this case of major 
modifications are required all the data obtained from ID can 
be used to prepare a denture prototype. It  can be recom-
mended it to test them with the patient before fabricating 
the definitive dentures.
In the case described in the present paper  major correc-
tions from ID to DD weren’t required thus it was possible to 
to take the final impression and to digitize it together with 
the occlusal and functional parameters and to finish the DD 
without any intermediate step
Anyway DD workflow is a flexible options, and it can im-
prove communication between the dentist and the dental 
laboratory technician. 
Although patient selection is important, fabricating milled 
complete dentures from prepolymerized PMMA disks result 

in a digital removable complete denture that is highly dense, 
stable, and precise. The monolithic disk is homogenous with 
minimal porosity, which may improve resistance to bacteri-
al and fungal infiltration into the resin. Patient satisfaction 
should be high, as the process requires fewer appointments 
and provides more accurately fitting prostheses. 
In this way it will be very easy to give to the patient a defi-
nite treatment in short time and with high quality.

CONCLUSION

This article describes a fully digital workflow that facilitates 
the fabrication of IDs and allows the delivery of the DD with 
just 2 appointment. The procedure here described improves 
the stability and retention of the prosthesis and allows den-
tists to acquire data easily for fabricating dentures. Digital 
workflow in CD is an innovative and predictable procedure.
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