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1 |  INTRODUCTION

Implant therapy in elderly patients is not considered a con-
tradiction as long as is permitted by the general health of 
the individual, contemplating that multimorbidity and poly-
pharmacy occur in greater incidence than in younger peo-
ple.1 No significant difference of crestal bone loss over a 
span of 17 years between older and younger adults has been 
shown.2 At the same time, old age does not seem to give 
rise to significantly different survival rates of implants and 
fixed implant supported prostheses, at least on edentulous 
patients.3,4 Focus should be given on the expectations and 
willingness of the patient to undergo surgical procedures as 
well as the ability in handling and caring for their implant 
supported prosthesis.5,6

Additionally, elderly patients may be less able to cope well 
with prolonged and complex surgical procedures and mul-
tiple appointments. Computer designed surgical templates 

assist the operator to complete the implant placement in re-
duced operating time as well as reduced postoperative dis-
comfort, aspects especially important when treating elderly 
patients.7,8 Digitally designed surgical guides provide during 
surgery, implant positions that are prosthetically driven ac-
cording to the existing 3D osseous topography as projected in 
the CBCT.9 Such an approach might also reduce the necessity 
for additional grafting procedures.

The aim of this article was to describe step by step a hybrid 
impression technique where the study cast, produced by the 
initial alginate impression, was digitized and locally altered 
by a final intraoral digital impression at the day of implant 
placement. The main objective while treating this case was 
to decrease the duration and the number of the appointments 
without compromising the quality of the final result. Based 
on this, a combination of conventional and digital impres-
sions was used to exploit the fact that the patient presented 
with the fixed prosthesis detached.
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Abstract
The hybrid impression technique consists of an initial alginate impression that pro-
vides a preoperative cast upon which a diagnostic wax- up and a silicone index are 
made. The wax- up is digitized; thus, the final altered digital impression is limited to 
absolute minimum time, effort and ensures comfort for the patient.
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2 |  CASE HISTORY / 
EXAMINATION

An 86- year- old woman, unable to commute alone, presented 
escorted by her daughter, with a detached mandibular ante-
rior Fixed Partial Denture (FPD), previously supported on 
the mandibular left central incisor and right canine. Clinical 
examination revealed that both abutment teeth were decayed 
and fractured while the root of the left incisor was completely 
covered by soft tissues (Figure 1). They both had poor prog-
nosis. Cone beam computed tomography (CBCT) revealed 
adequate amount of alveolar bone at the positions of left cen-
tral and right lateral incisors as sufficient for implant place-
ment without a need for regenerative procedures. Maximum 
intercuspation was stable and reproducible with no premature 
contacts and mandible slide. The patient declared that she did 
not want to receive a removable prosthesis nor prepare the 
existing teeth for a FPD. Therefore, the treatment plan in-
volved an implant supported FPD.

3 |  TREATMENT

At the first appointment, alginate impressions (Hydrogum 5; 
Zhermack) of maxillary and mandibular arches were made. 
Diagnostic casts were fabricated using high strength, low 
expansion, and high accuracy Type IV dental stone (Elite 
Master; Zhermack). After 30  min setting time, the edentu-
lous mandibular cast was scanned using an intraoral scanner 
(Medit i500; Medit Corp) followed by articulation of both 
casts with the relevant member of a gypsum- free articula-
tor (MagicArt- 2; MagicArt) and articulated at maximum in-
tercuspation by tightening the grips with an Allen driver.10 
The detached FPD was secured in the correct position on the 
mandibular cast using sticky wax. Corrections were made 
with carving wax. The waxed up analog mandibular cast 
was digitized using the same intraoral scanner (Figure 2 A, 

B). Both mandibular scans were exported in STL (Standard 
Tessellation Language) format and superimposed on the 
CBCT data in dicom format, using an implant planning soft-
ware (BlueSkyPlan; BlueSkyBio).

The positions of left central and right lateral incisors were 
selected for placement of 2 internal hexagon implants of 
13 mm in length a narrow for the left central incisor and a 
standard diameter for the right lateral incisor (Advanced+, 
Paltop Keystone). The position of right canine was not se-
lected for implant placement due to an apical fenestration of 
the buccal cortical plate. The dentate STL cast was used for 
the correct position and angulation of implants (Figure 3 A, 
B, C, D). The pilot surgical guide was designed with the same 
software on the edentulous STL cast and the surgical guide 
STL file was extracted. It was 3D printed (Max UV 385 3D 
printer; Asiga) in 45 minutes using a transparent resinous ma-
terial (Freeprint splint 2.0; Detax). Postprocessing consisted 
of ultrasonic cleaning in isopropyl alcohol and ultraviolet po-
lymerization for 20 minutes (Asiga Flash; Asiga). The sup-
portive pins were removed and the guide was finished and 
polished (Figure 4).

Implant surgery was scheduled for the second ap-
pointment. The patient was under anticoagulation ther-
apy with a selective direct inhibitor of factor Xa (Xarelto 
[Rivaroxaban]; Bayer Pharma) and discontinuation of 
the treatment 2 days prior the scheduled surgery was re-
quired. Two implants were placed successfully, using the 
3D printed pilot guide at the preplanned positions, with-
out the need of any grafting procedure. Primary stability 
(>35 Ncm) was achieved on both implants, thus, healing 
abutments were placed right away for a single stage ap-
proach. The flap was secured using 5.0 monoclonal ab-
sorbable sutures (Monofast; Medipac).

Following suturing, at the same session, the healing 
abutments were removed and appropriate diameter scan 
abutments (Standard platform and Narrow platform; Paltop 
Keystone) were connected to the implants (Figure  5). A 
digital altered final impression was made using the intra-
oral scanner in high resolution mode (Figure 6 A, B). The 
intraoral scanning was limited on the area of surgery plus 1 
adjacent tooth on each side since the rest of the mandibular 
arch was already available using the extraoral scanning of the 
initial study casts. The intraoral postsurgery scanning time 
was about 30  seconds. By utilizing a digital intraoral local 
scan, technicalities of the conventional final impression like 
suture protection with an apron and undercut blocking were 
avoided. Maximum intercuspation lateral records were taken 
on the articulated casts.

Healing period was set to 8 weeks. On the third appoint-
ment, a 3D printed FPD (Resin, DentaModel; Asiga) clini-
cal evaluation was performed, on 2 titanium- base abutments 
(Paltop Keystone), the narrow platform without and the 
standard platform with hexagon engagement in (Figure  7). F I G U R E  1  Pretreatment clinical situation, occlusal view
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Minimal widening of the interdental embrasures and occlusal 
adjustments were deemed necessary. These changes that were 
incorporated into the final design of a monolithic zirconia 
FPD.

Three days later, at the fourth appointment an im-
plant supported, screw and cement retained monolithic 
zirconia FPD (High Translucency, Katana; Kuraray) was 
delivered successfully to the patient.11,12 Final torque 
of 30  Ncm and 35  Ncm was applied for the narrow and 

standard platform, respectively, following manufacture's 
recommendations. Access holes were restored using Teflon 
tape (Polytetrafluoroethylene, PTFE) and 2 increments of 
flowable resin, 1.5 mm each (Masking liner and G- ænial 
Universal Flo; GC) (Figure  8 A, B, C). Patient was in-
structed on the proper use of interproximal brushes and 
was scheduled on a 6- month recall.

Three days after the 8- week healing period was selected 
for loading in this case report. This time period is the end of 

F I G U R E  2  Screenshots of digitized casts. A, Edentulous with FPD detached. B, Waxed up with FPD reattached

(A) (B)

F I G U R E  3  CBCT sagittal views of possible positions for implant placement. Green line delineates the edentulous cast, blue line the digitized 
model with the FPD reattached. A. Left central incisor. B. Right central incisor. C. Right lateral incisor. D. Right canine with the apical fenestration 
of the buccal cortical plate

(A) (B) (C) (D)
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early loading and the beginning of what the literature consid-
ers as conventional or delayed loading. According to Esposito 
et al, immediate loading is loading within 1- week, early 

loading is between 1 week to 2 months, and conventional after 
2 months.13 Immediate and early loading were not selected to 
maximize the success rate.14 Since the patient decided to stay 
without a provisional restoration, the 8- week loading was se-
lected to acquire the advantages of delayed loading. Graded or 
progressive loading was not applied since it is a concept that 
presents advantages for Type IV bone quality.15

4 |  DISCUSSION

The treatment workflow selected for the treatment of this 
geriatric patient was neither the conventional analog, neither 
the contemporary full digital approach. Conventional initial 
impression with alginate was made, mainly because the de-
tached FPD was readily available. This allowed for an easy 
wax up needed for the prosthetically driven implant place-
ment. In addition, alginate as first impression is a fast and 
comfortable procedure.

F I G U R E  4  3D- printed surgical guide with 2 mm pilot sleeves 
(Paltop Keystone) in place

F I G U R E  5  Immediate postoperative intraoral view with scan 
posts

F I G U R E  6  Screenshots of analog- digital altered final impression. The display mode was set on Color, denoting actual color of impressed 
objects. Intraorally scanned anterior area is obvious, in contrast to the extraoral digital scanning of initial stone cast. A. Facial view, B. Occlusal 
view

(A) (B)

F I G U R E  7  3D- printed clinical evaluation prosthesis on 2 Ti- base 
abutments
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Most studies that compare the analog and digital impres-
sions, do favor the later.16- 18 This is probably true for final im-
pression materials like polyether or polyvinyl siloxane, which 
require longer setting time, they do not taste good and are 
stiff and more difficult to remove from the mouth, rather than 
alginate impression. A study showed that complete arch al-
ginate impressions were preferred to digital impression with 
respect to chair time and patient acceptance.19 In our study, 
the extraoral digitalization of the diagnostic casts allowed for 
a simplified and quicker final intraoral scanning process lim-
ited to the implant site. Furthermore, final digital impression 
was taken at the same session as implant placement without 
causing further discomfort to the elderly patient or need for 
an additional impression appointment.

There is no previous report of such analog- digital im-
pression technique in which the original alginate analog im-
pression is digitized and then a part of it is cut and altered 
by intraoral scanning in high definition mode of the area of 
interest. Any inaccuracy of the original alginate impression 
was nullified by the final intraoral digital impression which 
included the edentulous area of interest and the proximal 
teeth. Additionally, any occlusal discrepancies due to the use 
of the gypsum- free articulator were corrected at the phase of 
3D- printed resin FPD clinical evaluation.

This technique can also be used in cases where there is a 
need for a localized diagnostic wax up and the only available 
equipment in the dental office, for a full digital work flow is 
an intraoral scanner. Initial alginate impressions are made, 
and poured. Meanwhile, the tooth or teeth of interest are 
prepared. After stone setting the casts are removed from the 
impressions, trimmed and mounted on a gypsum- free articu-
lator, followed by a quick diagnostic wax up. The advantage 
of having an analog cast is threefold. Firstly, a silicone matrix 
can be fabricated and a provisional restoration can be fabri-
cated intraorally in the same appointment. Secondly, the an-
alog cast is extraorally digitized and is used for the localized 
corrected digital impression. Lastly the digitalized waxed up 
cast communicates to the dental technician the desired shape 
of the final restoration.

In an era where a small percentage of dental offices own 
a digital scanner20 and fewer have a 3D printer, a design soft-
ware, a CAD- CAM milling unit accompanied with a staining 
and glazing furnace, all that is needed for a full in- house dig-
ital workflow, modified analog- digital techniques bridging 
the available analog and digital technologies can help us offer 
a lot more to our patients.
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