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Digital workflow in Implantology.
Planning of implant prosthetics,
extraction, implantation and
provisionalisation for a fractured tooth
» In the event of an accident or an unforeseen incident; patients desire an immediate return of oral
function and esthetics. An immediate implant coupled with an immediate restoration are techniques
that can fulfil patients' expectations, but require a detailed evaluation of the patient's medical history
as well as an in-depth analysis of the soft tissue, the bone, and the biotype [Linkevicius et al. 2015]. The
patient must also be informed about the different treatment options available and the corresponding
procedures [Simensen et al 2015, Yao et al. 2017]. One of the advantages of immediate implantation
with immediate restoration using a digital workflow, is the significant reduction in treatment duration.
[Zhang et al. 2019]

Clinical Case
The 45-year-old patient presents a longitudinal fracture of the dental root of tooth 24, which features an
extensive composite restoration. (1a-b).
The patient also has excellent dental hygiene with
a favourable gingival biotype and no signs of inflammation. A cone beam CT (CBCT) was carried out;
the clinical and X-ray findings support an immediate
extraction/implantation procedure followed by an
immediate provisionalisation. This was in keeping
with the patient's request. An optical impression was
carried out using a 3Shape TRIOS 3 intraoral scanner
(Copenhagen, Denmark) (2a-b). This acquired impression was combined with the data extracted from
the DICOM file and from the CBCT for the implant
procedural planning (3Shape ImplantStudio) (3a-c).
A surgical guide was produced in Clear LT biocompatible resin (Formlabs Form2, Somerville, US) (4a-c);
simultaneously the temporary prosthesis was manufactured in PMMA and assembled with the help of
the Panavia V5 Opaque (Kuraray, Noritake, Japan) on
a titanium base (5a-b, 6).
The tooth was extracted with a non-invasive, atraumatic method using the piezotome (MECTRON Piezo
Touch, Carosco, Italy) while keeping the vestibular
wall intact (class II bone), making it possible to fit a
CAMLOG® PROGRESSIVE-LINE implant, L 13 mm and
Ø 4.3 mm (7a-b).
The implant was inserted using an insertion torque
of 47 Ncm and demonstrates excellent primary stability, allowing the provisional prosthesis to be fitted as
planned. The vestibular cavity between the implant
and the alveolus is filled using a bone substitute
material (Bio-Oss®, Geistlich Pharma AG, Wolhusen,
Switzerland). A light diet is prescribed for a period
of two weeks. The patient is advised to use a soft
toothbrush and rinse their mouth with a preparation
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of chlorhexidine 0.1% for the same period (8-12).
Ten days post-surgery, the patient comes back for
the removal of the sutures and a check-up (13). The
tissue around the implant is a healthy colour with no
signs of any complications. The fitting of the permanent prosthesis is scheduled for three months postimplantation (14a-b).
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1a and 1b. Initial occlusal (1a) and lateral (1b) views.

2a and 2b. An optical impression (3Shape TRIOS 3) was carried out at the pre-visit.

3a, 3b and 3c. The optical impression was combined with the CBCT images for the planning of the implant (3Shape Implant Studio).

4a, 4b and 4c. Creation of the surgical guide (3Shape Implant Studio).
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5a and 5b. The provisional prosthesis was designed at the same time as the guide, ahead of the surgery. The emergence profile was adapted to the
anatomy.

6. Then machined in PMMA and assembled on a titanium base.

7. Atraumatic avulsion using the piezotome.

7b. Post-extraction site.

8. Surgical guide in position.

9. Depth gauge to check the implant axis.

10a. Fitting of CAMLOG PROGRESSIVE-LINE implant and augmentation
(Bio-Oss).
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10b. Lateral view of the implant in place and augmented situs.

11. Post-operative X-ray.

12. Fitting of the temporary prosthesis – lateral view – D+0.

13. Removal of the sutures and check-up at D+10.

14a and 14b. Final restoration after 3 months. Lateral and occlusal view.
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Conclusion
The current case involving immediate implant-based
restoration was achieved using numerous digital
tools such as 3Shape and ImplantStudio. Today, these
tools allow us to plan our surgery in a safe and
reproducible manner in just a few clicks, ensuring a
digital workflow.
The optical impression combined with the CBCT
images, the 3D impression and machining at the
clinic, allows the surgical guide and the provisional
prosthesis to be designed upstream at the operating
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room. This gives us the option of preserving the
anatomic architecture of the post-extraction site, and
of guaranteeing the temporary provisionalisation
during the osseointegration phase. This digitalisation
of tasks following a process prevents any imprecision
that is inherent in conventional techniques, as well as
reduces surgery duration. For the patient, this type
of planning reduces the number of visits required,
which is an additional benefit to their quality of life.
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