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[Abstract] Rehabilitation and reconstruction of atrophic edentulous predicament represents significant challenges for
implant dentists due to the anatomical conditions of the edentulous jaw. Implant-supported fixed complete dental pros-
theses represent a scientifically and clinically validated treatment for recovering patients’ masticatory function and es-

thetic effect. However, the highly demanding implant surgical techniques and complex rehabilitation procedures for im-
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mediate functional reconstruction make it difficult to achieve the desired treatment outcomes. The application of digital
and CAD/CAM technology in various stages of the treatment process is logical for patients and dentists. This article sum-
marizes the workflow of digital - assisted implantation with immediate functional reconstruction of atrophic edentulous
combined with a clinical case. Digital-assisted diagnosis, design, implantation, immediate reconstruction and final reha-
bilitation can optimize the implant surgery and immediate rehabilitation workflow, improve the accuracy of implant-sup-
ported immediate functional reconstruction, reduce the demand for a large amount of bone graft, and achieve higher pa-
tient satisfaction. The “prosthetic-oriented, begin with the end in mind” concept of edentulous jaw implant prosthetics

can accurately and efficiently restore the patient’s beauty and chewing function in a minimally invasive manner, and is

worthy of clinical promotion.

[Key words] atrophic edentulous jaw; bone insufficiency;

implant restoration;  digital workflow; immediate

functional reconstruction; digital surgical guide; digital impression; digital smile design; prosthodontic orient-
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a: intraorthodontic image of removable partial den-
ture before implant surgery; b: intraorthodontic
image before implant surgery; c: maxillary occlu-
sal image before implant surgery; d: panoramic
image before implant surgery; e: CBCT indicated
an inverted impacted tooth located on the apical
side of 21 and 22

Figure 1 Intraoral images and X-ray exami-

nation images before implant surgery
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a&b: 4 mark points were diffusely made by
fluid resin on the mucosa of the edentulous
area and remaining teeth; c: light curing fin-
ished; d&e: collection of digital intraoral in-

formation; f: intraoral digital information

T-nuﬁd&ig;

¢+ = of the patient was obtained
Figure 2 Mark and collect intraoral

digital information of the patient
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a: merge the intraoral scan of soft tissue and occlusion status
with CBCT bone tissue information; b: virtual dentition recon-
struction

Figure 3 Digital teeth prearrangement
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a: implant plan design (implanting Straumann BLT
3.3 mm X 10 mm is planned for 12 and 22, and
obliquely implanting BLT 4.1 mm X 14 mm is
planned for 15 and 25) ; b: temporary denture de-
sign; c-f: a digital - assisted plan was selected for
each implant abutment transgingival height, angle
and direction
Figure 4  Digital implant design
B4 Horfemraict

a&b: digital design of enhanced bracket; c: fabrication of CAD/CAM resin wax pattern; d: fabrication of cobalt-chromium bracket; e: 3D

printed research model, surgical guide and temporary denture

Figure 5 Designing and manufacturing of the frame using digital cut-back technology, temporary denture, 3D printed

research model and surgical guide
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a: preparation of implant hole with a surgical guide during the surgery; b: the prefabricated temporary denture was worn and relined with

self-curing resin immediately after implant surgery; c¢: panoramic image after implant surgery and fixation with abutments; d: matching dia-

gram of 15, 12, 22 and 25 CBCT implant positions after implant surgery (dark green) and preoperative digital design (white)

Figure 6 Digital-assisted implant surgery, immediaterestoration and image evaluation
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Table 1 Deviations of the implants between postoperative

CBCT implants and preoperative digital design

Implant Deviations of different parts of implant
position Cervical (mm) Apex(mm) Space angle (°)
12 1.6 1.3 2.0
15 0 0 0
22 2.0 22 54
25 0.7 0.8 2.0
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3.2.1 BEERMETFAME BRI (digital smile de-

a: digital images 6 months after implant surgery; b: making
impression; c: taking the bite record; d: transferring the jaw
position; e: the CAD/CAM-fabricated integrated pure titanium
bracket was tried on; f: the implant supported fixed perma-
nent restoration was completed; g&h: comparison of screw
channel positions before and after surgery

Figure 7 Revisits for final restoration 6 months after
implant surgery
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