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Full-arch implant rehabilitation has undergone a paradigm shift with the advent of digital planning and guided
implant surgery. Compared with freehand implant placement, fully guided protocols provide significantly
higher accuracy in implant positioning, angulation, and depth control, while reducing surgical variability and
facilitating more predictable, prosthetically driven outcomes.’?
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key clinical advantage of guided full-arch sur-
gery is the ability to fabricate the temporary
prosthesis before surgery, enabling immediate
loading and rapid restoration of function and
aesthetics on the day of implant placement.**

In freehand full-arch implant surgery, the provisional pros-
thesis is typically fabricated after implant placement, neces-
sitating postoperative impressions and additional laboratory
procedures. This may delay loading or require extensive
chairside adjustment. By contrast, digital guided workflows
enable prosthetically driven backward planning, poten-
tially reducing treatment time and improving predictability
by integrating the surgical and prosthetic phases into a sin-
gle coordinated process.

Despite these advantages, guided full-arch immediate
loading protocols are often associated with increased
chairside time on the day of surgery. This is mainly due to the
need for intra-oral modification, relining, or pickup of pre-
fabricated provisional prostheses to compensate for minor
discrepancies between planned and actual implant posi-
tions.

From a biological and biomechanical perspective, implants
subjected to immediate loading are not yet osseointe-
grated, but may tolerate limited, controlled mechanical
stress provided that sufficient primary stability and favourable
load distribution are achieved.”® This challenges the need
to achieve absolute prosthetic passivity at the time of sur-
gery. Instead, it supports the concept that the implant-bone
interface can biologically adapt during healing, with func-
tional passivity developing after osseointegration. Con-
trolled functional loading during early healing may there-
fore be compatible with osseointegration, provided micro-
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motion remains within biologically acceptable limits. Exces-
sive micromotion, however, may lead to fibrous tissue forma-
tion rather than direct bone integration.® Earlier experimen-
tal studies have identified a critical micromotion threshold,
commonly reported to be in the region of 50-150pm, above
which fibrous encapsulation is more likely; below this range,
micromotion may even stimulate bone remodelling.’

To address these limitations, a continuous digital protocol
has been proposed in which the provisional prosthesis is
designed at abutment level and fabricated with pre-aligned
screw channels, enabling direct fixation without temporary
cylinders or intra-oral relining.” In this workflow, the provi-
sional PMMA prosthesis is screwed directly onto the im-
plants at the time of immediate loading.

The present case report describes a fully guided, flapless
mandibular full-arch rehabilitation using a prefabricated
PMMA temporary prosthesis that is instantly screwed onto
definitive abutments without any chairside modification. The
objective is to demonstrate the clinical feasibility, accuracy,
and biological rationale of the “instant screwing” protocol
in immediate loading full-arch implant therapy.
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Case report

A 55-year-old healthy, non-smoking female patient (ASA 1)
presented with generalised tooth mobility and gingival
recession. Clinical and radiographic examinations were per-
formed (Figs. 1a+b), leading to a diagnosis of generalised
periodontitis, Stage Ill, Grade B. Following completion of
periodontal therapy, the maxillary arch was stabilized through
endodontic treatment and placement of provisional bridges.

Digital planning phase

Treatment planning for the mandibular arch was carried out
according to the SKY fast & fixed protocol using a fully dig-
ital workflow. coDiagnostiX software was used to super-
impose the DICOM and STL files, together with the virtual
prosthesis, in order to plan implant positions and design
the surgical guides (Fig. 2).

Metal stackable surgical guides (Remi Laffont, Teethproject
Labo) were designed (Fig. 3) and fabricated by laser sinter-
ing to provide the rigidity and accuracy required for this
protocol.
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The SKY uni.cone fast & fixed abutments (SKY, bredent
medical) were then positioned virtually on the planned
implants (Fig.4). A corresponding scan body was applied
to obtain a pre-surgical virtual impression.

A provisional PMMA prosthesis was milled in advance
in accordance with the protocol and kept ready prior
to surgery (Fig.5). Its internal geometry was digitally
designed to replicate the configuration of the prosthetic
coping, allowing the prosthetic screw to be torqued
directly onto the abutment. This eliminated the need
for temporary cylinders or copings during delivery of
the provisional prosthesis.

Before surgery, the prosthesis was verified on three-
dimensional printed models using laboratory analogues
to confirm fit and seating accuracy. This integrated cop-
ing design allowed the provisional restoration to be fixed
immediately to the abutments following implant place-
ment, forming the basis of the “instant screwing” protocol.

Surgical phase

Under local anaesthesia, the mandibular teeth were atrau-
matically extracted. The base guide was positioned using

the tooth-supported guide and stabilised with wedges
(Fig. 6).
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Socket curettage and antibacterial photodynamic therapy
(aPDT) were carried out according to the manufacturer’s
instructions (Helbo™, bredent medical). Antibiotic irri-
gation was then performed, and the sulcular epithelium
was deepithelialised (Fig. 7).

A fully flapless approach was adopted. The osteotomy
guide was positioned on the base guide, and stability
was ensured with fixation pins and ligatures (Fig. 8).

Using the SKY Proguide kit, the osteotomies were com-
pleted. Guided placement of the posterior implants was
performed first in order to stabilise the template (Fig. 9).
Following engine-driven implant placement, the final
seating was completed manually through the guide using
a torque wrench, placing the posterior implants first,
followed by the anterior implants, and finally the middle
implants. All implants achieved an insertion torque of at
least 35Ncm. The SKY uni.cone abutments were placed
and prosthesis fit was verified.

Prosthetic and grafting phase

The temporary prosthesis and abutments were then
removed, and socket preservation was carried out
using sticky bone, consisting of injectable PRF (platelet
rich fibrin), autogenous bone and xenograft material
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(Bio-Oss, Geistlich), protected with a PRF membrane. The
surgical site was secured with resorbable monofilament
sutures (BioSyn™).

The copaSKY uni.cone abutments were then torqued onto
the implants (Fig. 10), and the temporary prosthesis was
screwed into place by sequential tightening of the screws
on each abutment to 15Ncm (Figs. 11a+b).

The PMMA prosthesis was fitted to the abutments without
any modification, thereby validating the “instant screwing”
protocol. Radiographic assessment of fit was not possible
owing to the radiolucent nature of PMMA. Prosthesis fit was
therefore assessed clinically under 3.8 x magnification. The
accuracy of guided surgery and prosthesis positioning was
evaluated by superimposing the digital planning data with
the segmented post-surgical implant positions. This demons-
trated no clinically significant discrepancy (Fig. 12).

Outcome and follow-up

Allimplants osseointegrated uneventfully, with no postoper-
ative complications. At the three-month follow-up, the peri-
implant soft tissues were healthy and exhibited a favourable
gingival profile (Figs. 13+14). Comparison of the immediate
postoperative radiograph (Fig. 15a) with the three-month
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follow-up radiograph (Fig. 15b) demonstrated stable crestal
bone levels. Definitive prosthesis was completed six months
after implant placement uneventfully. (Figs. 16a+b)

Discussion

The present case report demonstrates the clinical feasibil-
ity of a fully digital guided implant protocol in which a pre-
fabricated PMMA provisional prosthesis was immediately
fixed onto definitive abutments without intra-oral modifica-
tion. The integration of surgical and prosthetic planning
within a continuous digital workflow has been previously
described as a key factor in improving predictability and
reducing procedural variability in implant rehabilitation.?
By designing the provisional prosthesis at the abutment
level prior to surgery, the present protocol aligns with the
principles of continuous digital workflows, enabling a seam-
less transition from virtual planning to clinical execution.

Recent clinical studies support the use of digitally prefabri-
cated provisional prostheses in full-arch immediate loading
protocols. A prospective pilot cohort study reported high
implant survival rates and minimal prosthetic complications
when full-arch PMMA provisional prostheses were fabri-
cated digitally and delivered immediately after guided im-
plant placement, without the need for intra-oral relining or
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cast verification.!® These findings corroborate the clinical
outcome observed in the present case, where the provisional
prosthesis was delivered without chairside modification.

The material properties of PMMA further support its use in
immediate loading scenarios. Recent evaluations of PMMA
provisional restorations fabricated through a fully digital
workflow have demonstrated favourable short-term survival,
adequate mechanical behaviour, and minimal biological
complications during the immediate loading phase.” This
reinforces the suitability of PMMA as a provisional material
in protocols requiring early function and controlled load
distribution across multiple implants.

The accuracy of guided implant placement is a critical deter-
minant for the success of prefabricated prostheses. Stack-
able and rigid surgical guides fabricated using advanced
manufacturing techniques, such as selective laser melting,
have been shown to improve positional accuracy and stability
during full-arch implant placement.’? Such guide systems
reduce cumulative errors and are particularly advantageous

when immediate loading with a prefabricated prosthesis is

planned, as even minor deviations may compromise pros-
thetic fit.

In the present protocol, the copaSKY implant system (bredent
medical) was selected to support immediate loading and
full digital integration. The implant macrodesign, combined
with a conical-parallel internal connection, is intended to
promote high primary stability and favourable force distri-
bution—both critical prerequisites for immediate loading
protocols. Achieving insertion torque values >35Ncm across
all implants allowed immediate functional loading in accor-
dance with established biomechanical principles. Further-
more, the availability of system-specific digital components,
including virtual implant libraries, definitive abutments, and
corresponding scan body, enabled accurate preoperative
virtual impressions and abutment-level prosthetic planning.
This system compatibility supported the execution of a
continuous digital workflow from planning to prosthesis
delivery, minimising analogue steps and potential sources
of error.
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Recent advancements in guided and navigated implant

surgery further support the trend toward precise, prosthet-
ically driven workflows. Dynamic navigation systems have
demonstrated promising results in immediate loading of
full-arch restorations, offering improved control over im-
plant positioning and facilitating prosthetic delivery with
reduced adjustment requirements.” Although static guided
surgery was employed in the present case, these emerging
technologies highlight the ongoing evolution toward greater
accuracy and efficiency in full-arch rehabilitation.

Time efficiency and patient comfort are important clinical
considerations in extensive implant procedures. Fully guided
sequential template protocols for immediate loading have
been shown to reduce surgical and restorative time while
maintaining high implant survival and favourable soft-tissue
outcomes." The elimination of intra-oral relining or pickup
procedures, as demonstrated in the present case, directly
contributes to reduced chairside time and enhanced pa-
tient experience.

Despite these advantages, limitations must be acknowledged.
Systematic reviews have emphasised that although guided
surgery improves accuracy, deviations between planned and
placed implants remain inevitable due to multiple sources
of error within the digital workflow." Therefore, strict case
selection, precise digital planning, and rigid guide stabili-
sation are essential prerequisites for the successful applica-
tion of prefabricated immediate provisional prostheses. In
the present protocol, the exclusive use of axial implants mini-
mised biomechanical and geometric complexity, which may
not be applicable in cases requiring tilted implant placement.

The use of the same prosthetic screw system for fixation onto
the uni.cone abutments eliminated the need for additional
prosthetic cylinders or intermediary components. The
design of the SKY unicone supports the direct screw-
retained restorations, as the flat screw seat is easy to pro-
duce. The screw is additionally protected by form fit against
the lateral forces, because functional loads are transferred
directly from the prosthesis to the abutment through the
cylindrical interface. This simplified prosthetic component
chain, together with the digital compatibility of the copaSKY
implant system with guided surgery planning and prosthet-
ically driven workflows, contributes to a streamlined, eco-
nomical, and clinically reliable approach for immediate
loading in full-arch implant rehabilitation.
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The primary limitation of this report is its single-case design
with short-term follow-up. While the clinical and radiographic
outcomes were favourable, larger prospective studies with
long-term follow-up are required to validate the reproduc-
ibility, biological safety, and mechanical reliability of this
protocol. Future research should focus on comparative anal-
yses of chairside time, prosthetic accuracy, and patient-
reported outcomes between prefabricated and conven-
tionally adjusted immediate loading protocols, as well as
the applicability of this approach to tilted implant configu-
rations.

Conclusion

The present protocol demonstrates that a fully digital,
guided workflow can facilitate the immediate fixation of a
prefabricated PMMA provisional prosthesis in full-arch
rehabilitation without intra-oral modification. By eliminat-
ing chairside relining or pickup procedures, the approach
may reduce operative time on the day of surgery and im-
prove overall patient comfort.

The "instant screwing” protocol, as described, is currently
applicable to cases involving axial implant placement, where
geometric alignment and prosthetic accuracy can be more
predictably maintained. However, the findings are based on
a single clinical case with short-term follow-up and there-
fore cannot be generalised.

Prospective clinical trials with larger sample sizes and long-
term evaluation are required to validate the reproducibil-
ity, biological safety, and biomechanical reliability of this
approach. Future investigations should also explore modi-
fications to the protocol to enable its application in cases
involving tilted implants with guided full-arch immediate
loading rehabilitations.
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OPG of definitive prosthesis at six month
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