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ABSTRACT

Background

Immediate implant placement in the maxillary premolar region remains clinically challenging due to post-ex-
traction ridge remodelling and soft tissue instability. Autologous platelet concentrates such as platelet-rich fibrin
(PRF) and platelet-rich plasma (PRP) have been proposed to enhance early wound healing and support regen-
erative processes.

Objective

To present a reproducible, biologically driven clinical protocol for immediate implant placement with PRF/
PRP-assisted augmentation.

Methods

A structured clinical workflow is described in a 65-year-old female patient requiring extraction of an endodon-
tically compromised maxillary first premolar. Following atraumatic extraction, a digitally guided immediate
implant placement (4 x 11 mm) was performed. Simultaneous augmentation included autogenous bone, bo-
vine-derived xenogeneic graft material (Bio-Oss®), and autologous PRF/PRP prepared using a standardized
separation protocol. Primary stability of 45 Ncm was achieved. Soft tissue management and graft stabilization
were supported by autologous fibrin matrices.

Results

Healing was uneventful, and prosthetic rehabilitation with a screw-retained crown was completed after 3
months. Clinical and radiographic outcomes demonstrated stable peri-implant bone conditions and favorable
soft tissue integration. The combined use of PRF/PRP contributed to enhanced wound healing and graft stabili-
zation without postoperative complications.

Conclusion

Immediate implant placement combined with PRF/PRP-assisted augmentation represents a biologically sound
and clinically feasible approach in selected cases. The presented protocol supports predictable hard- and soft-tis-
sue outcomes while potentially reducing the need for additional regenerative procedures. Further controlled
clinical studies are required to validate these findings.

The Structured Clinical Protocol in the Maxillary Premolar Region includes the surgical video “Platelet Rich Con-
cept - Hasslinghausen Practice Team”.

Keywords: Dental Implants; Platelet-Rich Fibrin; Immediate Implant Placement; Guided Bone Regeneration;
Autologous Blood Concentrates: Digital Implant Planning; Case Report

Copyright@ : Wolf D Grimm | Biomed | Sci & Tech Res | BJSTR.MS.ID.010175. 57568


https://biomedres.us/
https://dx.doi.org/10.26717/BJSTR.2026.65.010175

Volume 65- Issue 2

DOI: 10.26717/BJSTR.2026.65.010175

Graphical Abstract

Digitally guided immediate implant placement combined with
autologous platelet-rich fibrin (PRF)-assisted augmentation in the
maxillary premolar region resulted in predictable hard- and soft-tis-
sue healing. A systemically healthy patient underwent atraumatic
extraction followed by immediate implant placement. Simultaneous
regeneration was achieved using autogenous bone, xenogeneic par-
ticulate graft material, and liquid PRF stabilized with an autologous fi-
brin membrane. Digital implant planning enabled prosthetically driv-
en positioning and primary stability. Final restoration demonstrated
stable peri-implant tissues, preserved crestal bone levels, and favor-
able esthetic outcomes without biological or technical complications.

Key Concept

Immediate implantation + PRF-assisted biologic augmentation —
accelerated healing, graft stabilization, and predictable clinical out-
comes.

Clinical Relevance

e Scientific Rationale: PRF delivers autologous growth fac-
tors and fibrin scaffolding that may enhance wound healing
and graft integration during immediate implant placement

¢ Principal Findings: Immediate implantation combined with
PRF-assisted augmentation resulted in stable peri-implant
tissues and successful osseointegration

e  Practical Implications: PRF-supported immediate implant
placement may reduce treatment time while promoting pre-
dictable regenerative outcomes in appropriately selected

patients.
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A Structured Clinical Protocol in the Maxillary
Premolar Region

A 65-year-old female patient (born October 25, 1957) present-
ed in July 2022 with mild discomfort in the region of the maxillary
left first premolar (tooth 24). The patient was systemically healthy,
reported no relevant medical conditions, and was not taking regular
medication. Family history was negative for hereditary dental or peri-
odontal disorders.

Clinical Baseline Findings
General Findings

The patient was in good general health. She appeared cooperative
and demonstrated a positive attitude toward further treatment.

Extraoral Findings
Extraoral examination revealed no abnormalities.
Intraoral Findings

Inspection of the hard and soft palate, floor of the mouth, and
oral mucosa revealed no pathological findings. Maximum interincisal
opening measured 57 mm. The tongue was freely movable and ex-
hibited normal sensitivity. Labial and lingual frenula were fully de-
veloped. The ducts of the major paired salivary glands (parotid, sub-
mandibular, and sublingual glands) showed no abnormalities, and
salivary flow appeared normal in both quantity and quality. Gingival
tissues exhibited reddish-livid discoloration with mild edematous
swelling. No hard or soft deposits were detected. Overall oral hygiene
was assessed as excellent, see Figures 1-3. Panoramic radiography
demonstrated generalized horizontal alveolar bone loss of approxi-
mately 38% and an unfavorable periapical condition of tooth 24 fol-
lowing unsuccessful endodontic treatment. Based on these findings,
extraction followed by immediate implant placement with adjunctive
platelet-rich fibrin (PRF)-assisted augmentation was indicated.
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Figure 1: Baseline clinical examination.
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Figure 2: PAR-Status at baseline.
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Figure 3: PAR risk at baseline.
Tooth 24 was atraumatically extracted in January 2023. Post-ex-  plant placement. A digitally assisted workflow was used for prosthet-

traction healing was uneventful. Cone-beam computed tomography ically driven implant planning, see Figure 7.
performed in April 2023 confirmed sufficient bone volume for im-
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Surgical Report

On May 10, 2023, immediate implant placement with simulta-
neous augmentation was performed under local anesthesia. Autol-
ogous blood was collected intraoperatively and processed to obtain
PRE. After elevation of a mucoperiosteal flap, osteotomy preparation
was completed, and a 4.0 x 11 mm implant was inserted in region
24 with a final insertion torque of 45 Ncm. Autogenous bone chips
combined with xenogeneic particulate graft material were applied to
the peri-implant defect and biologically stabilized using liquid PRF
and an autologous fibrin membrane prior to primary closure. Post-
operative radiographic control confirmed correct implant positioning
and adequate augmentation. Sutures were removed after one week,

revealing timely and uncomplicated healing, following a three-month
osseointegration period, second-stage surgery with laser-assisted
exposure was performed. After soft-tissue conditioning, definitive
impressions were taken, and a screw-retained single crown was de-
livered in August 2023, see included movie.

Adjunctive regenerative protocols incorporated standardized
PRF preparation and application techniques, while digital implant
planning and workflow optimization were performed using coDiag-
nostiX™ software. Final clinical and radiographic evaluation demon-
strated stable peri-implant soft tissues, preserved crestal bone levels,
and satisfactory esthetic integration of the implant-supported resto-
ration (Figure 4). No biological or technical complications were ob-
served during the documented follow-up period.

Figure 4: Final clinical and radiographic evaluation.

Used Materials - Konus K3 Pro Implant System

A variety of surface modification strategies for immediate im-
plants have been introduced to improve outcomes in challenging
clinical scenarios, including ion-beam-assisted deposition, sputter
coating, pulsed laser deposition, electrostatic spray deposition, pho-
tofunctionalization, and platelet-rich plasma (PRP). PRP promotes
early vascularization of the implant site, particularly during the first
20 days of healing. Studies supporting PRP use emphasize its regen-

erative potential for both hard and soft tissues. The Konus K3 Pro
implant system (K3 Rapid, Argon Dental, Germany) features a bac-
teria-tight connection at crestal and subcrestal levels with a reduced
emergence profile. The Rapid cutting thread design with 0.1% pitch
enhances primary stability and incorporates an apical compression
thread for bone condensation. Combined with the OsteoActive® sur-
face, this design promotes rapid osseointegration and resistance to
vertical and horizontal occlusal forces, see Figure 5.
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Figure 5: The Konus K3 implant system® with K3Pro+ RLine 45x13mm (left part) and K3Pro+ SLine 45x13mm (right part).

Dental implant rehabilitation of edentulous areas is well docu-
mented and has been shown to be predictable. The literature demon-
strates that the alveolar ridge undergoes substantial resorption and
volume loss following tooth extraction or tooth loss for other reasons
[1-4]. Only a limited number of authors advocate immediate implant
placement as a strategy to limit this resorptive process. The literature
demonstrates that the alveolar ridge undergoes substantial resorp-
tion and volume loss following tooth extraction [1-4]. However, sev-
eral preclinical studies have reported conflicting results, indicating
that immediate implantation does not prevent post-extraction bone
resorption [5-18]. PRP promotes early vascularization of the implant
site, particularly during the first 20 days of healing. Studies support-
ing PRP use emphasize its regenerative potential for both hard and
soft tissues [19-23].

Osteograft® Allogeneic Bone Substitute Material
(ABM)

In Germany, allogeneic cell and tissue transplants are regulated
as medicinal products and therefore require regulatory approval; ac-
cordingly, their manufacture, biological safety, and clinical application
are subject to continuous oversight by German regulatory author-

ities. The allogeneic Osteograft® bone substitute material (ABM) is
approved by the German Institute for Cell and Tissue Replacement
(DIZG) as a medicinal product for human tissue transplantation (Fig-
ure 6).

The DIZG biological safety system for tissue transplants compris-
es:

° Comprehensive donor selection criteria,

o Extensive serological donor screening exceeding the re-
quirements of EU Directive 23/2004, including four viral genome
assays,

. Application of validated procedures for the removal and/or
inactivation of viruses, bacteria, and fungi,

and
. In-process and final quality control of the graft material.

Both DIZG and Argon Dental Vertriebs Gesellschaft mbH & Co. KG
(Bingen am Rhein, Germany) are certified according to DIN EN ISO
13485 and adhere to the Ethical Code and quality standards of the
European Association of Tissue Banks (EATB).
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Figure 6: The OsteoGraft® product system with “native” bone structure.

3D Planning Section

For prosthetically driven implant planning, three-dimension-
al imaging and planning systems are currently available that allow
precise assessment of available bone volume relative to the intended
prosthetic restoration and facilitate accurate transfer to the surgi-
cal site. In this case presentation, the coDiagnostiX 3D imaging and
planning system™ was utilized, enabling preoperative simulation of

Figure 7: Implant planning with digitized workflow.

Spongiosa Wiirfel und
Spongiosa-Corticalis-Block

implant positioning and identification of necessary augmentation
procedures, see (Figure 7). The digitally guided workflow allowed
prosthetically driven implant positioning and contributed to primary
stability, which is a prerequisite for successful immediate implanta-
tion. Digital implant planning and guided surgery have been associ-
ated with enhanced positional accuracy and improved prosthetically
driven outcomes [10-13].
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Autologous Plasma Concept

As we began working with autologous blood plasma in mini-
mally invasive regenerative periodontology and implant dentistry
approximately five years ago, it quickly became evident that not all
PRP formulations are equivalent. Autologous plasma rapidly emerged
as a viable option for multiple regenerative indications. A key factor
appears to be calcium ion activation within the coagulation cascade.
Plasma consists not only of growth factors but also of fibrin and plate-
lets, forming one of the most complex enzymatic systems in human
physiology. Our clinical concept aims to utilize the biological potential
of coagulation for stabilization of particulate graft materials across
multiple indications. This approach is demonstrated in the accompa-
nying surgical video.

RegenLab Technology

All RegenLab® products employ patented separation gel tech-
nology for standardized preparation of cell therapy products with
reproducible cellular profiles. During centrifugation, the separation
gel forms a stable physical barrier within the buffy coat, isolating
platelets and plasma in the upper portion of the tube while binding
erythrocytes and most neutrophils below. The resulting RegenPRP™
is a homogeneous plasma PRP characterized by high platelet recov-
ery (>70-80%), low leukocyte concentration, near-complete removal
of pro-inflammatory neutrophils, and virtually no erythrocytes. The
closed system ensures sterile and safe preparation for both patients
and clinicians, see Figure 8.

Figure 8: Overview of the complete PRP production with the Reg Lab System.

Conclusion

Immediate implant placement has been extensively investigated
over the past decade and is considered a predictable treatment mo-
dality in appropriately selected cases, provided that primary stability,
intact socket walls, and meticulous surgical protocols are ensured. Re-
cent meta-analyses have demonstrated survival rates comparable to
delayed protocols while emphasizing the importance of buccal bone
thickness and gap management for long-term crestal bone preserva-
tion [6-9]. Simultaneous guided bone regeneration using particulate
graft materials can reduce horizontal ridge contraction and improve
peri-implant tissue stability following extraction [15-18]. Further-
more, digital implant planning and guided surgery are associated
with enhanced positional accuracy and improved prosthetically driv-

en outcomes, particularly in immediate placement scenarios [10-13].

Immediate implant placement in conjunction with biologically
active blood concentrates is increasingly supported by clinical ev-
idence. Systematic reviews and consensus reports indicate that ad-
junctive PRF may enhance early soft-tissue healing, angiogenesis, and
graft stabilization when applied during immediate implant protocols
[19-23]. Randomized clinical trials and prospective studies further
suggest that PRF-supported augmentation may reduce postoperative
morbidity and improve peri-implant soft-tissue outcomes [24-27].
Overall, the combined approach of immediate implantation, guided
bone augmentation, and autologous PRF application resulted in pre-
dictable hard- and soft-tissue healing with favorable functional and
esthetic outcomes [28-34].
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