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Abstract: Rehabilitation of severely resorbed anterior alveolar ridges presents considerable 
challenges due to compromised esthetics and insufficient bone volume. Conventional implant 
placement often necessitates extensive bone augmentation procedures, increasing patient morbidity, 
treatment duration, and overall complexity. Therefore, basal cortical implants have been developed 
to use basal cortical bone anchorage, offering enhanced initial stability and reducing the need for 
additional bone grafting. The ARi® Implant System, a novel basal cortical implant, combines a 
uniquely optimized thread design with a nanostructured, calcium-incorporated XPEED® surface 
treatment to promote early osteoblastic activity, rapid bone-to-implant integration, and improved 
biomechanical stability. This report describes two clinical cases involving patients with significant 
anterior alveolar ridge defects. The ARi® Implant System was used with vascularized interpositional 
periosteal (VIP) flap techniques, synthetic bone grafting, and collagen membrane coverage to 
optimize ridge augmentation and soft tissue stability. Both patients showed successful outcomes with 
stable osseointegration, minimal marginal bone loss, and excellent esthetic integration at 2-year 
follow-ups. The treatment approach reduced surgical complexity and healing time while enhancing 
patient satisfaction. The ARi® Implant System demonstrates promising clinical efficacy in anterior 
ridge augmentation, providing stable, esthetically pleasing outcomes without extensive bone 
grafting. Further biomechanical and long-term studies are necessary to confirm these findings.  
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1. Introduction 

Esthetics and functionality are critical aspects of dental treatment, particularly in the anterior 
maxillary region, due to prominent visibility and substantial influence on patient self-esteem and 
social interactions [1]. Tooth loss in this region can significantly impact psychological well-being, 
emphasizing the importance of meticulous treatment planning and technical precision to satisfy high 
esthetic expectations compared to posterior restorations [2]. Consequently, restoring anterior teeth 
presents unique challenges, requiring careful consideration of esthetic harmony and functional 
recovery [3]. 

Implant placement has become a well-established and predictable method for rehabilitating 
missing teeth. However, achieving successful implant outcomes necessitates sufficient alveolar bone 
volume, defined as at least 13–15 mm in length and 5–7 mm in width [4]. In cases where these criteria 
are unmet due to severe alveolar ridge resorption, additional surgical procedures such as sinus 
augmentation, extensive bone grafting, and nerve lateralization may be indicated [5]. Such advanced 
surgical interventions add complexity to the treatment process and increase patient morbidity, cost, 
and the overall duration of rehabilitation, potentially limiting patient accessibility to effective care. 
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Conventional implant treatments, therefore, frequently present clinical challenges, particularly 
in scenarios involving significant bone atrophy and compromised soft tissue conditions. The need for 
extensive bone grafting and guided bone regeneration (GBR) procedures in these situations increases 
the risk of complications, prolongs treatment timelines, and contributes to patient discomfort [5–7]. 
Studies have emphasized that GBR techniques for vertical ridge augmentation generally require 
prolonged healing, often exceeding six months before implant placement, further complicating the 
clinical management of severely resorbed alveolar ridges [8,9]. 

Therefore, basal cortical implants were introduced, specifically designed to achieve stable 
anchorage in dense basal cortical bone rather than relying on alveolar cancellous bone [10]. Basal 
cortical bone possesses inherent structural resilience, higher mineral density, and resistance to 
resorption, providing robust and predictable implant anchorage even in severely compromised 
alveolar ridge conditions [11]. The basal cortical implant (BCI) system has evolved substantially over 
several decades, leading to significant enhancements in design and functionality. The first single-
piece basal implant was introduced by Dr. Jean-Marc Julliet in 1972, followed by the development of 
the disk implant system by Dr. Gerard Scortecci in the 1980s [12]. Subsequently, advancements made 
by Dr. Stefan Ihde further refined basal osseointegrated implants (BOIs), optimizing their ability to 
efficiently transmit occlusal forces through cortical bone and reduce marginal bone stress [12]. 

The ARi® Implant System has emerged as an effective basal cortical implant designed to address 
severe ridge atrophy in esthetically critical regions such as the anterior maxilla and mandible (Figure 
1).  

 

Figure 1. Overall structure of the ARi® Implant. The implant comprises three main components: a threaded 
body at the lower portion, a cuff in the middle, and a connection at the upper portion. The cuff features a micro-
groove designed to facilitate soft tissue stability and integration. 

The overall structure of the ARi® Implant System consists of two primary components: a 
threaded implant body, which achieves anchorage in basal cortical bone, and the Magic Cuff®, which 
facilitates abutment connection. The implant body features sharp, curved threads designed to 
enhance mechanical stability by achieving anchorage in basal cortical bone. This thread design 
maximizes initial fixation strength upon insertion, significantly reducing the necessity for extensive 
bone augmentation procedures in patients with compromised alveolar bone. The ARi® implant 
surface incorporates a nanostructured, calcium-incorporated surface treatment known as XPEED® 

[13–15]. This advanced coating significantly enhances early osteoblastic activity, accelerates apatite 
formation, and promotes rapid bone-to-implant bonding. The XPEED® surface demonstrates 
superior biological responses, including improved osteoblast proliferation, viability, and 
differentiation, ultimately resulting in enhanced bone-to-implant contact (BIC) and higher implant 
stability. Moreover, implants treated with the XPEED® coating exhibit higher removal torque values, 
indicative of superior mechanical integration with the surrounding bone, and promote more 
homogeneous and densely mineralized bone deposition [13,14]. The ARi® implant also includes the 
Magic Cuff®, an intermediary connection designed to ensure stable and reliable soft tissue support 
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while minimizing pressure on the alveolar ridge. This slender, cylindrical connection is characterized 
by a smooth surface analogous to the machined collar of gingival-level implants to enhance peri-
implant soft tissue stability and minimize mucosal complications. Consequently, the ARi® Implant 
System, with its unique basal anchorage capability, optimized thread design, and advanced XPEED® 
surface treatment, represents an innovative and clinically advantageous solution for anterior and 
severely resorbed alveolar ridges, combining biomechanical reliability, enhanced osseointegration, 
and superior esthetic outcomes. 

Despite these advantageous structural and biological characteristics, clinical case reports 
detailing the practical efficacy and clinical outcomes of the ARi® Implant System remain limited. This 
scarcity of documented clinical cases underscores the necessity for further research to validate and 
substantiate the clinical effectiveness of the ARi® Implant in various complex clinical scenarios. 
Therefore, this study aims to evaluate the applicability and efficacy of basal cortical implants through 
a case report involving restoration in the anterior region. Specifically, it highlights the potential of the 
newly developed ARi® Implant System as an efficient solution for thin ridge cases, emphasizing its 
advantages over conventional methods. The findings of this study aim to provide practical guidelines 
for the future of anterior restorations, particularly in esthetically demanding cases. 

2. Case Reports 

2.1. Case Report 1 

A 58-year-old male patient reported to Mir Dental Hospital at Daegu with missing maxillary 
central incisors (teeth #11 and #21). The patient was a heavy smoker but had no significant systemic 
conditions. He revealed that he lost his teeth three months ago due to periodontal disease. Intraoral 
examination confirmed the absence of teeth #11 and #21. Figures 2a and 2b illustrate the clinical 
presentation at the initial visit, demonstrating the absence of maxillary central incisors (teeth #11 and 
#21). The preoperative intraoral view revealed severe alveolar ridge resorption, indicative of 
substantial bone loss, with distinct U-shaped gingival recession in the affected area. Radiographic 
evaluations, including cone-beam computed tomography (CBCT) and comprehensive clinical 
examinations, were conducted to assess the extent of bone loss and optimize treatment planning. A 
panoramic radiograph revealed generalized poor periodontal health (Figure 2c), with notable 
horizontal alveolar bone loss and vertical bone defects in the edentulous region. Significant labial 
alveolar bone loss was observed in the anterior maxilla. In particular, tooth #22 exhibited severe 
mesial alveolar bone loss (Figure 2d). 

The patient requested implant placement for the immediate restoration of missing teeth. Various 
treatment options were discussed to optimize the esthetic and functional aspects of the anterior 
region. Based on clinical findings, it was preliminarily determined that an endosteal implant would 
be placed at the site of tooth #11. Due to significant alveolar bone resorption, extraction of tooth #22 
was planned, followed by the placement of an ARi® Implant to achieve stable cortical bone anchorage. 
The treatment plan included soft tissue management with synthetic bone grafting to compensate for 
excessive labial bone loss in the anterior region, enhancing structural integrity and esthetic outcomes. 

Figures 3a and 3b show the edentulous anterior region on the day of implant placement. This 
image was taken three months after the initial visit, during which significant soft tissue healing had 
occurred. Compared to Figures 2a and 12, the gingival condition had improved due to hygiene care 
over three months. Although implant placement was not particularly challenging, the primary 
concern was managing papillary recession of the adjacent teeth and the ridge depression between the 
two central incisors. Figure 3c shows the panoramic radiograph taken three months after establishing 
the treatment plan. During this period, posterior tooth extractions were performed, and implant 
placement in the posterior region was planned simultaneously with anterior implant placement. The 
extracted posterior teeth included #16, #17, #26, #27, #36, #37, #46, and #47. However, this case report 
focuses exclusively on anterior implant treatment. Figure 3d illustrates the reduced ridge width in 
the anterior region. To minimize the need for bone grafting, an ARi® Implant was selected for tooth 
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#22 to maximize cortical bone anchorage and reduce the risk of implant exposure. Significant buccal 
alveolar bone resorption was observed in the anterior region, and the alveolar ridge was notably thin. 

 

Figure 2. Preoperative clinical and radiographic evaluation. (a) Labial intraoral view of the anterior edentulous 
region (at the initial visit) demonstrates the absence of maxillary central incisors (#11 and #21) and significant 
alveolar ridge resorption. (b) Occlusal intraoral view of the maxillary anterior ridge, severe horizontal ridge 
atrophy. (c) Initial panoramic radiograph shows the overall periodontal condition and alveolar bone status. (d) 
Preoperative intraoral periapical radiograph of the maxillary anterior region illustrates alveolar bone loss and 
root morphology before implant placement. 

 

Figure 3. Preoperative clinical and radiographic evaluation three months after the initial visit. (a) The labial 
intraoral view shows the anterior edentulous ridge with significant alveolar ridge resorption. (b) The occlusal 
intraoral view demonstrates horizontal ridge atrophy. (c) The panoramic radiograph, taken three months post-
initial examination, indicates overall periodontal condition and alveolar bone status before implant placement. 
(d) Cone beam computed tomography (CBCT) images illustrate progressive thinning of the anterior alveolar 
ridge, emphasizing the extent of ridge resorption and its potential impact on implant placement. 

At the initial visit, panoramic radiographs and CBCT images revealed extensive mesial bone loss 
in tooth #22. Before surgery, tooth #22, which exhibited severe mobility, was strategically extracted 
(Figure 4a). The surgical approach for implant placement comprised bone grafting and the 
vascularized interpositional periosteal (VIP) flap technique. After intraoral and radiographic 
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examinations, the patient underwent scaling before implant placement. The patient was prescribed 
an antibiotic prophylaxis regimen consisting of 500 mg of amoxicillin sodium (Augmentin; Ilsung 
Pharmaceutical, Seoul, Republic of Korea) three times daily, starting one day before surgery and 
continuing for seven days postoperatively. 

Local anesthesia was administered with 2% lidocaine containing 1:100,000 epinephrine (Yuhan, 
Seoul, Korea). The infraorbital nerve was anesthetized, and an additional nerve block was performed 
on the superior alveolar nerve. Soft tissue management was performed simultaneously during 
implant placement at #11 and #22. After extracting tooth #22, the VIP flap procedure was initiated 
with an incision starting from the maxillary left second premolar. The incision line was placed 
approximately 3 mm from the marginal gingiva at a depth of about 1 mm. Additionally, an incision 
was extended palatally in the anterior pontic region. Clinical examination of the extraction socket at 
#22 revealed extensive mesial bone loss, exposing a significant portion of the underlying bone (Figure 
4b). 

 

Figure 4. Surgical procedure for implant placement and VIP flap preparation. (a) The extraction socket of tooth 
#22 demonstrates extensive mesial alveolar bone loss with significant cortical bone exposure. (b) The initial 
incision for the VIP flap begins from the maxillary left second premolar. The incision line is placed approximately 
3 mm apical to the marginal gingiva with a depth of about 1 mm. An additional incision is extended palatally in 
the anterior pontic region to facilitate adequate flap mobilization. 

The central incisor (#11) had a fully healed extraction socket, allowing conventional endosteal 
implant placement using a standard protocol (Figure 5a). In contrast, tooth #22 exhibited a substantial 
discrepancy between mesial and distal bone levels with a thin labial bone plate. The ARi® Implant 
System was selected for placement to accommodate potential socket remodeling and enhance 
primary stability (Figure 5b). There is an increased likelihood of implant thread exposure on the 
mesial aspect where conventional implant systems are used in patients with significant alveolar bone 
loss, often necessitating complex guided bone regeneration (GBR) procedures to achieve adequate 
defect coverage. Previous studies have indicated that achieving complete vertical bone regeneration 
in similar soft and hard tissue conditions requires a minimum of 5–6 months, accompanied by 
extensive GBR procedures [16,17]. The ARi® Implant System effectively addresses these concerns 
using basal cortical bone for enhanced anchorage. A 4.1 × 10.0 mm implant (Blue Diamond implant, 
MEGAGEN Implant Co., Ltd., Daegu, Republic of Korea) was placed for tooth #11. A 4.0 × 9.0 mm 
implant (ARi® Implant, MEGAGEN Implant Co., Ltd., Daegu, Republic of Korea) was inserted for 
tooth #22 (Figure 5c). Both implants exhibited satisfactory primary stability, with an initial fixation 
torque of 40 N/cm² at the time of placement. Primary closure was achieved in the subsequent phase 
to optimize healing and soft tissue contour (Figure 5d). 
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Figure 5. Implant placement and primary closure. (a) Conventional endosteal implant placement (Blue Diamond 
implant) in the fully healed extraction socket of tooth #11 using a standard protocol. (b) Placement of an ARi® 
Implant in tooth #22 to compensate for substantial mesial and distal bone level discrepancies and a thin labial 
bone plate, enabling enhanced socket remodeling. (c) Final positioning of a 4.1 × 10.0 mm implant in tooth #11 
and a 4.0 × 9.0 mm implant in tooth #22, achieving an initial fixation torque of 40 N/cm². (d) Primary closure was 
obtained to facilitate optimal healing and soft tissue adaptation. 

Next, the primary objective was to restore the overall ridge contour. As the remaining anterior 
soft tissue alone was inadequate for additional ridge augmentation, a vascularized interpositional 
periosteal (VIP) flap was used by rotating palatal connective tissue. The VIP flap technique is 
particularly beneficial in cases requiring effective soft tissue augmentation. Figure 6a illustrates the 
flap design during the VIP flap procedure. The rotational range of the flap was assessed to ensure 
adequate mobility for proper positioning and fixation. Bone Matrix I grafting was incorporated to 
enhance the volumetric stability of the ridge, allowing for secure flap positioning with sufficient 
mobility (Figure 6b). A 3 mm-height healing abutment was connected to the Blue Diamond implant 
placed at #11, functioning as a vertical soft tissue scaffold to support gingival contour during healing. 
Next, a biphasic calcium phosphate (BCP) graft (Bone Matrix I, MEGAGEN Implant Co., Ltd., Daegu, 
Republic of Korea) was applied to establish a smooth ridge crest (Figure 6c). A Lyoplant collagen 
membrane (Lyoplant, Aesculap AG, Tuttlingen, Germany) was carefully positioned over the grafted 
area to prevent graft particle displacement and promote stabilization (Figure 6d). 

After securing the membrane and placing the bone graft, the flap was repositioned passively to 
avoid tension. Primary closure was achieved using 4-0 Vicryl sutures (Dafilon; B. Braun Melsungen 
AG, Melsungen, Germany). Simple interrupted sutures were placed along the incision line on the 
alveolar ridge and at the interdental papillae adjacent to the surgical site (Figures 7a and 7b). Figure 
7c presents a postoperative radiograph of the anterior region following implant placement, 
demonstrating the final positioning of the implants. Long-term stability and successful 
osseointegration can be expected with favorable wound healing. 
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Figure 6. VIP flap procedure and bone contour augmentation for ridge regeneration. (a) Vascularized 
interpositional periosteal (VIP) flap, demonstrating its rotational range for optimal soft tissue coverage. (b) 
Assessment of flap mobility to ensure adequate positioning and fixation for ridge augmentation. (c) Application 
of biphasic calcium phosphate (BCP) graft to reconstruct the ridge crest and enhance bone volume. (d) Lyoplant 
collagen membrane placement over the grafted site to prevent particle migration and facilitate stable bone 
regeneration. 

 

Figure 7. Primary closure and postoperative radiographic assessment. (a) Labial intraoral view showing flap 
repositioning and primary closure using 4-0 Vicryl sutures following implant placement. (b) Occlusal intraoral 
view. (c) Postoperative panoramic radiograph depicting the final placement of implants in the anterior maxillary 
region. 

Figure 8a illustrates the soft tissue healing progression three weeks postoperatively. Compared 
to the mesial aspect of the #23 canine, which maintained healthy proximal tissue, the mesial proximal 
tissue of the #12 lateral incisor exhibited recession, probably due to prior root contamination from 
periodontitis. However, the vertical depression in the central incisor region showed successful 
recovery, resulting in a smooth gingival contour. Figure 8b presents intraoral clinical and 
radiographic images obtained three months after implant surgery, demonstrating well-stabilized soft 
tissue healing. The images indicate progressive adaptation of peri-implant tissues, suggesting 
favorable healing outcomes at three months postoperatively. 

Preprints.org (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 8 April 2025 doi:10.20944/preprints202504.0608.v1

https://doi.org/10.20944/preprints202504.0608.v1


 8 of 16 

 

 

Figure 8. Soft tissue healing progression following implant surgery. (a) Intraoral clinical view showing soft tissue 
healing three weeks postoperatively, demonstrating progressive tissue adaptation. (b) Intraoral view at three 
months postoperatively, illustrating well-stabilized peri-implant soft tissues with improved ridge contour. 

During the secondary surgery, a three-corner flap was carefully formed (Figure. 9a) to provide 
adequate access to the implant sites while preserving peri-implant soft tissues. Following flap 
elevation, scannable healing abutments were placed (Figure. 9b) to promote optimal soft tissue 
healing and enable precise digital impression-taking for subsequent prosthetic rehabilitation. 

 

Figure 9. Three-corner flap formation and placement of scannable healing abutments during secondary surgery. 
(A) Formation of a three-corner flap to provide adequate access while preserving peri-implant soft tissue during 
secondary surgery. (B) Following flap elevation, scannable healing abutments were placed to promote soft tissue 
healing and enable precise digital impression-taking for prosthetic rehabilitation. 

One month after the secondary surgery, the gingival healing status was evaluated, and 
customized abutments were fabricated and connected to the implants (Figure 10a). Subsequently, a 
PMMA (polymethylmethacrylate) temporary crown was fabricated, and the provisional prosthesis 
was attached to the customized abutments using temporary cement (Figure 10b). Due to incomplete 
gingival maturation, the final prosthesis placement was postponed to promote optimal soft tissue 
integration and contour stabilization. Figure 10c shows the final prosthesis placement following the 
removal of the provisional restoration. Esthetic concerns, specifically mesial papillary recession at the 
right lateral incisor, were observed, resulting in compromised gingival harmony and papillary 
contour. Following a discussion with the patient, laminate veneer treatment was proposed to 
improve papillary esthetics and harmonize the anterior dentition (Figure 10d). Although the crown 
length of the left lateral incisor appeared slightly shorter, the patient expressed satisfaction with the 
overall outcome, and a follow-up plan was established. Despite initial concerns regarding gingival 
contour irregularities and alveolar bone deficiencies, a functionally and esthetically stable outcome 
was achieved, demonstrating the efficacy of the applied treatment approach. 
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Figure 10. Connection of customized abutments, provisional prosthesis placement, and final restoration. (a) 
Fabrication and connection of customized abutments one month after the secondary surgery, following the 
assessment of gingival healing. (b) Placement of a PMMA temporary bridge using temporary cement on the 
customized abutments to facilitate continued soft tissue adaptation before final prosthesis placement. (c) Final 
prosthesis placement. (d) The final esthetic outcome after laminate treatment demonstrates improved anterior 
esthetics and overall functional integration. 

As part of the patient's ongoing maintenance therapy, follow-up examinations were conducted 
every six months with routine dental plaque control. When required, additional periodontal 
treatment was provided during subsequent visits. Annual panoramic radiographs were taken to 
monitor the long-term prognosis of the implant. At the two-year follow-up, the implant prosthesis 
remained well-maintained and functionally stable within the oral cavity (Figure 11). 

 

Figure 11. Panoramic radiograph after 2 years of delivery. 

2.2. Case Report 2 

A 50-year-old male patient reported to the Mir Dental Hospital at Daegu without tooth #11. The 
patient stated that tooth #11 was lost to periodontal disease approximately five months before his 
visit. He was a non-smoker and had no significant systemic conditions. Intraoral examination 
confirmed the extraction site of tooth #11 (Figure 12a). Clinical inspection revealed severe alveolar 
bone loss around the apex of the missing tooth #11. The patient expressed concerns regarding the 
color and morphology of teeth #21 and #22, requesting esthetic improvements. Consequently, the 
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treatment plan was expanded to include new prosthetic restorations for teeth #21 and #22 (Figure 
12b). Figure 11c shows the initial panoramic radiograph, illustrating the patient's overall periodontal 
condition and alveolar bone status. 

 

Figure 12. Preoperative clinical and radiographic evaluation. (a) Missing #11 at the initial visit. (b) Tooth 
preparation of #21 and #22 for fabricating the new restoration. (c) Initial panoramic radiograph shows overall 
periodontal condition and alveolar bone status. 

After intraoral and radiographic examinations, the patient underwent scaling before implant 
placement. The patient was prescribed an antibiotic prophylaxis regimen consisting of 500 mg of 
amoxicillin sodium (Augmentin; Ilsung Pharmaceutical, Seoul, Republic of Korea) three times daily, 
starting one day before surgery and continuing for seven days postoperatively. The surgery was 
performed under local anesthesia using lignocaine 2% with noradrenaline. 

Figure 13a illustrates the elevation of a full-thickness mucoperiosteal flap for implant placement 
at the #11 site. Vertical releasing incisions were made at the line angles of the adjacent teeth, along 
with a crevicular incision, while preserving the interdental papilla. A severe socket wall defect was 
observed in the buccal alveolar bone at the extracted #11 site. Additional debridement was performed 
using hand instruments to remove granulation tissue, preparing the site for implant placement. Due 
to substantial labial bone loss, an ARi® Implant was selected to achieve primary stability through 
basal bone engagement. A 4.1 × 10.0 mm implant (ARi® Implant, MEGAGEN Implant Co., Ltd., 
Daegu, Republic of Korea) was placed at the site (#11) with the proper initial fixation torque of 40 
N/cm2. Figure 13b shows labial bone augmentation using a synthetic bone graft substitute to enhance 
ridge volume and structural support. A Lyoplant collagen membrane (Lyoplant, Aesculap AG, 
Tuttlingen, Germany) was carefully positioned over the grafted area to prevent graft particle 
displacement and promote stabilization (Figure 13c). After thorough saline irrigation, the 
mucoperiosteal flap was repositioned and primarily closed using interrupted 4-0 nylon sutures 
(Figure 13d). Figure 13e presents the postoperative radiograph of the anterior region, confirming the 
final positioning of the implant. Favorable healing was expected, supporting long-term stability and 
successful osseointegration. After a sufficient healing period of 3 months, it was decided to start the 
prosthetic treatment procedure. 

Preprints.org (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 8 April 2025 doi:10.20944/preprints202504.0608.v1

https://doi.org/10.20944/preprints202504.0608.v1


 11 of 16 

 

 

Figure 13. Intraoperative images and postoperative periapical radiograph. (a) Elevation of a full-thickness 
mucoperiosteal flap at the implant placement site (#11), showing severe buccal alveolar bone defect. (b) 
Placement of a 4.1 × 10.0 mm ARi® with synthetic bone graft substitute applied to augment labial bone volume 
and structural support. (c) Coverage of the grafted area with a Lyoplant collagen membrane to stabilize the graft 
material and prevent particle dispersion. (d) Primary flap closure achieved with interrupted 4-0 nylon sutures 
to ensure optimal healing and soft tissue adaptation. (e) Immediate postoperative periapical radiograph 
demonstrating appropriate implant positioning and initial stability. 

Three months after the surgery, the gingival healing status was evaluated, and customized 
abutments were fabricated and connected to the implants (Figure 14a). Subsequently, a PMMA 
(polymethylmethacrylate) temporary crown was fabricated, and the provisional prosthesis was 
attached to the customized abutments using temporary cement (Figure 14b). 

 

Figure 14. Connection of customized abutment and provisional prosthesis placement. (a) customized abutment 
connection. (b) provisional prosthesis. 

This patient received the same periodontal maintenance protocol as case 1. The 2-year follow-
up examination revealed that the implant prosthesis was successfully maintained (Figure 15). 
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Figure 15. Panoramic radiograph after 2 years of delivery. 

3. Results and Discussion 

The present case series highlights the clinical efficacy of the ARi® Implant System as a minimally 
invasive and predictable alternative for anterior ridge augmentation, especially in severely atrophic 
alveolar ridge cases. Implant placement in the anterior maxillary region traditionally poses 
significant challenges, demanding meticulous treatment planning due to stringent esthetic 
considerations and frequently compromised alveolar bone conditions [16]. Conventional implant 
treatment modalities often necessitate substantial bone grafting procedures, including guided bone 
regeneration (GBR), to achieve sufficient alveolar volume, thereby substantially increasing surgical 
complexity, morbidity, patient discomfort, and overall treatment duration [17,18]. Buser et al. 
emphasized that GBR procedures for vertical ridge augmentation require extended healing periods, 
typically exceeding six months, before implant placement [17]. Similarly, Simion et al. reported that 
severely compromised sites frequently necessitate prolonged treatment times and complex surgical 
interventions, elevating patient morbidity and potentially compromising overall success rates [18]. 

Therefore, basal cortical implants were introduced and designed to engage stable basal cortical 
bone rather than the alveolar cancellous bone. The basal cortical bone exhibits inherent structural 
resilience and resistance to resorption, offering robust and predictable anchorage, even in severe 
ridge resorption or compromised bone quality [9,19,20]. In the current case series, the ARi® Implant 
System successfully used basal cortical bone anchorage, effectively managing complex anatomical 
challenges, including severe horizontal and vertical bone discrepancies and substantial buccal 
alveolar bone resorption. By leveraging basal cortical bone engagement, the system significantly 
minimized the need for extensive bone grafting, reducing surgical complexity and the overall 
duration of treatment. 

Biomechanical advantages inherent to basal cortical implants have been extensively 
documented. Specifically, basal implants demonstrate an efficient distribution of occlusal forces, 
effectively mitigating stress concentration at the crestal bone, thereby reducing marginal bone loss 
and maintaining long-term peri-implant stability [21,22]. Finite element analysis (FEA) and 
biomechanical studies have consistently shown that basal implants exhibit superior stress 
distribution characteristics compared to traditional endosteal implants due to their cortical anchorage 
properties. Such biomechanical advantages directly correlate with improved clinical longevity and 
predictability, particularly under functional loading conditions where conventional implants may 
fail to sustain adequate stability without extensive augmentation procedures [23,24]. These findings 
corroborate previous studies, underscoring the biomechanical benefits inherent to the ARi® Implant’s 
macro-design, characterized by deep threads tailored for optimal cortical anchorage. 
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One notable clinical benefit demonstrated in the present study was the reduced necessity for 
extensive GBR procedures. Traditional implant placement in severely atrophic anterior regions 
frequently necessitates complex bone augmentation techniques involving autogenous bone grafts, 
particulate bone graft substitutes, and barrier membranes. These techniques involve prolonged 
healing durations and elevated risks for complications such as graft infection, membrane exposure, 
and graft resorption [24,25]. Conversely, the ARi® Implant System minimized these complexities, 
achieving immediate primary stability through direct cortical anchorage. These findings align with 
previous studies, including research by Garg et al. [9], which demonstrated high survival rates of 
basal implants even in severely compromised alveolar bone conditions [24,26]. Furthermore, a study 
evaluating the successful application of basal implants in traumatic alveolar ridges of the maxilla and 
mandible involved the placement of 30 implants in 11 patients. This study reported favorable clinical 
outcomes at the six-month follow-up, demonstrating significant improvements in pain reduction, 
soft tissue health, and patient satisfaction [27]. 

The present cases further incorporated the vascularized interpositional periosteal (VIP) flap 
technique, combined with biphasic calcium phosphate (BCP) grafting and collagen membrane 
coverage, markedly enhancing the soft tissue contours and ridge profile regeneration. The VIP flap 
technique provided reliable long-term soft tissue stability and contributed to favorable esthetic 
outcomes, consistent with previous studies indicating its effectiveness in esthetic zone augmentations 
[27,28]. However, despite achieving generally favorable esthetic outcomes, managing peri-implant 
papillary recession remains challenging, underscoring the need for continued research and 
refinement of soft tissue augmentation protocols. Esthetic considerations were another crucial aspect 
of this case. The anterior region poses unique challenges due to high esthetic demands, requiring 
precise management of soft tissue contours [29]. Soft tissue augmentation protocol with a well-
adapted prosthetic approach led to a successful functional and esthetic outcome [30]. However, 
papillary recession in the lateral incisor remained a concern, highlighting the need for further 
refinement in soft tissue preservation techniques. Future studies should explore the long-term soft 
tissue behavior around basal implants and potential adjunctive procedures to optimize peri-implant 
tissue stability [31]. 

This study had some limitations. First, although the presented cases demonstrated favorable 
clinical outcomes over a 2-year follow-up period, the small sample size limited the generalizability 
of the findings. Larger-scale prospective clinical trials are essential to establish the clinical efficacy 
and long-term predictability of the ARi® Implant System. Moreover, incorporating quantitative 
biomechanical evaluations, such as finite element analysis (FEA), would enhance our understanding 
of stress distribution patterns under functional loading conditions, including parameters such as 
occlusal force magnitude, loading direction, cortical bone thickness, and implant geometry, thus 
providing deeper insight into long-term implant stability. 

In conclusion, the ARi® Implant System provides a clinically promising, minimally invasive 
approach for rehabilitating severely resorbed anterior ridges, particularly in challenging cases with 
limited alveolar bone availability. Its unique utilization of basal cortical bone anchorage eliminates 
the need for extensive GBR, reduces surgical complexity, shortens treatment duration, and provides 
robust primary implant stability. Coupled with adjunctive techniques, such as the VIP flap procedure 
and biphasic calcium phosphate (BCP) grafting, the system enhances ridge contour and soft tissue 
management and delivers predictable functional and esthetic outcomes. Future studies focusing on 
long-term peri-implant tissue responses, comprehensive biomechanical analyses, and comparative 
studies against conventional implant techniques are warranted to validate and expand the clinical 
applicability of this innovative implant approach. 

4. Conclusions 

The ARi® Implant System represents an effective, minimally invasive solution for rehabilitating 
severely resorbed anterior alveolar ridges. Its design capitalizes on basal cortical bone anchorage, 
significantly reducing the necessity for extensive bone augmentation procedures and thus decreasing 
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surgical complexity and treatment duration. Combining the VIP flap and BCP grafting techniques 
improved soft tissue stability and ridge contour, leading to predictable functional and esthetic 
outcomes. Despite initial concerns regarding peri-implant papillary recession, stable results were 
maintained at the two-year follow-up. Future studies with larger sample sizes, long follow-up 
periods, and comprehensive biomechanical analyses, including finite element analysis, are warranted 
to confirm the long-term clinical efficacy and broaden the applicability of this innovative implant 
approach. 
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