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A Case Report

Abstract: Background: Porous tantalum implants have emerged as an
innovative biomaterial in implant dentistry due to their trabecular
architecture  and  high  biocompatibility,  enabling  rapid
osseoincorporation and enhanced implant stability. A 61-year-old
female presented with missing teeth in the mandibular left posterior
region for 6 months, seeking functional rehabilitation. CBCT
evaluation revealed sufficient bone dimensions (width: 7.9 mm; depth:
10.6 mm) for implant placement. A Zimmer Biomet Trabecular
Metal™ porous tantalum implant (4.5 x 10 mm) was selected.
Following standard preoperative prophylaxis and antibiotic protocol,
implant osteotomy was prepared using a sequential drilling technique.
The porous tantalum implant was placed in the 35 region with
satisfactory primary stability. Healing abutment placement was
performed after 2 weeks, followed by prosthetic rehabilitation. The
patient demonstrated excellent osseointegration, stable peri-implant
soft tissue, and improved masticatory efficiency and esthetics. This
case highlights the clinical effectiveness of porous tantalum implants
in posterior mandibular rehabilitation. The biomaterial’s
osteoconductive and osteoinductive properties promote rapid bone
ingrowth and superior stability, suggesting its potential as a reliable
option for implant-supported restorations in compromised bone
conditions

Keywords: Porous tantalum, Trabecular Metal implants, dental
implant rehabilitation, osseoincorporation, mandibular posterior
implant.
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CASE REPORT

A 61-year-old female patient presented to the Department of Prosthodontics with the chief complaint of missing teeth
in the lower left posterior region of the mandible for the past six months (Figure 1). The teeth had been lost due to
extensive caries, leading to difficulty in mastication on the affected side, occasional food lodgment, and discomfort
while chewing hard foods. The patient had no relevant systemic illness or history of parafunctional habits and
expressed a desire for functional and esthetic rehabilitation using a fixed implant-supported prosthesis.

Figurel —  Preoperative
extraoral and intraoral view

Clinical examination revealed an edentulous span in the 35 region with adequate keratinized mucosa and satisfactory
interarch space. Radiographic assessment was performed using cone-beam computed tomography (CBCT), which
showed a bone width of 7.9 mm and a vertical bone height of 10.6 mm, indicating sufficient bone availability for
implant placement without the need for augmentation procedures (Figure 2).

Based on the available bone dimensions and the manufacturer’s protocol, a Zimmer Biomet Trabecular Metal™
porous tantalum implant measuring 4.5 X 10 mm was selected for rehabilitation1-4.

Figure 2 — CBCT showing bone width and bone height

Prior to surgery, the patient underwent oral prophylaxis two weeks before the procedure, and was advised to use
chlorhexidine (0.12%) mouth rinses twice daily for three days preoperatively. Prophylactic antibiotic therapy
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consisting of amoxicillin 1 g was administered one hour before implant placement. Under local anesthesia, a crestal
incision was given in the 35 region, followed by full-thickness flap reflection to expose the alveolar crest (Figure 3,4).

Figure 4 — Flap reflection
Osteotomy preparation was carried out using a sequential drilling protocol beginning with a pilot drill, followed by

2.3 mm drilling to a depth of 10 mm, then 2.3/3.8 mm and 3.8/4.4 mm step drills, and finally cortical tapping with
a 4.7 mm tap corresponding to the outer diameter of the tantalum implant (Figure 5).
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Figure S - 2.3/3.8 mm and 3.8/4.4 mm step drill showing in IOPA
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Figure 7 — Suture placement

After an uneventful healing period of two weeks, healing abutments were placed, and the soft tissue was allowed to
mature. An impression was then made using impression coping to record the implant position and emergence profile
accurately. A definitive prosthesis was fabricated and delivered after confirming proper fit, occlusion, and esthetics.
Postoperative clinical and radiographic evaluation revealed successful osseointegration of the implant, stable peri-
implant soft tissue, and improved functional and esthetic outcomes (Figure 8,9). The patient expressed satisfaction
with the treatment, reporting restored chewing efficiency and comfort.

Figure 8 — Post-operative intraoral view
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Figure 9 — Post-operative intraoral view

DISCUSSION

Porous tantalum implants have gained increasing
attention in implant dentistry because of their unique
ability to achieve osseoincorporation, where bone
grows both on and within the implant structurel,2.
This biological advantage is particularly beneficial in
posterior mandibular regions and in cases with
reduced bone density4,5. The present case
demonstrated excellent clinical and radiographic
outcomes following the placement of a Zimmer
Biomet Trabecular Metal™ porous tantalum implant
in the 35 region, showing rapid healing, high primary
stability, and favorable prosthetic results. These
findings are consistent with earlier clinical case reports
and studies that highlight the effectiveness of porous
tantalum implants in challenging implant scenarios.

Lingam and Balasubramanian reported a similar
successful mandibular rehabilitation using porous
tantalum implants, emphasizing their superior
osteoconductive behavior and long-term stability in
compromised bonel. Likewise, Bencharit et al.
described clinical applications of trabecular metal
implants and found enhanced bone-implant contact
and faster integration compared to traditional
titanium implants2. Their observations align closely
with the results obtained in this case, where the
implant achieved predictable osseointegration and
stable peri-implant soft tissue.

Several other case reports have demonstrated the
advantage of porous tantalum in sites with poor bone
quality or where grafting procedures were performed.
Paganias et al. documented excellent osseous
integration of porous tantalum implants in orthopedic
and dental applications, concluding that the porous
architecture supports rapid vascularization and bone

regeneration. In a comparative clinical case study,
Piglionico et al. observed significantly greater
mineralized bone matrix formation around porous
tantalum implants compared to titanium implants,
reinforcing the material’s osteoinductive potential4.
Similarly, Wang et al. reported superior osteogenesis
and implant stability when using porous tantalum
scaffolds fabricated through 3D-printing techniques,
suggesting their suitability for load-bearing implant
sitesS.

From a biomechanical perspective, porous tantalum
has an elastic modulus close to that of natural bone,
reducing stress shielding and enhancing load
distribution. This feature has been reported in
multiple clinical case reports, including those
involving sinus lift and ridge augmentation
procedures, where tantalum implants showed
improved clinical performance and secondary
stability. The present case supports these observations,
as the implant remained stable throughout the follow-
up period and provided satisfactory functional and
esthetic outcomes for the patient.

Overall, the clinical success of this case is in
agreement with previously published reports that
establish porous tantalum as a reliable and
biologically superior implant material, particularly for
posterior mandibular rehabilitation and compromised
bone conditions. These consistent outcomes across
different case reports and studies strengthen the
evidence that porous tantalum implants can serve as a
predictable and advanced alternative to conventional
titanium implant systems.

CONCLUSION

The successful outcome of this case demonstrates the
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strong clinical potential of porous tantalum implants
as a next-generation biomaterial for implant
rehabilitation. Owing to its trabecular architecture
and high porosity, porous tantalum closely mimics
cancellous bone and promotes rapid
osseoincorporation, vascularization, and enhanced
implant stability. In the present case, the implant
showed excellent primary and secondary stability,
favorable peri-implant soft-tissue adaptation, and a
predictable prosthetic outcome with improved
mastication and esthetics8,9. Compared with
conventional titanium implants, porous tantalum
offers biomechanical advantages such as reduced
stress shielding and improved load distribution,
making it particularly suitable for posterior
mandibular and compromised bone situations.
Although long-term clinical studies are still required,
this case supports existing evidence that porous
tantalum implants provide a reliable and biologically
superior alternative for modern implant dentistry6,7.
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