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_Introduction
Trabecular Metal (Zimmer Dental), a porous (80 %)
tantalum biomaterial with a trabecular structure for
3-D bone in-growth, has been used for over a decade
in orthopaedic surgery.1 As a result of great success in
orthopaedics, a new tapered, threaded titanium dental implant with a Trabecular Metal midsection was
developed and tested in animal models, followed by
human trials. The current findings suggest that Trabecular Metal implants with both on-growth and ingrowth (due to active bone formation in the Trabecular Metal pores) provide good bone anchorage during
early healing when placed in extraction sockets. The
preliminary pilot study demonstrated that immediate
loading of Trabecular Metal implants with non-occluding provisional restorations within 48 hours and
definitive loading of the implants with fully occluding
restorations seven to 14 days later in selected patients
was safe and effective over the six-month follow-up
period.2

Fig. 1_Pre-op view of missing upper
right lateral incisor.
Fig. 2_Osteotomy.
Fig. 3_Engaging the Trabecular
Metal portion of the implant allows
for early bone in-growth.

Fig. 1

Porous tantalum material has the ability to facilitate osseointegration and provide a substrate for cell
adhesion that makes it desirable for use in orthopaedic surgery.1 In a dog study, Trabecular Metal
implants were compared with standard titanium implants (control). Osseointegration of control implants was achieved via on-growth, whereas the Trabecular Metal implants achieved osseointegration
via both on-growth around the threaded sections
and in-growth through the pores of the Trabecular
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Metal shell. The ISQ values for the Trabecular Metal
implants illustrated an increasing trend over a 12week healing period, whereas the ISQ values for the
control implants did not demonstrate any such
trend—although the values were greater than 60. The
histopathological findings indicated no evidence of
acute inflammation for any Trabecular Metal or control implant.2–3
In a proof of principle study, two investigational
sites with up to 20 subjects for each site, with up to
two implants per subject (total of 36 implants), were
examined. Implant sizes were 4.7 and 6 mm in diameter and 10, 11.5 and 13 mm in length, with posterior
indication only. Healthy, sufficient bone volume and
primary stability (>35 Ncm) were the inclusion criteria. The prosthetic treatment followed the One Abutment—One Time restoration protocol (Zimmer Dental), with immediate provisionalisation within 48
hours and the final restoration at or before two weeks
post-implant placement. The six-month follow-up
with a survival rate of 97.2 % was comparable to the
97.9 % survival rate of immediately loaded molar implants reported in a systematic review and metaanalysis of seven studies with 188 implants by Atieh
et al. (2010). Within the limitation of the preliminary
pilot study, immediate loading of the Trabecular Metal
implants with non-occluding provisional restorations within 48 hours and definitive loading of the implants with fully occluding restorations seven to 14
days later in selected patients was safe and effective
over the six-month follow-up period.
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Fig. 4_The coronal microgrooves
engage the cortical bone and allow
for better primary stability.
Fig. 5_Prepared transfer coping in
place with the Puros Cortico–
Cancellous Particulate Allograft.
Fig. 6_Non-occluding provisional
restoration with the flap suture using
chromic gut suture.
Fig. 7_Ten days post-implant
placement.
Fig. 8_Final crown three months
post-implant placement.
Fig. 9_Final crown six months
post-implant placement.
Fig. 10_Radiograph six months
post-loading.
Fig. 11_Fractured, non-restorable
central incisor.
Fig. 12_The final 2.8/3.4 x 13 mm
drill.
Fig. 13_A Trabecular Metal implant
of 4.1 x 13 mm.

Fig. 11

Fig. 12

Fig. 13

implants
1
_ 2013

I 29

I case report

Fig. 14

Fig. 15

Fig. 14_A Trabecular Metal implant
placed in the extraction socket.
Fig. 15_Prepared transfer coping
with Puros Cortico–Cancellous
Particulate Allograft filling the
critical gap.
Fig. 16_Non-occluding provisional
restoration at the time of implant
placement.

_Case presentation: Patient 1

_Case presentation: Patient 2

A 30-year-old female patient without medical contra-indication for implant therapy presented with a
congenitally missing maxillary right lateral incisor. The
clinical and radiographic examination demonstrated
that the patient was a good candidate for Trabecular
Metal implant placement and restoration (Fig. 1). The
patient was given the option of implant placement and
immediate non-occlusal loading as an alternative to a
staged approach if the implant did not achieve good primary stability.

A 65-year-old male patient without medical contra-indication for implant therapy presented with a
fractured maxillary right central incisor. The clinical
and radiographic examination demonstrated that the
patient was a good candidate for the extraction of the
tooth and immediate implant placement (Fig. 11). The
patient was given the option of immediate implant
placement and immediate non-occlusal loading as an
alternative to a staged approach if the implant did not
achieve primary stability at > 35 Ncm insertion
torque.

Surgical treatment
At the surgical appointment, following administration of local anaesthesia, a full thickness flap was reflected. The osteotomy was performed using a pointed
starter drill, followed by a 2.3 mm twist drill. It was determined that the bone density was D2–3. Using a softbone drilling protocol,6–7 the next drill was used. No bone
tap drills were used in order to ensure implant stability
(Fig. 2). The fixture transfer coping was prepared to support a non-functional provisional crown. The deficient
alveolar ridge was augmented using an allograft (Puros
Cortico–Cancellous Particulate Allograft, Zimmer Dental—a mix of 70 % cortical bone and 30 % cancellous
bone; Figs. 5 & 6). After implant placement, the patient
was given post-surgical instructions, including the use
of 0.12 % chlorhexidine gluconate (Peridex, Procter &
Gamble) three times a day and was prescribed 500 mg
of amoxicillin (every six hours for seven days).The patient was seen for a follow-up visit ten days later and
healing was uneventful (Fig. 7).
Prosthetic treatment
After allowing the soft tissue to mature for four
weeks, the final fixture-level impression was taken and
a final cast custom abutment was used to support a
porcelain-fused-to-metal crown (Fig. 8).
Follow-up and maintenance
After six months, the patient returned for a follow-up
visit. The clinical and radiographic exam demonstrated
that the implantation had been a great success (Figs. 9 &
10). The patient was placed on a six-month recall to
maintain the implant and the restoration properly.
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Fig. 16

Surgical treatment
At the surgical appointment, following administration of local anaesthesia, a flapless, atraumatic extraction of the maxillary right central incisor was performed using periotomes. The osteotomy was performed using a pointed starter drill, followed by a
2.3 mm twist drill. It was determined that the bone
quality was D2–3. Using a soft-bone drilling protocol,
the next drill used was 2.8, 2.8/3.4 x 13 mm. No bone tap
drills were used in order to ensure implant stability (Fig.
12). A Trabecular Metal implant of 4.1 mm in diameter
and 13 mm in length was inserted. The insertion torque
exceeded 35 Ncm (Figs. 13 & 14). The fixture transfer
coping was prepared to support a non-functional provisional crown. The critical gap between the extraction
socket and the implant was grafted using an allograft
(Puros Cortico–Cancellous Particulate Allograft;
Figs. 15 & 16).
Prosthetic treatment
After allowing the soft tissue to mature for four
weeks, the final fixture-level impression was taken and
a final cast custom abutment was used to support a
porcelain-fused-to-metal crown (Fig. 17).
Follow-up and maintenance
After six months, the patient returned for a followup visit. The clinical and radiographic exam demonstrated that the implantation had been a great success
(Figs. 18 & 19). The patient was placed on a six-month
recall to maintain the implant and the restoration
properly.
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Fig. 17_Four weeks post-implant
placement.
Fig. 18_Final restoration six months
post-implant placement.
Fig. 19_Final radiograph six months
post-implant placement.
Fig. 20_Pre-op radiograph of the
fractured second premolar.
Fig. 21_Atraumatic extraction.
Fig. 22_A Trabecular Metal implant
of 4.1 x 13 mm.
Fig. 23_A Trabecular Metal implant
placed in the extraction socket.
Fig. 24_Puros Cortico–Cancellous
Particulate Allograft.
Fig. 25_A screw-retained provisional
crown at the time of implant
placement.
Fig. 26_Two weeks post-implant
placement with the provisional
crown in place.
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Fig. 27_The final restoration six
months post-implant placement.
Fig. 28_The radiograph six months
post-implant placement shows the
stable bone level around the apical
and coronal aspects.

Fig. 27

_Case presentation: Patient 3
A 70-year-old male patient without medical contraindication for implant therapy presented with a fractured maxillary left second premolar. The clinical and radiographic examination demonstrated that the patient
was a good candidate for the extraction of the tooth and
immediate implant placement (Fig. 20). The patient was
given the option of immediate implant placement and
immediate non-occlusal loading as an alternative to a
staged approach if the implant did not achieve primary
stability at > 35 Ncm insertion torque.
Surgical treatment
At the surgical appointment, following administration of local anaesthesia, a flapless, atraumatic extraction of the maxillary left second premolar was performed using periotomes (Fig. 21). The osteotomy was
performed using a pointed starter drill, followed by a
2.3 mm twist drill. Due to maxillary sinus proximity, a sinus crestal approach (Sinus Crestal Approach Kit, Zimmer Dental) was followed first to gain more space apically for the placement of a longer implant. It was determined that the bone quality was D2–3. Using a softbone drilling protocol, the next drill used was 2.8, 2.8/3.4
x 13 mm. No bone tap drills were used in order to ensure
implant stability. A Trabecular Metal implant of 4.1 mm
in diameter and 13 mm in length was inserted. The insertion torque exceeded 35 N cm (Figs. 22 & 23). The critical gap between the extraction socket and the implant
was grafted using allograft (Puros Cortico–Cancellous
Particulate Allograft; Fig. 24). The fixture transfer coping was prepared to support a non-functional screwretained provisional crown (Fig. 25). The patient was
given post-surgical instructions, including the use of
0.12 % chlorhexidine gluconate (Peridex) three times a
day and was prescribed 500 mg of amoxicillin (every six
hours for seven days).The patient was seen for a followup visit 14 days later and healing was uneventful
(Fig. 26).
Editorial note: A list of
references is available from
the publisher.
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Prosthetic treatment
After allowing the soft tissue to mature for four
weeks, the final fixture-level impression was taken and

Fig. 28

a final cast custom abutment was used to support a
porcelain-fused-to-metal crown (Fig. 27).
Follow-up and maintenance
After six months, the patient returned for a followup visit. The clinical and radiographic exam showed
that the implantation had been a great success (Fig. 28).
The patient was placed on a six-month recall to maintain the implant and the restoration properly.

_Clinical relevance
With higher demand by patients for immediate implant placement and immediate loading, the use of tapered implants that provide a high degree of primary
stability and the addition of the Trabecular Metal technology provides faster secondary stability through
bone in-growth, and can help achieve quick and predictable final restorations.

_Conclusion
Forty Trabecular Metal TMT, TMM implants were
placed. During surgery, an insertion torque of > 35 Ncm
was used in 90 % of the implants, and 85 % were placed
at the crest of bone. Fifteen implants received provisional restoration at the time of placement. Fully functional occluding final restorations were seated as early
as two weeks in 18 implants and as long as twelve
weeks in the remaining twelve implants. After six
months, 30 Trabecular Metal implants had been successfully restored with no signs of implant failure._
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