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Introduction
Evolutions in dental implant design have led to improved performance outcomes despite the expanded use of implant
therapy across a wider range of patients. Implant materials, surfaces, abutment connection systems, and the
components used to place the implants have all contributed to maintaining good performance while more patients
and complicated cases are considered for implant therapy. Historically, the pioneering implant cases were organized
as multi-unit fixed prostheses where the connection across implants provided stabilization. Recognized as essential
for successful osseous fixation, initial implant stability remains a primary design consideration. For contemporary
implant cases, such as immediate replacement of extraction sites, immediate loading,1 single-tooth replacements2
and placement in grafted sites,3 conditions for optimal initial stability are less likely. To address increasing expectations
for effectiveness, engineering enhancements on dental implants to increase initial stability are therefore essential.4
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Associated with this increased proportion of bone to
implant contact is the finding that placement torque force
required to seat the implant is increased. The extent of
insertional force that is applied to OSSEOTITE® 2
Figure 4: BIOMET 3i High Torque Indicating Ratchet Wrench (H-TIRW)
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A total of 42 evaluators from 16 countries provided case
information for 216 patients and 312 implant placement
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procedures from February 2010 to March 2011 as
illustrated in Figures 5 and 6.
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insertion torque forces is illustrated in Figure 8. For the

in these cases are primarily in the posterior regions
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Of the 32 implants in this series that were immediate
replacements of an extraction site, all but two were

Figure 9: Time To Implant Loading

placed without a tap. These immediate replacement
cases had a greater proportion of wide-diameter (18

Discussion

wide; 14 standard) implants and had a mean peak
insertion force of 59.6 ±18Ncm. All but one were placed

This evaluation of the OSSEOTITE® 2 implant system

in native bone and 80% of these sites were scored as

benefits from the availability of the H-TIRW for

having dense or normal bone density. Most of these

documenting the insertion torque for this new implant

implants were considered as having tight or firm initial

design. This baseline variable is relatively new for implant

placement with only one scored as loose. Regarding the

studies. Due to evaluator preference, the implants

use of healing abutments, conventions used by the

reported in this project are evenly divided between those

evaluators in this project found 63% of all implants placed

driven by the DU/H and an H-TIRW. An analysis of the

in a single stage approach with 61% of all cases designed

cases performed using the DU/H and the H-TIRW found

around single tooth restorations.
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demographics, implant dimension usage, and distribution

Implant integration was assessed at the installation of the

of bone quality at the sites. Assuming that the two groups

temporary and permanent prosthesis. Immediate loading

are otherwise matched, it would suggest that the actual

cases constituted 58% of all implants with another 22%

torque forces are the same for the two groups.

loaded before three months healing and 20% after four
months (Figure 9). In this evaluation, a total of six implants
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in five patients at five centers have been reported as

instrument for use in implant placement procedures, such

failing to integrate for a six month survival rate of 98%. Of

as the High Torque Indication Ratchet Wrench (H-TIRW),

these, two implants were associated with post operative

allows for an accurate assessment of insertional torque.

infection. Otherwise, no other associations can be made

The device is supplied with instructions for use in forward

of the failures. The implant dimensions are evenly divided

and reverse-torque directions and reports force from 50
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to 90Ncm. There are only two moving parts and the
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sites, the initial bone fit was either tight or firm for all, and

is accomplished by assuring the force indicating arrow is
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positioned at the first or zero-scale mark. Care must be
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taken to avoid applying force on the mid-portion of the

in these studies range from 39.4 to 41.5 Ncm as

force indicator arm as this may bend it and set the

measured by the DU/H. If these force values are accurate,
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compared to those for the OSSEOTITE® 2 reported here

separate wrench for low torque applications (L-TIRW)

may reflect the design differences between the

including restorative component installation is also

two implants.

available and these are useful for counter-torque testing
of implants for confirmation of integration success.

In this evaluation, the high proportion of implants with a
tight or firm fit suggests that the design of the implant and

For most studies, resonance frequency assessment (RFA)

the components used for osteotomy preparation increase

8,9

is used as the primary determinant of implant stability.

the initial stability of the implant. Data from a prospective

ISQ values for the implants in the current study were not

observational study supports the correlation of initial

collected. In a recent study of 4,135 implants, the role of

stability and implant success.13 The authors note the value

initial stability was the focus of a project where implant

of real-time feedback from the implant placement tools

placement force and RFA values were used to assess

that aid the surgeon and help determine the amount of

initial stability.9 The authors conclude that peak insertion

unloaded healing time required for each case.

torque is more influenced by bone density and RFA
correlates more closely with implant length. In that

The combination of increased surface area, an increase

project, the mean peak torque value was 34.8 ±19.4 as

in IBIC, the addition of tactile feedback via the H-TIRW,

measured by DU/H. Of the implants placed as immediate

and confirmed placement force as documented by this

extraction replacements, those also had slightly higher

calibrated instrument, may be a significant contribution

insertion force values as compared to the values obtained

to the incremental improvements that are required of

from healed sites. Considering the uneven nature of

implant systems. These design features suggest that the

osteotomies prepared in extraction sites, these findings

OSSEOTITE® 2 implant system is capable of achieving

are counterintuitive.

higher primary stability. Along with the tactile feedback
afforded by the H-TIRW, these offer a reliable means of

The

mean

peak

insertion

force

values

from

OSSEOTITE® 2 implants (Figure 10) reported in this

determining if accelerated loading procedures may be
employed.

project are different than values reported for three other
studies where the insertion force for Branemark Mark III
10,11,12

implants were measured.

Peak insertion force values

Reports of clinical effectiveness are associated with
heterogeneous datasets as the lack of specific admission
criteria allows for a wide range of patient cases. In this
evaluation, the OSSEOTITE® 2 implant, which is designed
to achieve higher initial stability, achieved a 98%
integration success rate.

Figure10: OSSEOTITE® 2 Implants
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*While these surgeon experiences are true, the results are not necessarily typical, indicative or representative of all procedures in which
the BIOMET 3i Implant and related components are used. The BIOMET 3i components have been used successfully in patients.
However as with any implant device, there are surgical and post-operative factors, which ultimately may result in unpredictable variable
outcomes. These factors include, but are not limited to, the patient’s pre and post-operative health conditions, bone quality, number
of surgical procedures and adherence to instructions regarding the procedural guidelines. Due to these variables, it is not possible to
predict or warrant specific results, patient or clinician satisfaction.
Certain and OSSEOTITE are registered trademarks of BIOMET 3i LLC.
BIOMET 3i and design are trademarks and BIOMET is a registered trademark
of BIOMET, Inc. © 2011 BIOMET 3i LLC. All rights reserved.
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