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Purpose: Achieving primary implant stability in areas with poor bone density is often challenging for the clinician. This
modified surgical protocol might be beneficial in such situations in computer-guided surgery. The purpose of the present
clinical application is to give the clinician the sequence and steps for undersized implant site preparation in areas with
poor bone density.

Methods: After an evaluation of the bone density with the software on the CT scan, the implant diameter is chosen and
the implant site is prepared. The bone level drill drives the first osteotomy. The last drill diameter used may change with
respect to the bone quality D1, D2, D3 or D4, therefore remaining undersized in diameter. There are situations in D3, D4
bone qualities where we will remain undersized in length also with the last drill (up to the 7mm depth only), just to give
the right path to the implant without losing primary stability. The implant is then inserted by setting the torque of the
implant motor between 35 N-cm and 70 N-cm.

Results: The surgical drilling protocol allows the clinician to limit the number of drills and to use the pre-planned implant
diameter as a reference point to chose the right drilling sequence. However, we must be ready eventually remove the
implant and to prepare again if, when it stops, it is too far from the lower limit of the sleeve.

Conclusions: The results of this clinical application suggest that undersized implant site preparations may be helpful in
enhancing primary implant stability in computer-guided surgery and that there are significant correlations among bone
density, maximum insertion torque, implant mounter and drilling kit.
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Materials & Methods

We developed this protocol using Biomec's Oxy Guided Surgery (Oxy
Implant®)(Figure 1). It begins with the removal of the mucosa from the
transmucosal path below the implant insertion sleeve of the surgical guide
(through a mucotome insert). We proceed with the bone level drill which
guides the path in the superficial bone portion. The last diameter of the drill
used may vary with respect to the quality of the bone D1, D2, D3 or D4 [8],
thus remaining undersized in diameter or in length.
Let's take the example of an implant with a diameter of 3.5 mm and a length
of 13 or 15 mm (Implant Fixo®, Oxy Implant® by Biomec) (Figure 2):

a) In case of very soft bone (D4) we will pass only the initial drill (2.3 x
6 mm) and the rest of the path will be prepared by the implant itself
(self-tapping).

b) In case of D3 bone we will keep the same diameter of the drill (2.3)
but we will change it for the length passing through 8.5, 11.5 and
13/15 mm, therefore arriving up to the length corresponding to the
length of the implant.

c) In dense bone (D2) we will pass the drill of the next diameter (2.9
mm) but only in the minimum length (8.5 mm).

d) In very dense bone (D1) we will keep the under-preparation at the
level of the diameter (2.9) but we will continue with the drills up to
the the full length of 11.5 and 13/15 mm.

Results Conclusion
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Introduction

Primary implant stability (PIS) is a critical factor that determines the long-term success of dental implants [1]. Low values of PIS may increase the risk of
early failure to osteointegrate, while good initial stability provides better conditions for success since it allows for smaller micromotions between the
implant and the bone [2].
Many authors refer to their stability criteria for immediate loading protocol an insertion torque value (ITV) greater than 30 N-cm (3, 4). Calandriello et al.
indicated a minimum ITV of 32 N-cm for implants supporting full-arch restorations [5].
On the other hand, when implants are placed with excessive torque (compressive forces), a greater amount of resorption is observed due to the creation of
microfractures [6]. In addition, an in vitro study by Jimbo et al. [7] has shown that a high ITV corresponded to a loss in biomechanical implant stability due
to interfacial remodeling or necrotic changes of the surrounding bone. Given this, we consider the optimum ITV a range from 35 N-cm to 70 N-cm for
immediate loading in general.
The purpose of this work is to give a precise dynamic protocol for drilling the osteotomy in computer-guided surgery for full-arch-restorations as well as
for single implant or for partially edentulous areas. With “dynamic protocol”we mean that it can be applied to any bone quality both in upper or lower jaw.

Abstract

Given the results of this technique, the following conclusions can be drawn:

1. Under-preparation of the implant site can be a viable method to
improve the implant primary stability using dynamic torque control
in the implant motor, since there is an increase of implant surface in
contact with bone.

2. The use of cylindrical-conical thread morphology implant (Implant
Fixo®, Oxy Implant® by Biomec) can improve the implant stability
when comparing to a cylindrical shaped implant.

1. At the same time, the clinician must evaluate the density of the
bone and carefully judge the type of underpreparation for each case.

As previously commented, the techniques that are used in current
implantology have led to the need for the clinician to have greater primary
stability during the placement of the implants for the success of the
treatments, even more so in cases of immediate loading protocols, or post-
extractives implants inserted into low-density bone. Based on the results
obtained in our technique, under-drilling combined with the use of
monophasic dental implants with cylindrical-conical thread morphology
(Implant Fixo®, Oxy Implant® by Biomec) seems to be the recommended
attitude when seeking greater primary stability using sleeves mounted in the
surgical guide during computer-guided surgery for full-arch rehabilitations.
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The results of the under-preparation are appreciated with an implant stability between
35 N-cm and 70 N-cm, therefore suitable for immediate loading. However, it may
happen that, through the underpreparation protocol explained, an excessive torque (i.e.
>70 N-cm) is reached for implant insertion, with the possible consequences highlighted
above. In this case, the distance between the implant mounter and the sleeve (Figure
3a-3b)) is measured. The rule suggests that if more than 3 mm are missing from the
lower limit, it is advisable to remove the implant and to prepare the osteotomy again
with the next diameter drill, while if the distance is less than 3 mm it is possible to use
the self-tapping method directly with the implant (Figure 4a – 4b).

Figure 1
Surgical drlling kit by Implant Fixo®, Oxy Implant® by Biomec

Figure 2
Underpreparation drilling sequence for
implants 3.5x13mm and 3.5x15 mm (Implant
Fixo®, Oxy Implant® by Biomec.

Figure 4a-4b 
Circled in red, the distance of 3 mm between the mounter and the sleeve.

Figure 3a
The implant mounter and the sleeve with the
distance to be measured in case the implant
stopped before the lower limit.

Figure 3b
Digital planning with the mounter
at the lower limit of the sleeve
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