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Fig. 1 Result of the 
endurance test 
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The replacement of small-diameter 
teeth in aesthetic zones 

A new alternative : A 2.8 mm diameter implant

Reliability of narrow implants
Dental implants are a reliable therapy for the 

treatment of totally 1, 2 or partially 3, 4 edentulous 
patients. Generally, the use of standard-diameter or large-
diameter implants is recommended in order to ensure 
adequate bone implant contact 5 it is recommended that 
2-3 mm of space be left between the implant surface and 
the natural collateral root surface 6. However, the smaller 
mesiodistal diameter of certain anterior teeth or the thinness 
of the bony ridge does not always allow for such implants 
to be placed. We know that in the case of single-unit 
restoration, the survival rate of standard diameter implants 
is 94.4 7 to 96 percent 8. What about narrow implants? 
The authors wanted to know the relationship that exists 
between the diameter, length of the implant and resistance 
to loosening of osseointegrated implants. The first study 9 
seemed to prove that resistance to disinsertion was more 
related to the length of the implant than the diameter. 
Another study10 compared the same resistance to loosening 
by analysing 3.25 mm and 4.25 mm diameter implants. The 
slight difference (15 percent) between the two seems fairly 
insignificant for the authors.  Accordingly, Davarpanah et 
al. 11 concluded that small-diameter implants are indicated 
when the interradicular space is small and when the bony 
ridge is thin or for teeth with small cervical diameters.

Polizzi et al.12 clinical results at seven years on the 
use of narrow single-unit implants for the replacement of 
maxillary and mandibular incisors give a success rate of 
96.7 percent.  Vigolo et al.13 obtained a survival rate for 
small-diameter implants of 95.3 percent.  It should be noted 
that this study includes narrow implants placed elsewhere 
than in anterior zones and that these implants have also 
been used to replace multiple missing teeth. Under these 
conditions, narrow implants were associated with standard-
diameter implants. The authors drew the same conclusion: 

This article first offers an analysis of the literature on osseointegration and 
prosthetic connections of small-diameter implants. It then presents the axiom 2.8 

mm diameter implant through a few clinical cases.



no significant difference can be shown between the survival 
rate of narrow implants and that of standard-diameter 
implants.  Thus, the use of small diameter implants is 
currently considered to be a reliable therapy.  An exhaustive 
analysis of existing narrow implants has made it possible 
to establish the following assessment.  Through their body 
and neck diameters less than or equal to 3 mm, these 
implants are a good opportunity when a standard-diameter 
implant cannot be used. However, in most cases, this type 
of implant has the major disadvantage of offering only a 
single abutment axis. Indeed, this is incorporated in the 
implant.  It is therefore in its large axis.  Clinical situations 
in which the implant and prosthetic axis diverge become 
more complicated to manage.

Some have an implant body from 3 to 3.25 mm, but 
with a neck diameter of 3.4 mm. This option allows for the 
management of thin crests and makes it possible to use 
more fixture axis. However, the 3.4 neck diameter seems 
less favourable in situations in which the distance between 
teeth is very small.  There is an implant system with a 3 mm 
diameter implant body and neck. The fixture is flared above 
the implant-abutment connection of 3.4 mm.  These two-
piece systems have the same characteristic: the abutment 
is screw-retained.

The very existence of the screw limits getting diameters 
less than 3.4mm at the implant/prosthetic component 
junction. An even greater decrease in the material thickness 
in this type of screw-retained construction results in a 
fragility that is harmful to long-term reliability.  The axiom 
2.8 mm diameter implant is used exclusively for the 
replacement of mandibular incisors or maxillary lateral 
incisors.  This implant has a real neck diameter of 2.8 mm 
with a morse taper connection with integrated “platform 
switching”. The abutment is impacted without transfixation 
screw and without indexing and has three gingival heights 
(2.5-4 and 5.5 mm) and four angulations (0°, 7°, 15° and 
23°).

Two conditions appear to be present simultaneously:
•	 a true narrow diameter over the entire length of 

the implant as well as in terms of the prosthetic 
components;

•	 a significant choice in the prosthetic axes.
Two questions are now asked:
1. Do the implant and the prosthetic parts present 

resistance to breaking and elastic resistance compatible 
with use in the zones for which it is intended?  The answer 
is clinically yes. Endurance tests are also favourable: 
comparative physical tests have been carried out in 
accordance with the iSO 14801 standard (anthogyr) (Fig. 1).

2. In cases of anterior single-tooth edentulousness, is 
the use of impacted abutments without indexing a reliable 
solution in terms of osseointegration? Does this type of 
construction have an impact on the loss of abutments?

Bone loss at the neck of the implant with screw-retained 
abutments is generally 1.5 to 2 mm below the implant/

abutment junction after one year of use 14.  However, 
there is less bone loss when the screw-retained system 
is associated with a morse taper connection. According to 
several authors 15-24, this might be related to a significant 
decrease in micro-movements between the two parts.

The presence of “platform switching” would cause a 
mucous ring related to epithelial organisation protecting 
the crestal bone. 25-30 The significant mechanical stability of 
the morse taper connections allows for sealed prostheses. 
concerning the stability of impacted abutments, these same 
authors 15-24 observe a decrease in the loss of abutments 
with these connections. The same is true of the replacement 
of single teeth: the use of morse taper results in a decrease 
in the loss of abutments 15-19.

Mangano et al.31, after a four-year clinical study and 307 
single-unit implants placed, including 115 in maxillary and 
mandibular zones, conclude that the use of the morse taper 
connection without transfixation screw is a good solution 
for replacing a single missing tooth.

The axiom 2.8 mm diameter implant
The axiom 2.8 mm diameter implant has been designed 

exclusively for the replacement of mandibular incisors 
and/or maxillary lateral incisors. It has a BCP® (Biphasic 
Calcium Phosphate) surface treatment and has a Morse 
taper connection with integrated “platform switching”. The 
abutment is impacted.  It is available in 
three gingival heights (2,5 - 4 and 5,5 
mm) and four abutment angulations (0°, 
7°, 15° and 23°), and 3 lengths (10, 12 
and 14 mm) (Fig. 2).

Clinical case presentation
Two clinical cases are presented in 

which the axiom 2.8 mm implant was 
used (case n° 1: Fig. 3 to 13 and case 
n° 2: Fig 14 to 17).

Case 1 :
Maxillary lateral incisor agenesia

The patient is a woman, aged 30. She suffers from 
agenesia of maxillary lateral incisors.

The temporisation phase with these temporary teeth 
is of capital importance for fast and good gingival outline 
(teeth alignment, development of papillae). It resulted in 
an easy and fast development of papillae. Indeed, the 
small diameter of the implant allows for the preservation 
of “thick” bone ridges. Bone ridges will allow for supporting 
gingival, and thus, papillae.  Depending on the development 
of papillae, the temporary crowns will be replaced by the 
definitive ones. 4 weeks after, the definitive crowns are 
performed.

Note : significant quantity of residual bone is found 
between the natural teeth and the implants.

Fig. 2 axiom 2.8 
implant and the 
abutment 
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Fig. 3  A preliminary orthodontic treatment 
was performed so as to homogenize dental 
spaces.

Case 2 :
 Mandibular incisor agenesia

The patient is a young man, aged 18.  He suffers from 
a double agenesia of mandibular incisors.

Fig. 4  A scan study was 
carried out and showed 
a thin ridge in which it is 
impossible to place an 
implant with a diameter 
higher than 3mm if a bone 
graft is not performed.

Fig. 5 and 6  Two B implants with 10mm length are placed on 12 and 22.  
They are placed 1mm in subcrestal position.

Fig. 7  After an osseointegration period 
of 45 days, indirect impression takings 
are carried out with pop-in transfers.

Fig. 8  1 week after: aesthetic 
result with temporary teeth.

Fig. 9  X-rays 
show the small 
diameter of the 
implant and also 
of the prosthetic 
fixture.

Fig. 10  As there is no anti-rotation system, 
some repositioning wrenches are made by the 
laboratory before impacting the abutment.

Fig. 11  Crowns are fixed in the mouth. 7 days after the crowns are 
fixed, the aesthetic result is very satisfactory.

Fig. 12  Clinical control 8 months after 
surgery. 

Fig. 13  X-ray control 8 
months after surgery.

Fig. 14  Note: low mesiodistal diameter at 
the neck of teeth: 11.5mm.  Two B implants 
with 14mm length will be placed.

Fig. 15 X-ray control 
with the definitive 
crowns.

Fig. 16  Clinical control 4 months after surgery.

CASE 1•••

CASE 2•••
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Discussion
The safety of the use of 

this new narrow implant for 
replacement of maxillary lateral 
incisors and mandibular incisors 
is demonstrated doubly: from a 
clinical standpoint and through 
mechanical  tests.  Indeed, 
because of its small diameter, the 
axiom 2.8 implant body is further 
from collateral teeth. As a result, 
there is greater residual bone 
thickness between the different 
roots, whether natural or artificial.

This bone thickness results 
in increased bone stability at the neck of the implant.  
Associating a taper-type connection and “platform switching” 
could only improve this bone stability. This criterion is all the 
more crucial as this implant is indicated for cases in which 
bone volume is naturally reduced (agenesis, thin crests, 
limited interdental spaces).  The prosthetic abutment has 
a 2.8 mm diameter with different heights and angulations. 
This gives the practitioner a wide range of choices in terms 
of creating the future prostheses.

However, there is a question that merits consideration: 
when four mandibular incisors are missing, is it possible 
to consider placing only two implants in place of 32-42, 
then creating a four-tooth bridge supported by two narrow 
implants? Replacing small-diameter teeth with the axiom 
2.8 implant is an interesting option for ensuring optimal 
aesthetic results while preserving the patient’s bone.

Conclusion
Replacing small-diameter teeth with the axiom 2.8 

implant is an interesting option for ensuring optimal 
aesthetic results while preserving the patient’s bone. DA

Fig. 17  X-ray control 4 
months after surgery.  
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