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1. What are mini implants?
2. Macrodesign, microdesign
3. Anatomy of the atrofied maxilla and  
mandible
- Bone quantity
- Bone quality (density).
4. The philosophy of the system
- Implant design
- Insertion protocol
- Immediate loading.
5. Indications for insertion
- Removable restorations
- Fix restorations.
6. Prosthetic restorations
- Femovable prosthesis
- Fix reconstructions.

 1. What are mini implants?
The highest target in our profession is the ful-
filment of patient wishes. The greatest wish of 
our patient is always the fast, painless replace-
ment of their missing teeth or stabilisation of 
the prosthesis. A fast, stable and esthetic re-
construction of the patient’s dento-facial sys-
tem is the main goal of every dentist.

At the time, immediate loading was not an 
issue, the mini implants were used for the sta-
bilisation of a provisional construction for the 
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time necessary for the osseointegration of the 
conventional implants. Those mini implants 
were 1.8mm to 3.3mm in diameter. This im-
plant was also developed with a small ball on 
the top of it that could be incorporated as a 
snap for a denture, or to secure a 
temporary bridge. To uncover the 
standard implants, it was found that 
around 50% of the mini implants 
had actually integrated or bonded 
to the bone. In order to increase the 
rate of success, the implant design 
was improved in to follow the rules 
of osseointegration and the inser-
tion protocol was changed to give 
the implants the primary stability 
necessary for immediate occlusal 
loading.

2. Macro and microdesign
a) Macrodesign
Design elements are affecting force 
transfer and osseointegration quality. The 
Imtec mini implants are one piece implants 
made by a Titanium Grade 5 alloy, and the 
implant body is threaded, with ‘V’ threads. 
The threaded design is used to maximise  
initial contact, improve initial stability, enlarge  
surface area and give the implant a favourable 
dissipation of force.

The macrodesign of the implants takes 
into consideration the biotype of the tissue. 
For thick soft tissue biotype, (>3mm) the  
implant has a collar with a smooth surface for 
the soft tissue integration. For the thin biotype is  
considered the implant with no collar.

The abutments are either a small ball or a 
conical (square head) abutment. The available 
implant diameters are 1.8mm, 2.1mm and 
2.4mm (Figure 2). The rationalisation of using 
different implant diameters in different bone 
qualities will be discussed in one of the next 
chapters. 

Implant lengths are: 10, 13, 15 and 18mm. 
In every diameter and every type the length of 
the implant is the length of the threaded part.

b) Microdesign
The surface of the implant is rough, the 

microroughness is circa 150 micron, the  
nano-roughness is 20-30 microns. The  
roughness is gained through sand blasting and 
acid etching. The rough surface is conducive 
to the osseointegration after Bränemark. 

3. Anatomy of the atrophied maxilla 
and mandible
a) Bone quantity

Tooth loss brings an atrophie of the processus 
alveolaris maxillae through the missing im-
pulses from the level of the parodontal tissues 
and the missing turnover of the alveolar bone. 
Furthermore, systematic and hormonal and 
metabolic factors or local infections can nega-
tively influence the quantity or quality of bone 
(Gruber et al, 1993; Ulm et al,1993).

In the first year after the tooth loss is 30-
35% (Christensen et al) due to the recon-
struction of the empty alveolar processes. The 
vertical bone loss continues on the processus 
alveolaris with cca 0.1mm every year and can 
reach sometimes 0.5mm (Atwood and Coy 
1971; Tallgreen, 1972). The resorption of the 
maxillary bone is different as the one of the 
pars alveolaris mandibulae.

Atwood saw that the edentulous jaw resorbs 
in a certain way. Fallschlüssel (1986) made a 
classification of the resorbtion. Cawood and 
Howell (1988, 1991) modified it and the final 
form became the international classification 
for bone resorbtion (Figures 2 and 3):

Figure 1: (From left to right) Implants from O-ball  to square head



• RKL 1 – dentulous jaw, no resorption
• RKL 2 – empty alveola after extraction
• RKL 3 – healed alveola, processus alveolaris 
round and wide
• RKL 4 –high, narrow very thin Jaw
• RKL 5 – wide but vertically resorbed jaw
• RKL 6 – completely resorbed Jaw (same level 
with the palate).

b) Bone quality (density)
Dental implants are subject to masticatory 
loads of varying magnitude. Implant perform-
ance is closely related to load transmission 
at the bone-to-implant interface where bone 
quality will be highly variable. The type and 
architecture of bone is known to influence its 
load bearing capacity and it has been demon-
strated that poorer quality bone is associated 
with higher failure rates. To date, bone clas-
sifications have only provided rough subjec-
tive methods for pre-operative assessment, 
which can prove unreliable. The results of an 
extensive analysis of computerised tomogra-
phy scans using Iluma CT Scan demonstrate 
that an objective scale of bone density based 
on the Houndsfield scale, can be established 
and that there is a strong correlation between 
bone density value and subjective quality score 
(P=0.002) as well as between the bone density 
score and the region of the mouth (P<0.001).

The four macroscopic structures of bone 
were formulated first from Roberts and Frost.

After the classification of Misch and Judy,2 

bone density D1 is corresponding to a bone 
density of more than 1250 Hounsfield units.

D1 bone is primarily dense cortical bone, 
less spongiosa and is typical for the anterior 
region of the mandible. Tactile analog is an oak 
or maple wood.

Clinically, for the insertion of self-cutting, 

compressive small diameter implants it is of a 
major importance the slow, careful insertion, 
in order to avoid necrosis and fractures.

D2 bone has dense-to-porous cortical 
bone on the crest and, within the bone coarse 
trabecular bone. Corresponding bone density 
is 850 to 1250 Hounsfield units. (Tactile anal-
ogy would be white pine or spruce wood). 
Anatomically, you can find it in the anterior 
region of the mandible, posterior region of 
the mandible and anterior maxilla. Clinically, 
important is a bi-cortical stabilization of the 
implants, and an insertion protocol, which 
includes the penetration of the cortical bone 
solely.

In average it is one third of the length of 
the implant.

D3 bone types have a thinner porous corti-
cal crest and fine trabecular bone in the region 
next to the implant. Similar with balsa wood. 
Anatomically is typical for the anterior or pos-
terior region of the maxilla.

Clinially a bi-cortical stabilisation is abso-
lutely necessary, and in the most of the cases 
because of less insertion torque than 35 Ncm, 
an immediate loading is not possible.

D4 bone has almost no crestal cortical bone. 
A fine trabecular bone characterises the region 
next to the implant. The typical region for this 
type of bone is the region of tuber maxillarae, 
the posterior region of the maxilla. This bone 
is for the insertion of the mini implants inad-
equate and contraindicated.

4. Philosophy of the system
An implant has a macroscopic body design 
and a microscopic component to implant de-
sign. Both implant designs are relevant for the 
clinical behaviour. The tapered design increas-
es the compressive load at the interface. The 
macrodesign of the implant is different for the 
lower and upper jaw. The 1.8mm and 2.1mm 
diameter implants have a dense, V thread de-
sign, adapted to the dense bone design. (D1-
D2).

The 2.4 mm implant has a thread design of 
reverse buttress, which gives the implant the 
possibility of very good stability at the inser-
tion in regions with a low density of bone.

The microdesign is a rough surface (SLA 
and acid etched). The histological research 
shows an osseointegration after six months.3

Insertion technique
The insertion drill is 1.1mm. The drilling goes 
only through the cortical bone. The insertion 
in the spongious bone is through the self cut-
ting proprieties of the implant.

Inserting an implant of 1.8mm in a drill-

ing of 1.1mm bone compression will take 
place, similar to a bone condensing procedure 
through the osteotomes.

Through bone condensing, the bone qual-
ity (density) will change at the interface, in 
terms of a higher density.

The better the quality of the bone at the 
interface, the better the primary stability of 
the implant at the moment of the insertion. 
A stability of 35 Ncm is required in order to 
procede an immediate loading on the implants 
(3).

A bi-cortical stabilisation increases the pri-
mar stability. (Figure 4)

5. Indication for insertion
The general indication for the placement of nar-
row diameter implants,ridges which, through 
resorption, become inadequate for placement 
of standard diameter implants: buco-lingually 
<5mm, mesiodistally <5mm or both.
The absolute indication will be completed in 
these cases where the patient does not want 
an augmentative bone reconstruction or is not 
indicated from the medical point of view.
a) Edentulous arches
The indication for the lower jaw is a  
1.8-2.1mm diameter implant.
For the insertion of an implant with a diameter 
of 1.8-2.1mm we need 10mm bone height and 
3mm bone width. 
For the upper jaw the recommended implant 
is 2.4mm diameter. 4mm bone width and 
10mm bone height will be needed.
b) Single tooth restoration
The second indication is the insertion of a 
mini implant in a small gap, in order to replace 
a front tooth or a premolar, in situations where 
the standard diameter implant is contraindi-
cated or not possible. A small gap of mesio dis-
tal dimension of 5 mm can be replaced with an 
implant of 2.4mm and a crown if the esthetical 
considerations will be adequate.
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Figures 2 (above) and 3 (below): RKL, classification of 
residual ridges Cawood & Howell (1988, 1991) 

Figure 4: Bicortical implant stabilisation
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Implant planning
The number of implants recommended for the 
stabilisation of the full arch denture is at least 
four in the lower jaw and six in the upper jaw. 
The biomechanical considerations behind this 
rule are the surface of the BIC (bone–implant 
contact).

A BIC of two standard implants is circa 
98.8 mm. For a long-term stabilisation, four 
mini implants of 1.8-2.1mm will be needed, in 
order to have a similar BIC. This consideration 
will give the long-term stability, which will 
be needed. For the same reason, at least six 
implants in the upper jaw are necessary. 

A digital planning can be done and an in-
sertion of the mini implants through a guide 
(Figures 5 and 6). 

The planning can be made also with the 
help of a panoramic X-ray (Figures 7 and 8). 
The measurement of the width of the jaw will 
be made with a ridge caliper with flat active 
ends.

A ridge of less than 3mm will need a hori-
zontal incision, in order to visualize the os-
seous crest. If the ridge width is 3 mm or more, 
a flapless procedure can be used. 

The planning concerns the implant lengths 
and the placement of the implants in the ridge. 
The distances between the implants must be 
10mm, in order to give enough place to the 
housings, considering also a certain degree of 
a possible deviation from a perfect parallel in-
sertion.

The easiest way to plan a case is using gutta 
percha points in the prostheses or metal cali-
brated balls in a guide made above the pros-
theses. In the last case the distortion of the 
X-ray can be taken into consideration in the 
planning of the implant length, which will 
be planned with a measuring template with a  
distortion of 20% (Figure 5). 

The primary stability of the implants (in-
sertion torque 35Ncm) allows an immediate 
loading5,6

The Implant placement in the maxilla will 
be planned and done similar (Figures 9-16).

In 98% of the cases done in the maxilla, an 
immediate loading was not possible. In this 
case a progressive loading will be done where 
the prosthesis will be spaciously relieved 
around the O balls and filled with a soft layer 
(Secure soft Layer/Imtec). The patient will be 
instructed to consume soft food for the next 
12-16 weeks. Histological research shows the 
osseointegration around minimplants after five 
months7. A well developed biological width 
with a large connective tissue was found.1

Single tooth replacement with 2.9mm  
diameter implant (Figure 14). The absolute 
indication for this kind of narrow diameter 
implants, are:
• Replacement of a single tooth where the gap 
is 5-6 mm mesio distally (anterior lower inci-
sor, premolar, anterior upper lateral incisor.)
• Replacement of a single or multiple teeth 
with crowns/bridges where the bone width 
(buccal - lingual dimension) is 5-6 mm
• Stabilisation of the upper and lower denture 

with O ball system.
When inadequate bone is present for place-

ment of standard diameter implants, most 
practitioners have been taught to suggest bone 
grafting, either using autogenous bone or one 
of the many available bone substitute materi-
als. However, few patients desire to have, or 
can afford, bone grafting. The small diameter 
implants have the potential to assist in this 
challenge. 

The insertion of an implant with conven-
tional diameter (>3.5 mm) is not possible. 
Furthermore, another special indication is 
the immediate implant placement in the es-
thetic zone. Even if the conventional implant 
is correctly positioned, in a thin tissue bio-
type the buccal bone will resorb and a slight 
black transparency will occur with time so the  
esthetic result will be compromised. The solu-
tion is the insertion of a conventional implant 
very deep which will need a huge emergence 
profile so a bone resorbtion and tissue retrac-
tion at the gingival margin.

A better solution is a smaller diameter im-
plant inserted in optimal position with an aug-
mentation of the remaining buccal gap, which 
will assure a sufficient thickness of the labial 
plate.

The special design of the implant in the 
collar region gives, as the platform switch-
ing, a non surgical thickening of the tissue. 
Histologically, a stable biological width with 
along connective tissue was found.8,9

The insertion protocol is made up of very 
few steps, which makes the system learnable 
and easy to use .

The philosophy of the insertion is depend-
ing on the bone density. The system needs two 
drills 1.1mm an 1.7mm diameter. Both drill-
ings will have to penetrate the cortical bone, 
that means that in the mandible, the drilling 
will be approximately two thirds of the length 
of the implant, in the maxilla only approxi-
mately one third.

The complete insertion will be done through 
the self-cutting, self advancing comprehensive 
features of the implant. 

The special micro design of the implant at 
the collar (microthreads, narrow neck) will 
give the stability of the bone at the shoulder 
of the implant during the loading10 and a well-
defined biological width. 

The temporary crown /bridge is made with 
a non-cemented snap–on cap. (Figure 19)

Thus the small diameter one piece–dental 
implant technique with auto-advance inser-
tion into mature bone may provide treatment 
with minimal surgery, simplified implants, and 
less complex prostheses with resultant reduced 
trauma and reduced cost over present univer-

Figure 5: Bone width measurement on the IlumaCT

Figure 6: Mini implant planning on Iluma CT

Figure 7: Panoramic X ray of the jaws with 
prosthesis and guthapercha points with 10mm 
distance inbetween

Figure 8 – Planning template considering a 
distortion of the X-ray of 20 – 25%



sally utilised implant treatment.
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