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Abstract
Aim: The aim of this retrospective study was to report on the clinical experience with the ICX-Active 
Master implant system. The design of the implant corresponds to modern findings in the modelling of 
final elements. It corresponds to minimum bone stress in close connection with the implant.

Materials and Methods: This study retrospectively evaluated clinical data from patients treated with the 
ICX-Active Master implant system. Patients received at least on implant in the maxilla or mandible and 
were used ICX-Active Master, ICX-Narrow and ICX-Active White implants. The implant primarily suits the 
indications of immediate implantation and immediate load in a manner similar to that during use in cases 
with bone availability of poorer quality and quantity.

Result: The authors evaluated experience with 500 implants inserted at 4 different sites in an age range 
from 18 to 82 years. 286 implants were inserted in 125 men, and 214 implants in 105 women. Implants 
were used in all bone qualities (D1-D4). The diameters of the implants were 3,3mm, 3,75mm, 4.1mm and 
4.8mm with length of 10mm, 12.5mm and 15mm. The evaluation period is currently two years with 100 
% success rate. 

Conclusion: In spite of its use not only in conventional indications, but also in immediate and delayed 
indications, including immediate loading, the Active Master has become a safe and suitable alternative in 
the field of implantology.

Keywords: Concept active; Osseointegration, Immediate implantation, Implant freezing

Introduction
ICX-Active Master implant constitutes a consequent expansion of the ICX system portfolio 

from Medentis. This implant represents a fundamental simplification of the concept of 
immediate implantation, i.e., implantation which follows immediately after a tooth is extracted 
or lost due to injury. Immediate implantation also remains the first indication for this type of 
implant. Another strong point is the use of implants in bones which are compressed in terms 
of quality and availability. The unusually high primary stability (strength) of the implant 
frequently also allows its immediate loading. In addition to the standard diameters 3.75-4.1-
4.8mm and lengths of implants 8-10-12.5-15mm, ICX-Active-Master Narrow implants are 
available with a diameter of 3.3mm. These come in three lengths 8-10-12.5mm. Whereas in 
view of the prosthetic supra-structure standard active implants are compatible with the ICX 
Premium system, Narrow active implants have a prosthetic range completely of their own. 
Ceramic implants (zirconium oxide, ZrO2/Y-TZP) with diameter of 4,1mm and lengths 8-10-
12.5mm constitute a separate range of active implants [1,2]. The long-term success of loaded 
implants depends on many factors.

These are derived for one thing from the individual clinical situation of the patient and also 
to a significant extent from the quality and special properties of the individual components of 
the implantology system. One of the important factors are the modalities of the edge surface 
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for the implant surfaces. The physical-chemical and morphological 
properties of the implant surface are also important. In general, it 
applies that the structuring of a surface or its working leads to an 
acceleration of the early healing processes and thus an increase 
in the quality of the healing process along with increase in the 
quality of direct contact between the implant and bone [3,4]. For a 
specific and verified ICX implant surface this involves a mechanical 
and thermochemical modification of this surface. A roughening 
and subsequent increase of this surface is achieved through this 
process. In the first step the surface is blast abraded with titanium 
corundum. In the next step the implant surface is exposed to the 
action of a strong acid in a special thermochemical process [3]. It 
has been generally demonstrated that compared with other implant 
surfaces of the same geometry surfaces treated in this way display 
the fundamental advantage of this combination of treatment 
compared with other surface treatments of implants. This process 
creates a three-dimensional microstructured surface representing 
the ideal physical, chemical and biological conditions for addition 
and growth (firstly addition) of the relevant cells responsible for the 
formation of new bone. This encourages and positively influences 
the formation of new bone. The join between the bone and implant 
surface is stable, and the healing time is reduced. ICX implants are 
subject to strict quality control.  The implant’s surface topography 
and roughness are checked. Implants are subject to strict quality 
control using a scanning electron microscope. They must display 
very strict chemical purity during this check.

And this is verified regularly at two mutually independent 
facilities in Germany. There is also a quantitative analysis of the 
surface using optical profilometry (NanoFokus). As part of quality 
control there are also regular tests with cell cultures to ascertain 
the quality of the impact of the implant’s material at the cellular 
level in the immediate surroundings. In general terms four 
mutually linked properties of the implants’ surface were shown to 
have a direct impact on bone cells: chemical composition, energy, 
roughness and morphology of the surface. It was seen that the 
fixing and colonisation of the surface, and the consequent division 
and differentiation of these cells is influenced and modified by 
one or a combination of the aforementioned factors. The study of 
these processes results in a continuous improvement of the surface 
properties, such as hydrophilia or initial fixing of osteoblasts [5,6]. 
Another advantage of the ICX Active system is that if the surgical 
protocol is introduced and adhered to, there is no so-called 
“freezing” of the implant. Another important feature in this is the 
thread, which allows the implant to be moved back whilst adhering 
to the protocol. This range of implants has been created not only 
due to the great pressure on implantology for early and delayed 
solutions, but also with the possibility of conventional placement 
after sufficient healing of the bone.

Materials and Methods
Characteristics of system

The ICX-Active implant system has several characteristic 
elements

A. Bevelled edge of implant, which should result in lower 

stress in the area of the cortical bone and thus prevent and reduce 
resorption in this most important area of the implant

B. Aggressive thread for perfect primary stability, 
which is absolutely fundamental primarily for immediate and 
delayed implantation. This thread utilises a self-tapping double 
compression thread, and in spite of its “aggression” is very simple 
during placement - it guides the operator very precisely in the 
implantation osteotomy.

C. Type of thread: self-tapping double thread allows faster 
yet more sparing insertion of the implant

D. Combination of compressive and progressive type of 
thread. Whereas the angle of the compressive thread increases 
the stability of a conical implant through compression of bone 
particles, the self-tapping progressive thread on the apex of the 
implant’s conical body allows subsequent fixing of the implant 
often in residual bone beyond the peak (end?) of the extraction 
socket. The progressive thread offers a significant increase in the 
contact surface of the implant with the surrounding bone in the 
aforementioned apical area with non-compressed bone.

E. Verified structured surface with hydrophilic properties 
allowing faster, quality healing of implant

F. All ICX implants are made of pure grade 4 titanium.

G. Abutment, its internal part complies with compatibility 
with the premium range without use of other components. The 
Narrow range constitutes an exception. The actual abutment 
combined with the implant has an anti-rotation element (hexagon) 
allowing the insertion and anchoring of the crown in a clearly given 
position. A self-locking angle is also used, which is significant in that 
it prevents the penetration of bacteria and so increases resilience 
against (one of the causes of) peri-implantitis.

The surgical protocol is a highly precise instruction for the 
insertion of an implant. It corresponds with the specifics of bone 
density, where it uses individual drills marked with either one, two 
or three bands. These

bands are a guide for the given bone density. This may seem 
pointless until the transplant dentist really feels differences in 
bone density. Another important thing is that the threads allow 
compression-increase in bone density. A screw-tap for densities 
1 and 2 is essential. Another important element is that during the 
insertion of a dental implant we must not exceed 35Nm so that 
we can still manipulate the implant and so that we do not create 
a so-called frozen implant which is typical for some implantation 
systems. So, during manipulation we are capable of manipulating 
the implant up to a range of 20-25Nm of torque. Not adhering to 
these conditions leads to destruction of the implant insertion tool, 
which is dimensioned in such a way as not to destroy the anti-
rotation elements of the implant when the torque limit is exceeded. 
The surgical protocol is different for immediate implants, where 
the procedure tends to be reduced by one or two steps back with 
regard to the seat following extraction preserving commensurate 
primary retention. It is similar for delayed implantation.
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We talk of so-called under-preparation, where drills are used 
for a diameter smaller than the installed implant. Naturally for 
the healing of the implant we need at least 0.5mm of embedding 
under the corticalis, which goes hand in hand with the thickness-
horizontal of the alveolus. Here the rule applies that if we get to a 
1mm minimum bone thickness around the implant fixture, we try to 
drill up to 1-1,5mm deeper, because this corresponds to resorption, 
which is physiological with a smaller availability of bone in the 
area around the implant. It is possible to introduce the fixture with 

the aid of a mechanical device or manually with precise setting of 
torque. Manual insertion is a natural advantage for all implants. 
The actual implantation appears simple, but we might change the 
direction of insertion compared with the original pilot hole during 
installation, so an experienced implant dentist is required. But the 
strength (stability) of implant does not change with this shift in 
direction thanks to the type of threads. Naturally the system uses 
both analogous and navigated implantation.

Result
Table 1: Statistic data of inserted implants over a period of three years.

Number of Implants Maxilla (Upper Jaw) Mandibula (Lower Jaw) Augmentation Immediate Implantation
Total 500 325 175 130 133
Men 286 154 132 69 71

Women 214 139 75 61 62

Figure 1: Delayed implantation for lateral incisor-
subcrestal implantation.

Figure 2: Implantation jointly with bilateral sinus 
augmentation.

Over a period of three years the authors inserted 500 implants 
in 230 patients ranging from 18 to 82 years old. There were 286 
implants in 125 men, and 214 implants in 105 women. Implants 
were used in indicative bone qualities from D1 to D4 in diameters 
3.3mm, 3.75 mm, 4.1mm and 4.8mm in lengths of 10mm, 12.5mm 
and 15mm. The largest number of implants (nearly one third) were 
implanted in the gap after the loss of one tooth. Implants were used in 

indications solo abutment, shortened dental arch, joint of implants 
in fixed work in edentulous jaws and use of implants in edentulous 
jaws with hybrid transfer attachments. Implants were used for 
solo abutments in the main in indications of immediate or delayed 
implantation. The indication areas include sinus augmentation 
(sinus lift) in a single phase with implantation. Statistically speaking 
no implant was rejected (Table 1). In the case of an implant talk of 
prosthetic flexibility, which includes interchangeability of supra-
structures between the Active system and Premium (conventional) 
system. Also, adaptation to the required direction in spite of other 
preparation osteotomy and finally use of screwable and cemented 
work, moreover with hybrid transfer (Figure 1-4).

Figure 3: Ceramic implant from in situ after insertion.

Discussion
The system ICX Active Master is a system range belonging to the 

implant range ICX. One of the ranges is “Premium” with use of micro 
threads, which from the aspect of stress in the corticalis area is also 
one of the advantages for reducing this stress. There is a possibility 
here to compare with the Nobel Active or Astra system, which has 
similar parameters of design, implantation and use [7-11]. Only 
the financial aspect, including other instruments, is currently 
reducing the sales potential of this system on the market. One can 
also make a comparison with Neodent Drive, originally from Brazil 
and since 2015 under the name Straumann [12,13]. This system is 
financially comparable with the ICX system, primarily in the single 
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set of instruments for the entire Neodent range. The only issue 
here is that it is not possible to use it in bone density 1 and in part 
also 2 because there are no thread taps for such use. This series is 
exclusively for the upper jaw, and here there is little danger of the 
implant “freezing” after insertion. Much depends on the experience 
of the implant dentist, and he then has no such problem. In general 
terms one can say that the system ICX Active is a range of implants 
using elements of micro-threads - ICX Premium, and slim implants 
Slim Boy for the given slim type of alveolus, and it also uses 
anchoring of supra-structures without threads, which is a highly 
advantageous element against peri-implantitis. The ICX system 
uses anti- rotational elements and elements of a self-locking angle 
in connection of the supra-structure, which reduces or prevents 
bacteria colonisation and thus peri-implantitis [14,15]. The systems 
Ankylos, Astra Tech have similar elements. And this self-locking 
angle allows the transmission of pressure over a greater area than 
only over the thread of the superstructure. This is important for 
the strength of the join without possibility of damage or breaking. 
At present there exists several materials for implantation, which 
include conventional titanium, alloys of titanium combined with 
zirconium-titanium, beta-titanium alloys and finally ceramic 
implants [16-23]. Everything undergoes biological testing and 
mechanical- physical tests so that the strictest parameters for the 
biocompatibility of material used in bone are met. The use of supra 
structures most often embedded in the fixture of the implant is also 
associated with this. Here there is a preference for fixing using anti-
rotation elements and very often a self-locking angle to prevent 
bacterial colonisation in the cortical layer [24-26]. During the 
development of implants the first actual design analysis currently 
is by the end elements method. This does not involve just the design 
of the implant, but simulation of environment in which the implant 
is inserted [27-30] (Figure 5).

Figure 4: Active Master implants 1,5 years after 
implantation.

Here the most important part of the implant is in the cortical 
layer of the bone, and so here a reduction in the bone- implant stress 
is of primary importance in order that there should be no unwanted 
resorption of bone at the point of the implant neck. In general terms 
according to the modelling of final elements, i.e., study of stress in 
area of entire implant, a slope towards the right-angle termination 
of the implant in the head part (face) turns out to be the best. It also 
applies that a narrowing of the implant face in terms of the fixing 

part of the implant, which is thus wider, is important for reducing 
pressure in the corticalis area and thus preventing resorption 
processes [31,32]. Naturally we must take into account the fact 
that simulation helps when creating an implant of the most ideal 
design, but the bone as a living organ may react differently than 
it did during the simulation. This corresponds, for example, to the 
angle of the implant, the diameter of the implant and the stress of 
the thus embedded implants at a certain angle. This is evident in 
the lower bi-foraminal jaw, where implants with a smaller diameter 
do not have such resorption as during simulations using the end 
elements method.

Figure 5: Illustration of modelling of final elements with 
use of various types of threads.

Conclusion
ICX Active Master is a modern, flexible system covering an 

entire range of indications, from conventional implantation right 
up to immediate implantation, including immediate loading of 
implant. Thanks to the surgical protocol the implantation is very 
simple, with a certain level of attention necessary during the actual 
insertion, where the implant may change the direction of insertion 
away from the prepared bed for the implant. The threads of this 
implant allow significant bone compression and thus an increase in 
bone density during insertion. Ceramic single-phase implants are 
also part of the Active system portfolio.

During clinical use this system had a 100 % success rate in 
statistical evaluation over a short tree-year period. The ICX implant 
surface is distinguished by optimal and reproducible surface 
topography. Pre- clinical and clinical data from the literature show 
that the combination of blast abrasion and etching of the surface, as 
is the case for the ICX system, displays excellent osseointegration 
properties. If we add to this the system’s many positive clinical 
factors, the ICX system represents a safe and verified alternative for 
the implanting doctor.
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