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Implant Surgery Using Bio-compatible Guides
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Implants and biomaterials used in hard and soft oral tissue augmentation are very complex, but predictable
to use nowadays, as the technological advances haven’t skipped this field of medicine. Cases that were
impossible to treat with implant retained fixed prosthesis some years ago, have become the daily practice
of oral surgeons and dentists around the world. The new user-friendly products, together with simplified
protocols, increased the practitioners’ predictability and success rate, thus the biomaterial industry took a
huge leap forward. As the biomaterial industry keeps developing continuously, making better and safer
products, the surgical and prosthetic protocols evolve and change as well. On this matter, the implant
placement has become safer, using digital surgical guides. Guided implant placement doesn’t just allow the
practitioner place the implant in the patient’s bone, but, moreover, it helps him place it in the correct, 3D,
prosthetic position. And, thus, guiding the future bone augmentation and regeneration as well, accordingly.
So, the implant placement has shifted from bone-orientated to prosthetic-orientated, offering at the same
time a better primary stability for the implants, due to the prior planning. The present clinical study aims to
analyze the outcome of the digital guided protocol. Unlike the free-handed surgery, the digital guided surgery
allows dentists and oral surgeons to place implants according to the future prosthetic position of the crowns,
even in conditions of alveolar ridges with bone resorption. Moreover, it makes possible the “one day implant”
concept, the dental technician being able to create the provisional crown/s in advance, knowing precisely
the future position of the implant placement. So, at the time of the surgery, the provisional crown is also put
in place, guiding the soft and hard tissue healing and also giving the patient a greater satisfaction.
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The implant based therapy is very complex and
challenging, but predictable in the same time. One of the
main issues regarding the 21st century implantology is,
besides the implant placement itself, the augmentation of
hard and soft tissues in order to achieve maximum
functional and aesthetic results for the patient.

Many cases need some sort of augmentation for a variety
of reasons. Some patients need bone augmentation due to
the high resorption of the alveolar bone, while other need
connective tissue grafts in order to recreate the natural
appearance of the crown. And, of course, some cases
require both type of augmentation – hard and soft tissue.

When dealing with bone augmentation, one of the
biggest debates in the literature is the nature of the graft.
Some authors recommend xenografts or alloplasts, while
others opt for allografts or autografts, or even the mixing of
2 or more types [1]. Xenografts have the advantage of low
to no resorption on a long term, but may have some
problems when dealing with big bone defects, regarding
the vascularization and bone formation [2],Allografts and
autografts have the advantage of being more stable when
dealing with large bone defects and also they ease the
blood vessel formation [3-6]. All types of grafts have
advantages and disadvantages; Some related to the
surgical protocol, while others to the cellular proprieties as
bone formation and induction. As Jie Liu and David G Kerns
say in the 2014 bone augmentation techniques review,
‘Autogenous bone harvested from the patient forms new
bone by osteogenesis, osteoinduction, and osteo-
conduction. Allografts harvested from cadavers have
osteoconductive and possibly osteoinductive properties,
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but they are not osteogenic. Xenografts/ alloplasts are
typically only osteoconductive [7].

The main goal of implant placement and bone grafting
procedures is to obtain the the neo-formation of blood
vessels, necessary for bone growth and development. This
biological phenomenon, taking place at microscopic level,
will eventually lead to a healthy bone, surrounding a bio-
integrated dental implant, which translates into a clinical
long-term success[8-10].

During traditional, free-hand surgery protocol, the bone
augmentation can take place prior to the implant
placement, when bone defects are very large, or at the
same time. One of the advantages of guided implant
placement is that the oral surgeon can do the augmentation
simultaneously, even in cases with some level of bone
defects. This is due to the mechanical guidance and
support given by the surgical guide during operation, which
helps the oral surgeon to maintain a stable position of the
drill and prevents potential sideswiping, which can often
occur in such cases [11]. This represents a major
advantage for the patient, as no secondary surgery is
needed. Another main advantage is the proper prosthetic
planning for the final implant retained restoration. As
important as the surgical part is, the final goal of an implant
therapy is the function of the future crowns in the oral cavity.
The correct 3D placement, from the prosthetic point of
view, of dental implants, is absolutely necessary in order
to obtain a complete biological integration. Using CAD-
CAM implant guides, the oral surgeon obtains exactly this:
implant placement that follows not only the thickest part
of the alveolar ridge – as many times happens during free-
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hand surgery - but the correct prosthetic position. So the
bone augmentation that follows is guided as well, on
prosthetic consideretions.[12, 13].

But probably the biggest advantage of the CAD-CAM
guided implant placement and bone grafting is the, so
called, One day implant concept. This allows the oral
surgeon to provide the patient with a provisional prosthesis,
or, sometimes, even the final one, at the same time with
the surgery. This is possible due to the precise and planned
surgical outcome which gives the dental technician the
opportunity to create in advance the prosthetic piece. This
immediate provisional is benefic for the patient, not only
for aesthetic reasons, but also for the guided regeneration
and healing of the soft tissues. Having a good and fast soft
tissue healing will create the premises for the bone
integration of the dental implants.

Experimental part
Materials and methods

A case was selected for the guided implant surgery. The
patient - female, 26, had the upper right second premolar
and first molar (15, 16) missing and the first premolar (14)
with an indication for extraction.

titanium + zirconia - and they were customized digitally
for the specific case.

At the first appointment, an intra-oral scan was
performed with TRIOS 3Shape. Afterwards, the patient was
sent for a cbct analysis to collect the 3D data of the maxillary,
necessary for the future digital planning.

After both paraclinical investigations were achieved, the
digital planning of the implants placement was done, using
Implant design software (3Shape), to follow the future
position of the prosthetic restoration. Once the correct 3D
position was determined, the guide was digitally designed
accordingly.

The design of the guide was then sent to the dental
laboratory. The dental technician 3D printed the guide from
a biocompatible resin – Dental SG. The 3D printer model
used was a Form 2. Afterwards, the dental technician
created a PMMA provisional prosthetic restoration using a
CAD-CAM device, based on the initial digital planning done
in the dental office. The abutments used were hybrid -

By the next appointment, the Dental SGguide and the
provisional restoration were ready to use and the patient
was prepared for the surgical intervention.

In local anesthesia, 14 was extracted and a full thickness
buccal flap was raised, in order to gain full access to the
future implant site. Afterwards, the surgical guide was set
in place and the drilling procedure started according to the
conventional protocol, using the Alpha Bio guided surgery
implant kit.

Once the implant sites were ready, 3 Alpha-Bio Neo
implants were inserted using a torque wrench. The
placement of the 3 implants was done easily and very
predictable, the position being accurately respected due
to the surgical guide. So not only the buccal-lingual position
was pre-determined, but also the depth of the placement.

After the 3 implants were inserted -14, 15, 16- the
abutments were set in place and the hard and soft tissue
augmentation followed. In the first part, the bone
augmentation was performed using xeno (Bio-Oss) and
autograft bone granules in a 50-50% ratio. Subsequently, a
resorbable collagen membrane (Bioguide) was used to
cover and protect the graft, in order to obtain a healthy,
good quality bone

The next step was the soft tissue augmentation, for
which a connective tissue graft was harvested from the
hard palate of the patient. This was inserted between the
periosteum and the mucosa of the buccal flap and stabilized
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with sutures. Once the grafting was completed, the flap
was relaxed and closed and the provisional restoration was
cemented on the abutments using a temporary cement.
The occlusal check-up was done, making sure that the
provisional was not functional. The only two purposes for
the provisional restoration, at this stage, were 1- aesthetics
and 2- conformation of the soft tissues around the
abutments.

Straight from the beginning of the surgical procedure,
the advantages of guided implantology are obvious. From
the planned position of the implant, to the stability and
accuracy of the drills throughout the surgical process and
the possibility of fixing the PMMA provisional in the same
session, all contribute to a more predictable and user-
friendly working protocol.

As a comparison with the free-handed surgery, the
guided implant placement offers the clinician more safety.
As for the patient, it offers more comfort and better soft
tissue healing, due to the immediate loading of the
implants.

Conclusions
The design of the flap and the position of the drilling are

both planned precisely from before. All the decision making
happens, precisely, previous to the surgery, so the chances
of unexpected errors are much lower.

The accuracy and the stability of the drilling throughout
the process are highly predictable and, so, the risk of any
sidesliping is reduced. Thus, accidents are easily prevented
and the practitioner has a better control during the surgery

The possibility of designing and manufacturing the
PMMA provisional prior to the intervention, allows the
practitioner to place the fixed partial denture in the same
session[15-17]. This offers numerous advantages for both,
the clinician and the patient [18]. For the clinician it offers
the chance to check the correctness of the implant
placement. Moreover, it helps guide the healing of the soft
tissues, increasing the chances of an aesthetic outcome.
For the patient, it means a lot more comfort and confidence
as the prosthesis is fixed immediately in place.

Overall, the guided implant placement makes the
treatment more predictable, safer and user-friendly. Its only
disadvantage, if there is one, is the learning curve, which,
actually, accompanies any new procedure or protocol.
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The patient was kept under supervision for the following
period, with regular checkups starting the next day and
continuing once a week for 2 months. The sutures were
removed after 7 days.

The implants had a very good primary stability from the
beginning, due to the digital guided surgical protocol, thus
ensuring a predictable provisional prosthetic restoration.
This led to a stable growth and development of the
surrounding soft tissues.

The healing process has been going on without any
problems and the implants site did not show any visible
sings of  infection and/or inflamation after one week from
surgery.

The soft tissues around the abutments were in a very
good condition with a healthy-looking color and texture.
Furthermore, at 8 weeks post-op, in the spaces between
the abutments, the papillae were starting to grow, giving
the prosthetic restoration a natural, healthy look.

The clinical aspect at the 2 months check-up after the
surgery confirmed that the intervention was a success and
that the guided protocol and direct provisional have led to
the desired outcome.

The outcome of any implant treatment depends on
many factors, such as surgical protocol, the general
condition of the patient, the oral status, provisional and
final prosthetic restoration, type of implant and, of course,
oral hygiene [14]. All of them can influence, more or less,
the the long term success of the implant therapy
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