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Guided Surgery-Predictable and Safer
Implantology of the Future

Abstract

Today more and more patient are unhappy with their dental status, constant pain
or inadequate/old prosthetic solution and as result of that they are seeking for
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better treatment options. Also because of growing implant market nowadays

every patient wants and deserves fixed or semi-fixed prosthetic solutions.
Alongside with implants also implementation of CAD-CAM technology in nearly
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every aspect of dentistry had happened. Named technology and possibility of

computer assisted planning is giving the dentist/oral surgeon wide treatment
possibility, safe and precise performance with predictable results.
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Clinical Case

A male patient age 60 comes to the office to resolve the issue of
upper and lower jaw pain due to the inadequate and decrepit
prosthetic solutions as well as the visible lack of esthetics.

Clinical evaluation shows that, apart from the decrepit prosthetics,
there is also an old two-part dental bridge in the upper jaw
between 16 and 22 and between 23 and 25. The bridges are
mobile and create discomfort to the patient. In the lower jaw
there is a visible crown on 44 and exceptional mobility in 36.
Other teeth are also mobile except for 33, 34 and 43. Patient's
oral hygiene is adequate (Figure 1).

However, it is agreed that the therapy is going to include the
improvement of methods and ways of maintaining it.

It is revealed in the conversation that the patient's expectations
concerning esthetics are medium-level. He expects new, good-
looking teeth, to finally be able to smile without hiding his
mouth and to chew food. Unfortunately, the patient has financial
limitations and requests the work to be done within his budget.
Based on the conversation with the patient, the treatment
complexity evaluation is made using SAC classification [1] and the
expected outcome is presented to him (Figure 2).

Next the panoramic dental X-ray is made and the patient
completes the anamnestic questionnaire.

The panoramic X-ray reveals bone loss around the following
teeth: 15, 14, 12, 21, 22, 23, 25 and 36, as well as bone retraction
(periodontitis) (Figure 3).
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Following inspection of oral cavity; periodontal pockets and
cavities under the existing bridges in upper jaw are also evident.

In the lower jaw teeth 44, 42, 41, 31, 32, 35, 36 and 37 have also
noticable movement and create discomfort for the patient when
chewing.

Patient history reveals high blood pressure, heart disease (heart
murmur) and previous heart surgery with the risk for endocarditis.
Because he takes blood thinners every procedure on our part is
done in consultation with the patient's physician and cardiologist.

In agreement with the patient and in accordance with his
requests and wishes therapy is recommended and solutions are
suggested that will meet both the patient's expectations and the
professional criteria. Subsequently, the patient decides on a semi-
fixed implant denture (the bar). Potential risks and complications
during and after the procedure are explained to the patient
and, taking into consideration his mild fear, medical history and
wishes, it is decided that the procedure is going to be performed
using computer assisted technology (CAD-CAM)-Guided surgery.

The first step in the therapy is elimination of inflammation
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Figure 1 Situational photo (A) Bite view (B) frontal view (C)
lateral view (left) (D) lateral view (right).
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processes and extraction of all teeth in upper and lower jaw. The
removal procedure is only done after the confirmation of the
patient's physician that he is able to have his teeth extracted and
that he had stopped taking blood thinners. Extraction wounds
are treated, excochleated and disinfected with povidone-iodine.
The same day temporary prosthetics are made from cold, self -
curing, dental base acrylic resin [2]; occluded/aligned and a new
jaw alignment is created because previous procedures had left
the patient's jaw bite misaligned and uneven on both sides. The
patient is scheduled a follow-up appointment in a few days and a
potential prosthetics alignment within 2 to 3 weeks.

After 3 months the patient returns and the next step inthe therapy
is agreed-operation and implant provision. The procedure is done
using guided surgery and local anesthesia (articain hydrochloride/
adrenaline (tartarate) [3]. After the procedure is explained to
him, the patient signs the required consent forms and diagnostic
procedure begins, including impressions and X-rays of both jaws.

First, the prosthetics are lined to improve adherence to the
gums. Next, a complete CT is done to inspect the condition of the
solid structures-bones, to verify post extraction wound healing
and bone to epithelia ratio (gingiva thickness). It is visible that
the bone has not yet healed in some locations, but only position
23 has an unhealed bone defect that is to be avoided during the
preoperational planning of implant position (Figure 4).

Next steps are collection of impressions of the upper and lower
jaw using putty and making of the models which are then scanned
by extraoral scanner. Prosthetics are also scanned with CT.

Jaw impressions may also be taken digitally, with an intraoral
scanner, but in the case of toothless patients classic impressions
have been proven more precise through experience. If only a few
teeth are replaced with implants, then the intraoral scanner is
used.

The data collected (CT, jaw impressions and prosthetics scans)
is filed and input into digital planning program. The patient is
released until the next day when the operation is scheduled and
surgical templates are made.

Upon inspecting the virtual image it is evident that the placement
of the implant to the desired position is possible. The optimal
position within the bone and the relation between the implant
and the prosthetics are then planned (Figures 5 and 6).

Within this procedure it is planned to place 4 implants in the
lower and 4 in the upper jaw to serve as basis for the semi-fixed
prosthesis (bar), so the implants are placed in the 'intraforaminal
region' in both jaws, namely between 14 and 24 or 34 and 44
(Figure 7).

After a detailed plan and virtual implant placement, a surgical
templateis created and the locations and methods forits assembly
are planned, as well as implant guidance systems (Figure 8).

Everything is once again inspected and simulated by software
(Figures 9 and 10) and the complete file is sent to the laboratory
for the surgical template to be made by 3D printing and for
the implant guidance systems to be installed for the planned
procedure the next day.

2 This article is available from: http://www.imedpub.com/clinical-medicine-and-therapeutics/
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Figure 3 Initial panoramic X-ray.
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Figure 4 Bone defect visible on CT scan (position 23).

Figure 5 Planned positions for implants visible in the software

implant program (mandible).
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Figure 6 Planned positions for implants visible in the software
\_ implant program (maxilla). Y,
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On the day of the procedure the patient arrives and first has
drugs and antibiotics administered and his oral cavity disinfected
(chlorhexidine digluconate solution) [4]. Next , anesthesia is
administered [3] and the patient is prepared for the procedure
and covered with sterile dressing pad. Surgical template is
sterilized in advance — surgical guides were first submerged into
70% ethanol solution for 20-25 min [5] and afterwars rinsed
within chlorhexidine solution [4] and left in physiological solution
until the beginning of the procedure.

Surgical template is placed on the jaw and fixed with fixation
screws (pins) so as not to move during the procedure (Figure 11).

The operation continues as was planned virtually (Figures 12
and 13) and finally implants are placed on the depth specified in
advance by the 3D bone position model.

After the implants are placed, primary screws are positioned
and then the surgical template can be removed from the jaw. As
evident, due to flapless surgery and only gingiva punch opening
through holes on surgical guide (Figure 14), postoperative wounds
are minimal, which contributes to a more positive prognosis of
the wound (implant) healing.

In such procedures it is possible for the removed part of the gum
(gingiva punch) to be reattached to the same position above the
implant, given that every step is planned in advance. In this case
it is decided that the wounds are treated with PRF membrane,
sutured closed and left to heal (Figure 15).

After the surgery the patient is referred to have a control X-ray
to make sure the position of the implant in the bone corresponds
the planned positions (Figure 16).

He is also informed about the importance of control examination
and following the postoperative care instructions. Implant
uncovering is scheduled in 4 to 5 months.

After the osseointegration period is completed, the patient
comes in for the implant uncovering. Control image is done and
it is evident that the situation and implant position is identical to
the image done postoperatively. (Figure 17).
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Figure 7 Software simulation ofimplant positionsinintraforaminal
region (mandible).
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Figure 14 Post-operative wounds after implant placement
(mandible).
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Gingiva formers are installed, prosthesis is once again lined so
the patient can continue to use the temporary prosthetics .
The patient is referred to have implant impression made and to
continue therapy with his primary care physician.

Discussion

This article showed to us the demands from both the clinicians
and the patients. They all want safer, quickier, painless implant
placement with predictable results. Guided surgery is for sure
one of methods how to fulfill the needs from profession and
to satisfy patients. In the literature there are many articles and
authors who disovered the concept of guided surgery superior
to the conventional implant placement. They all agree that there
are advantages from which the following can be highlighted:
Precision, safety, less invasive for patient, lesser swelling after
implant placement, fewer number of visits and operations, easier
treatment option for patients with strong anxiety of surgery and

Figure 11 Surgical guide fixed on maxilla.

o J

4 This article is available from: http://www.imedpub.com/clinical-medicine-and-therapeutics/



Journal of Clinical Medicine and Therapeutics

Figure 15 Post-operation situation after suturing (A) Mandible (B)
Maxilla.
J

Figure 16 Post-operation situation after suturing (A) Mandible (B)
Maxilla.
J

/

Figure 17 Panoramic control X-ray before implant uncovering.
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better prosthetic implant position in the bone [6-20]. In the other
hand some authors did not found guided surgery as improvement
in comparison with conventional implant placement but gives
advantage in favor of guided surgery and flapless procedure only
on the part of post-operative swelling [21-23].

Advantage of guided surgery can be pointed also in possibility
of modifying the plan of the operational procedure depending

© Under License of Creative Commons Attribution 3.0 License

2018

Vol.3No.4: 15

on the existing situation in the mouth i.e., to remaining number
of teeth , remaining quantity of the bone or to the teethless
situations. As it is already known-we can differentiate 3 types of
surgical guide support-tooth, tissue/mucosa and bone support
[24]. That gives us range of possibility to adjust the surgical guide
and the concept of guided surgery to our needs and to plan the
implants knowing that the guide can be fixated in all three named
situations or in combination of two of them. Here the situation
is discutable because some authors defend the tooth supported
guide surgery as superior while the others found combinations
of tooth/mucosa or tooth/bone fixation to be superior [7,25].
When there is a word about guides there has to be noticeable
disadvantage that if the oral situation after taking impression or
taking a CT scan is changed on teeth (tooth extractions, fillings,
newly done provisional or definitive prosthetic works) or on tissue
(swelling, losing of keratinised part of gums) that will surely lead
to alter fit of surgical guide and inaccuracies in placing implants
[24].

We can go further and differentiate tooth supported guides on
guides with full-lenght sleeves and the ones with sleeve lenght
reduction. In the situations where we are dealing with hard
bone at future implant position one of the complications could
be overheating of bone to which follows necrosis and implant
rejection [26]. Every modern implant system has water cooling
during bone drilling but when we are drilling in situations like this
the overall experience of operater is more important to deal with
situation more than implant system alone. With guided implant
placement situation is even more complicated because of the
sleeves and surgery guide which additionally obstruct water
cooling at the drilling hole causing higher temperatures at that
place. Here the advantage goes to sleeve lenght reduction with
opened space for the coolant at the cost of lower stability and
risk for guide movement during drilling especially with mucosa or
bone supported guides [7,10]. In procedures like this there has to
be highlighted in operation plan that there is a need for gradual
drilling along with abundant cooling.

In our case we were dealing with patient with compromised
medical anamnesis, previous hearth surgery, normal bone quality
and with potential risk for bacteriemia. Also for this patient
the plan was to decrease the number of operations especially
tooth extractions to minimalise the need for his medical therapy
change. Respect that and knowing that the possibility for
bacteriemia in flapless procedures is 3X lower in comparison
with conventional flap opening [8]. We performed the operation
with full lenght sleeve surgical guide and with tissue/mucosa
support fixated with the pins to eliminate the risk of movement.
Normally in other cases with clear medical anamnesis, when we
have few solid teeth in the jaw and they do not interfere with
future implant position, certainly we would choose combination
of tooth and mucosa fixation for surgical guide [7,25].

Although the guided surgery is predictable procedure and step
in advance in precision we at the moment still can not perfectly
transfer the virtually planned implant position from software to
the bone but that differences and deviations can be statistically
significant or not depending on author [27,11,9,10,6,13]. The
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reason for that can be found in small percentual deviations
when transferring the oral situation to software, taking an
impression, scanning , printing models and surgical guides or in
material contractions [27,28]. We can not also completly exclude
technical problems of CT scans and pairing with virtual model,
mistakes made in software according to plan because of longer
learning curve [19] or level of operators experience in working
with surgical guides which later affects to deviation in result [29].
Stability of guide on jaw before fixing with pins or drill movement
in sleeve are also facts that will change the desired outcome. In
the end if patient has limited mouth opening that is situation
when operator has to switch on conventional way of implant
placement due to lack of space to positionate surgical guide and
afterwards enter with drill and proceed with drilling sequence.
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