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The following report summarises the first paper presented during the From standard to advanced protocols 
of implant placement session, at the EAO’s 26th annual Scientific Meeting in Madrid, 2017.

The Brånemark legacy, the 
conservative approach
Marc Quirynen
EAO Congress Scientific Report; (3), 5, 2018.

Biocompatibility and  
atraumatic treatment
The guidelines for implant treatment which were 
defined by Brånemark in the 1970s were divided 
between two main protocols: surgical and loading. 
Each included a number of principles which were 
meticulously observed.

1. Surgical protocols:

 � sterile environment
 � pediculated flap
 � careful drilling and excessive cooling (to remove 

bone chips and prevent over-heating of the drill)
 � bone tapping
 � countersink to create space for implant shoulder 

to control bone compression
 � minimally rough surface

2. Loading protocols:

 � 6–9 month healing period after tooth extraction
 � 3–6 month submerged healing period for implant 

(to allow osseointegration) before loading
 � 15–18 month bone remodelling period, during 

which a temporary prosthesis was worn

As a result of these conservative protocols, implants 
had survival rates of up to 99% at 20-year follow-ups.

40 years later: what has changed? 
(Quirynen et al. 2014)
The major difference between the classic protocol 
and contemporary practices seems to be the 
extension of implant treatments to all type of 
patients and indications, rather than limiting 
treatment to fully edentulous patients.

With regard to timing and loading protocols, 
current strategies may involve a higher degree of 
risk. Because of the rise in popularity of immediate 
placement or immediate loading, long healing 
periods are no longer considered the norm.

The speaker identified two major changes which 
have increased the risk of surgical protocols. Today, 
operators can place implants without the same levels 
of training which were previously required. On 

the other hand, higher levels of bone compression 
are now much more common, and this may be 
considered hazardous.

In relation to prosthetic protocols, the speaker 
highlighted four differences which can be 
considered ‘high risk’. In particular, cementing 
prostheses and focusing the design on aesthetics, 
instead of cleanability.

Implant connections, shapes and dimensions 
have changed significantly over the past 40 years. 
Moderately rough surfaces could be considered 
riskier than machined ones. A recent meta-analysis 
found significantly lower levels of marginal bone 
loss (MBL) around machined implant surfaces. It 
should be noted, however, that the authors of the 
study could not come to a definitive conclusion 
about the clinical impact of moderately rough 
surfaces, given that bone loss is a multifactorial 
phenomenon (Doornewaard et al. 2017).

Conclusion

The speaker concluded that the sheer number of 
changes between implant protocols of today and 
those of the ‘conservative’ Brånemark approach does 
not allow a straightforward comparison of implant 
survival or success rates. According to the speaker, 
this observation is based on common sense, and it 
cannot be said with certainty whether the increase in 
complications which has been recently observed can 
be attributed to these changes.
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The following report summarises the second paper presented during the From standard to advanced 
protocols of implant placement session, at the EAO’s 26th annual Scientifi c Meeting in Madrid, 2017.

Evolution of surgical protocols 
in implant dentistry
Göran Urde
EAO Congress Scientifi c Report; (3), 6–7, 2018.

From ‘Teeth-in-a-year’ to ‘Teeth-in-an-hour’, we 
have come a long way.

The original protocol

The original protocol was a ‘belt and braces’ 
approach, which focused on achieving 
osseointegration and trying not to lose the implant. 
The original protocol may be summarised thus: two-
stage surgery and delayed loading. After the 3–6 
month bone healing period, a period of 2–3 months 
was observed between abutment connection and 
delivery of the prosthesis, with total treatment times 
often lasting up to one year (Figure 1). The main 
features of the surgery were: 

 � vestibular incision
 � counter sink
 � bone tap

Reusable drills or single-use drills?

Over time, reusable drills lose their sharpness, which 
leads to increased friction and risk of overheating. 
Another disadvantage of reusable drills is the 
diffi culty of removing organic debris and risk of 
cross contamination. Conversely, single-use drills 
are always sharp and sterile and, according to the 
speaker, more cost-effective.

Controlling heat when drilling depends on: 
sharpness, intermittent motion, low speed, irrigation 
and drill design. Regarding the design, tri-fl ute burs 
have been shown to have better cutting effi ciency 
and heat dissipation than twist drills (Chacon et al. 
1997; Cordioli et al. 1997).

Sterile or clean?
In a comparison of two operative environments 
(sterile or clean), no signifi cant differences were 
found in terms of complications and implant 
survival rates (Cardemil et al. 2009).

Human error

The importance of the role of the operator in 
implant survival rates has been confi rmed: more 
failures are associated with inexperienced surgeons. 
Other risk factors were discussed, such as: 
clinicians not following concepts, overestimating 
their own capabilities, and stress (Lambert et al. 
1997; Jemt et al. 2015).

Osseointegration equals stability

Primary stability or mechanical fi xation depends on 
bone density, implant design and surgical technique. 
All current implant macro-designs are screw-type, 
since this shape has been demonstrated to have 
improved clinical stability.

Regarding the surgical technique, undersized 
drilling increases stability (Lambert et al. 1997; Jemt 
et al. 2015). It is widely recognised that excessive 
torque on implants can result in high levels of strain 
transmitted to the adjacent crestal bone and may 
cause bone necrosis (Bashutski et al. 2009).

Lateral loading of a stable implant results in a 
minimal lateral displacement of the implant in 
the bone. There is a correlation between this 
displacement and ISQ values. Different implant 
designs may report different ISQ values for the 
same bone density; it is therefore necessary to use 
pegs which have previously been calibrated to each 
macro-design (Petersson and Sennerby. 2016).

Teeth-in-a-week

This is a one-stage early loading protocol, also called 
‘Nordic bridge’. It requires a bite registration guide 
and a try-in of teeth made previously. Then, fi xture 
placement, abutment connection and impressions 
are performed; after one week the prosthesis can 
be fi tted (Figure 2). This protocol involves a crestal 
incision; self-tapping implants placed at bone 
level; medium rough surfaces; micro-threads; and 
improved implant-abutment connections.

Figure 1
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Teeth-now

A one-stage immediate loading protocol for 
immediate single implants in fresh extraction sockets. 
The provisional is placed on the same day and the 
defi nitive prosthesis after 2–4 months (Figure 3).

Same-day-teeth

One of the earliest protocols for edentulous 
patients is the Brånemark Novum® system using 
pre-fabricated components to restore function 
on the same day. However, in 80% of patients, a 
considerable amount of bone has to be removed, and 
the results also have poor aesthetics.

The current same-day-teeth protocols are ‘All-on-
four’ or the ‘Columbus Bridge’. These use angulated 
abutments, but have less predictable results than 
the Nordic Bridge; they are delivered in a day (or at 
most, within a week).

Teeth-in-an-hour

This protocol is based on guided surgery. Virtual 
planning allows clinicians to fabricate prostheses 

in advance (using digital models) and adjust 
them chair-side following surgery. It is a fast and 
predictable procedure, but requires an experienced 
operator and is costly (Figure 4). Despite associated 
disadvantages, the digital workfl ow is here to stay.
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The following report summarises the third paper presented during the From standard to advanced protocols 
of implant placement session, at the EAO’s 26th annual Scientific Meeting in Madrid, 2017.

Flapless, immediate implant 
placement in the aesthetic zone
Arndt Happe
EAO Congress Scientific Report; (3), 8–9, 2018.

Time is the most valuable thing one can spend. If 
something can be done in one procedure, why do it 
in two or more?

Evolution of the concept

Immediate implant placement (IIP) has evolved 
over a long period of development (Figure 1). Four 
distinct phases can be identified (Buser et al. 2016):

 � 1990–2003: ‘trial and error’ phase
 � 2003: definition of terminology for timing options. 

The first systematic review reports predictability 
(Chen et al. 2004) and IIP is classified into four 
types during the ITI 2003 Consensus Conference

 � 2008: documentation of mid-facial recession as 
an aesthetic complication; identification of risk 
factors (biotype, implant malposition, thin or 
damaged buccal bone)

 � 2013: definition of selection criteria for various 
treatment options

Current recommendations

Now, IIP is a common indication and the clinician 
has to base their decision on the patient’s clinical 
and radiographic data. The consensus statements 
and recommendations (Morton et al. 2014) which are 
currently relevant are:

 � IIP is considered a complex procedure and has 
to be performed by experienced clinicians in 
carefully selected patients

 � an intact buccal bone wall must be present  
after extraction

 � a thick gingival biotype is highly recommended
 � no acute infection can be present
 � sufficient bone should be present (apically and 

palatally) to allow implant placement in the 
correct 3D position

 � flapless techniques can yield better outcomes and 
lower levels of bone resorption (Boardman et al. 
2015; Merheb et al. 2017)

Two different concepts

Treatment concept 1: Immediate implant with 
immediate provisionalisation (Figure 2). The best 
combination involves grafting the gap, and an 
individual healing cap or immediate provisional 
(Tarnow et al. 2014). However, some mid- to long-
term studies have revealed continuing recession of 
facial soft tissues (Kan et al. 2011; Cosyn et al. 2016).

Treatment concept 2: Immediate implant without 
immediate provisionalisation (Figure 3). The 
protocol consists of grafting the gap with anorganic 
bovine bone mineral (ABBM) and connective 
tissue graft (CTG) in a vestibular pouch (it is still 
considered a flapless procedure) and immediate 
placement in the correct 3D position. There is no 
immediate loading, but the socket is sealed with 
the healing cap and the connective tissue graft 
(Tsuda et al. 2011). An adhesive bridge can be used 
as a provisional for three months, and then the soft 
tissue profile can be contoured with the restoration. 
Good results with lower levels of mucosal recession 
through the CTG are well documented (Bianchi et 
al. 2004; Grunder et al. 2011; Boardman et al. 2015; 
Lin et al. 2014).

Figure 1

Figure 2

Figure 3
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The speaker is currently involved in an ongoing 
study comparing CTG with a xenogene acellular 
dermal matrix (ADM) in this IIP treatment concept.

Conclusions and degree of evidence

 � IIP is a predictable treatment and has been well 
documented in various clinical reviews (Type I)

 � IIP is a technique-sensitive procedure suitable 
only for patients with optimal anatomical 
characteristics (Type I)

 � CTG used in conjunction with IIP improves 
soft tissue dimensions while preventing future 
recession of the mucosal margins (Type II)

 � immediate provisionalisation leads to better 
aesthetic outcomes and soft tissue stability in the 
short-term, but conflicting data is available on 
tissue stability >5 years (Type II)
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The following report summarises the debate which took place during the From standard to advanced 
protocols of implant placement session, at the EAO’s 26th annual Scientific Meeting in Madrid, 2017.

Debate: when should we follow each approach?
Marc Quirynen, Göran Urde and Arndt Happe
EAO Congress Scientific Report; (3), 10, 2018.

Is training necessary?

Certainly. It has been proven that failures are closely 
related to the clinician’s level of training. Technology 
by itself is not enough; clinical expertise and good 
knowledge of several biological criteria are required 
to use modern tools in a proper way. General 
surgical training together with training in a specific 
implant system is necessary. During this educational 
period, close supervision is advisable to learn from 
any errors; training must also be extended to the 
whole team.

How difficult is IIP?

Immediate implant placement is not a simple 
treatment. It is especially difficult to perform and 
manage properly in the aesthetic area. Selection 
criteria for IIP are mainly based on morphological 
and anatomical structures. To this end, CBCT scans 
are an essential prerequisite.

Is it necessary to systematically change 
the biotype in all the patients?
The speakers said that it is clinically advisable to 
have keratinised tissue in the peri-implant area, 
particularly in high risk patients. The reason is to 
have a non-mobile supracrestal tissue surrounding 
the implants.

Minimal or moderate roughness?

Literature reviews of comparative RCTs do not 
show significant differences between minimally or 
moderately rough surfaces in relation to implant 
success and survival rates.

According to some clinical observations, however, 
bone loss would be greater and the occurrence 
of peri-implantitis higher in particular patients if 
moderately rough surfaces were used (compared to 
minimally rough surfaces). Although this has not yet 
been confirmed, the problem here would be how to 
identify these susceptible patients.

There is no point in switching again from moderate 
to machined surfaces. The former shorten healing 
times and allow us to treat more compromised 
cases. However, in the case of exposed threads in 
machined surfaces, according to the experience of 

the Brånemark Clinic, little to no progression of bone 
loss is observed, provided that proper maintenance 
is performed.

A possible future concern for addressing peri-
implant health would be optimising the abutment 
surface characteristics and its degree of polishing.

Tissue-level or bone-level?

When asked if biological complications are greater 
or more frequent in tissue- or bone-level implants, 
as well as if there are different long-term outcomes 
between the two, the speakers indicated that 
additional research on this topic is needed.

External or internal connection?

Saucerisation is a common radiological technique 
finding when using an external hex. External 
connections have demonstrated higher levels of 
marginal peri-implant bone loss; this may be due to 
weaker mechanical behaviour. Internal connections 
are superior.

Screw or cement?

Although more frequent technical problems have 
been associated with screwed prostheses, they have 
fewer biological complications than cemented ones. 
Cementing requires superficial margins; the use of 
customised abutments; and the ability to thoroughly 
control any possible excess cement.

Patient preparation for surgery

The current protocol for surgical field preparation 
is: mild disinfection of the patient’s skin and 
coverage of as much of their face as possible 
(without covering the nostrils). The patient should 
not be touched with gloves, and the whole team 
should be well trained.

Supportive treatment?

Supportive treatment for patients receiving implant 
therapy is becoming increasingly important. This is 
due to the increasing rates of peri-implantitis and 
the negative consequences of explantation. Now, 
supportive therapy is considered crucial. �
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The following report summarises the first paper presented during the Evolution of bone regenerative 
protocols in implant dentistry. Past, present and future session, at the EAO’s 26th annual Scientific Meeting 
in Madrid, 2017.

This session, which was broadcast live from Madrid as part of the EAO’s ‘Online Congress’, was accessible 
on the association’s Facebook page. The speakers explored different approaches for bone regeneration.

To introduce the session, the chairs emphasised that the evidence-base for short and narrow implants is 
continually growing and evolving. As a result, traditional indications for bone augmentation procedures are 
also changing. In spite of the limitations of short and narrow implants, patients’ concerns about morbidity, 
time and cost mean that it is necessary to consider all options to make an informed decision.

Different approaches have been suggested to mitigate bone deficiency. There are, however, several ‘open’ 
questions to be discussed:

 � how much bone is needed around an implant restoration?
 � when should vertical augmentation be recommended?
 � autogenous or allogeneic blocks?
 � non-resorbable or resorbable membranes?
 � do we have any evidence-based knowledge on the prevalence of peri-implantitis in regenerated bone?

Use of autogenous bone grafts
Federico Hernández-Alfaro
EAO Congress Scientific Report; (3), 11–13, 2018.

Pre-prosthetic surgery should follow the ‘PUR’ 
strategy: preserve the bone we have; use the 
available existing bone; and reconstruct what the 
restoration requires. The speaker presented several 
examples of preservation and the use of bone grafts 
in clinical cases before focusing on the session’s 
main topic: bone reconstruction.

According to the latest systematic reviews, the 
current views on bone reconstruction can be outlined 
as follows (Milinkovic & Cordaro 2014; Sanz-
Sánchez et al. 2016; Elnayef et al. 2017):

 � various techniques can be used to augment bone 
horizontally and vertically, but it is unclear which 
are the most efficient

 � alveolar ridge augmentation procedures may 
be more technique- and operator-sensitive than 
other surgical treatments

 � priority should be given to simpler and less 
invasive approaches, which involve fewer 
complications and take less time to achieve results

Thus each team should use existing evidence from 
the literature, but should also use its own experience 
and skills to treat deficiencies. The speaker then 
shared his own team’s protocol.

Cawood class III atrophy: rounded ridge

Cases involving class III atrophy (‘rounded ridge’) 
can be treated with narrow implants. These implants 
however, may not be the best indication for the 
aesthetic zone or for the posterior mandible. 

The speaker’s suggested alternative was to perform 
a horizontal split crest with simultaneous implant 

placement. This may provide an efficient and 
predictable approach (Mestas et al. 2016; Altiparmak 
et al. 2017; Waetcher et al. 2017).

A flap is raised, avoiding the need to detach the 
periosteum more than 5mm. Osseous incisions are 
made using piezosurgery and space is gained by 
separating the cortical walls. Implants are placed; 
the gaps are filled with particulated graft; and a 
membrane is applied to the occlusal area. After 
suturing, the implants remain covered.

In the anterior maxilla, the speaker described a 
delayed protocol to ensure proper positioning of 
implants. The critical step in this technique is to 
separate the mucosa from the periosteum. This 
allows the wound to be closed completely. It has 
also been shown that higher levels of bone width 
can be achieved with a partial thickness flap (4.13 
± 3.13mm) than with a full thickness flap (3.19 ± 
1.19mm.

Cawood class IV atrophy: knife-edge

Class IV atrophy (as described by Cawood) 
occurs when both cortical walls are fused with 
no spongious bone between them, thus making it 
impossible to perform a splitting technique. The 
best approach for these cases involves lateral 
augmentation using autogenous bone-blocks. 
Excellent long-term results for this technique have 
recently been documented (Chappuis et al. 2017).

When treating knife-edge ridges in the posterior 
mandible, bone-blocks can be harvested from the 
nearby ramus. The empty spaces surrounding the 
blocks are filled by particulate biomaterials. Blocks 
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should always be protected by a collagen membrane 
(so it is also a sort of GBR). As autogenous bone 
releases growth factors (Caballé-Serrano et al. 2014; 
Caballé-Serrano et al. 2016), bone formation is 
faster and means that implants can be loaded after a 
shorter time-period than GBR, or even immediately.

In some cases, the recipient site has to be flattened. 
Instead of grinding both the bony bed and the block 
surface to achieve a congruent flat surface, a thin 
layer of biomaterials can be placed between the 
block and the recipient site. This also helps increase 
bone volume. Whenever possible, no releasing 
incisions should be made. The recipient bone should 
be decorticated and the biomaterial compacted like 
cement to prepare a flat surface to receive the block; 
finally, the area is covered by a membrane. The 
speaker emphasised that correct management of soft 
tissue is critical for obtaining primary closure.

In the re-entry surgery, removal of the screws 
and implant placement can often be performed 
transmucosally.

Cawood class V atrophy: maxillary atrophy

In cases involving edentulous patients with full 
class V atrophy, bilateral sinus lifts are performed. 
Reconstruction is also performed using blocks from 
the ramus in more than 90% of cases. In other cases, 
the speaker emphasised that he prefers to obtain the 
blocks from the calota, rather than blocks harvested 
from the hip. In 10 out of 14 cases reported in 
a clinical study treated using this technique 
(Hernández-Alfaro et al. 2013), it was possible 
to place and load implants immediately, thereby 
shortening the treatment time.

The use of allogeneic bone-blocks has been 
associated with a large number of complications. 
A recent review reported bad results (Monje et al. 
2014), and this was corroborated in the speaker’s 
own experience.

Cawood class V atrophy: vertical atrophy

When treating large defects in the anterior zone, the 
speaker described his approach which involves 
using previously individualised titanium mesh and 
GBR instead of bone-blocks. The mesh provides a 

‘tent effect’, protecting the particulate graft (a 50% 
mixture of autogenous bone and biomaterial). The 
area is then covered by a collagen membrane or by 
an acellular dermis matrix. The speaker reiterated 
that soft tissue management is crucial for preventing 
premature exposures, and should in fact be done at 
the beginning of the procedure in order to prevent 
bleeding when suturing.

The speaker also described a technique for 
preventing mesh exposure. This involves 
preparatory surgery to improve the condition of 
the soft tissue and reinforce the flaps three months 
before augmentation. Following this, wounds seem 
to be less prone to dehiscence.

The speaker described his process for treating 
atrophy in the posterior mandible. An inlay bone 
graft (‘sandwich’ technique) is performed with an 
incision in the vestibule and biomaterial is inserted 
between the upper bone fragment and the basal 
bone to maintain space. A distance of at least 
2mm from the nerve is required for the technique. 
Compared to vertical augmentation by GBR, the 
sandwich technique has the following advantages:

 � management of the soft tissue is easier
 � the situation is better for bone formation 

and no autogenous bone is needed, just an 
osseoconductive biomaterial works well

 � bone is denser and more mature, and the six-
month period before implant placement is shorter

The speaker’s group reported fewer complications 
with the sandwich technique than with GBR. Their 
documented results are very satisfactory (Felice et al. 
2008; Brandtner et al. 2014; Laviv et al. 2014).

The speaker concluded by summarising the 
proposed protocols for each class of atrophy.
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The following report summarises the second paper presented during the Evolution of bone regenerative 
protocols in implant dentistry. Past, present and future session, at the EAO’s 26th annual Scientific Meeting 
in Madrid, 2017.

This session, which was broadcast live from Madrid as part of the EAO’s ‘Online Congress’, was accessible 
on the association’s Facebook page. The speakers explored different approaches for bone regeneration.

To introduce the session, the chairs emphasised that the evidence-base for short and narrow implants is 
continually growing and evolving. As a result, traditional indications for bone augmentation procedures are 
also changing. In spite of the limitations of short and narrow implants, patients’ concerns about morbidity, 
time and cost mean that it is necessary to consider all options to make an informed decision.

Different approaches have been suggested to mitigate bone deficiency. There are, however, several ‘open’ 
questions to be discussed:

 � how much bone is needed around an implant restoration?
 � when should vertical augmentation be recommended?
 � autogenous or allogeneic blocks?
 � non-resorbable or resorbable membranes?
 � do we have any evidence-based knowledge on the prevalence of peri-implantitis in regenerated bone?

Use of bone substitutes and barrier devices
Istvan Urban
EAO Congress Scientific Report; (3), 14–15, 2018.

GBR techniques were developed to treat single 
missing teeth in a predictable way. But now, these 
techniques have been applied to larger and more 
complex defects. Although these severe cases are 
beyond the traditional indications for GBR, the 
speaker declared that they can be predictably treated 
with the current technique.

Particulated grafts

Particulated bone grafts are easy to adapt to an 
irregular bone surface and they can experience rapid 
vascularisation and incorporation. The management 
of complications with particulated bone grafts seems 
to be more successful than with bone blocks. It was 
found that augmented bone behaves like native bone, 
regardless of jaw location and length of defect span 
after five years of loading (Urban et al. 2009; Merli et 
al. 2014; Simion et al. 2016). The same observation was 
made in another study on severe atrophic maxillae 
with 15-years of follow-up (Urban et al. 2017).

Adding autogenous bone to the particulated graft 
was found to encourage more bone growth and less 
shrinkage in a recent split-mouth RCT (Mordenfeld 
et al. 2014). Currently, the speaker recommends 
a 1:1 mixture of autograft and xenograft based on 
two reasons: 

 � to reduce invasiveness as much as possible
 � to ensure more bone formation and with more 

volumetric stability

This 1:1 mixture has been clinically (Simion et 
al. 2006; Urban et al. 2011; Urban et al. 2013) and 
histologically (Rocchietta et al. 2015) validated.

Membranes

In cases involving horizontal defects, the speaker 
uses collagen membranes; in vertical defects, dense 
d-PTFE membranes.

Technique

The most critical step is the management of the flaps. 
In the lingual flap the mucosa should be separated 
from the mylohyoid muscle. An additional, 
superficial dissection in both flaps increases their 
mobility to achieve a complete tension-free closure, 
providing that the flap is properly sutured.

After the incision is made, bone can be harvested 
by scraping the ramus. The bony bed is then 
decorticated using a special bur equipped with 
a stop. The operator can then wrap a collagen 
membrane (stretched out with titanium tacks) 
around the graft material (1:1 mixture of autograft 
and xenograft) until the membrane is tightly 
bound. This is the so-called ‘sausage technique’, 
which refers to the way in which the bone graft is 
immobilised (Urban et al. 2013).

A six-month waiting period is usually considered 
appropriate for horizontal augmentation; the 
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speaker suggested a nine-month waiting period for 
cases involving vertical augmentation.

The anterior maxilla can be treated with a similar 
technique. This area can be categorised into four 
types, based on the depth of the vestibule and the 
quality/integrity of the periosteum (Urban et al. 
2016). The speaker then described his approach 
for re-entry surgery: a mini-sausage technique 
performed with autogenous bone surrounding the 
implants, to help prevent post-surgical bone loss 
in the peri-implant area; then, a muco-gingival line 
reconstruction (as the vestibule is almost completely 

lacking), which is done in a less invasive way than 
traditional extensive soft tissue grafts.

Complications

The speaker reported that he has not encountered 
complications in more than 2–3% cases involving 
both vertical augmentation and sinus-grafting 
procedures. Although severe and aggressive 
infections can occur, they usually present as a fistula 
with a subacute infection process. In these cases it is 
possible to re-open the surgical area and clean the 
infected areas, while maintaining the rest.
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The following report summarises the first paper presented during the Everything begins with the smile. 
Aesthetic diagnosis as a keystone of the treatment planning in implant dentistry session, at the EAO’s 26th 
annual Scientific Meeting in Madrid, 2017.

The analogue fundamentals
Mauro Fradeani
EAO Congress Scientific Report; (3), 16–17, 2018.

Back to the basics

If we want to prevent failures, we have to go 
back to the basics. Unfortunately, however, the 
fundamentals of dental prostheses are often 
overlooked. It must be remembered that the first 
step of a treatment plan should be to analyse the 
patient’s aesthetics; the patient’s whole face and 
their expression should never be forgotten. If the 
patient has a low smile line, the treatment plan need 
not involve perfecting the gingival margin. But on 
the other hand, in more demanding cases involving 
high smile lines, the gingival line should be the 
primary focus of the treatment plan.

The speaker outlined five areas which should be 
covered by an aesthetic analysis (Figure 1):

1. Facial
2. Dento-labial
3. Phonetic
4. Dental
5. Gingival

Any horizontal misalignments which may be present 
can be identified by a facial analysis. At this stage, 
the alignment between the eyes, lips and incisal 
borders should be checked. The occlusal plane 
should always be parallel to the horizon or the 
inter-pupillary line. This rule is applicable for both 
fixed and removable prostheses, and in implants 
and natural teeth. We should therefore consider 
the patient’s facial lines and to identify the best 
orientation of the occlusal plane.

When analysing teeth from a dento-labial point of 
view, we can determine the position of the incisal 
edge and the amount of tooth exposure (at rest). 
The incisal edge position is the starting point of the 
treatment plan for rehabilitations on either natural 
dentition or implants. To determine the position of 
the teeth, we should also examine: the smile line; the 
width of the smile and the labial corridor; the degree 
of overjet/overbite; the dental midline; phonetics; 
and the lower labial curve (Figures 2–3).

To achieve an appropriate tooth preparation, an 
orthodontic or surgical procedure is sometimes 
required to reduce excess gingival volume. This 
allows the cervical contours of the teeth to be raised 
and thus achieve adequate dental length/width 
proportions of 80% and correct repositioning of the 
incisal edges (Figure 4). More frequently, there is a 
lack of gingival volume, and prosthetic compensation 
should be carried out with pink material.

After identifying the main facial and dento-labial 
parameters, we can go into further detail for 
the dental composition and the proportions and 
angulation of the teeth (Figure 5).

To achieve the planned tooth position, a 
comprehensive treatment plan which involves 

Figure 2

Figure 1

Figure 3

Figure 4
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interdisciplinary collaboration between various 
specialities is sometimes required.

It is essential to record all data during the diagnostic 
phase. To enable data collection, the speaker outlined 
an aesthetic checklist which he has compiled. The 
checklist includes relevant diagnostic data and 
important communication features to be used by the 
laboratory. These features have been published in 
the speaker’s book (Fradeani & Mauro 2004), and 
are available in GETApp, an app guiding the clinical 
throughout the digital prosthetic treatment plan in 
two steps: data collection and data processing.

Diagnostic wax-up and try-in

Corrections identified by the aesthetic analysis are 
gathered in a diagnostic wax-up. But wax-ups must 
be done using real data recorded in the patients. Any 
miscommunication between the technician and the 
clinician must be avoided in this crucial step.

In cases involving complete rehabilitations, the 
try-in is the base for the type of prosthesis which 
the patient needs, regardless of where the implants 
are. Once the try-in has been approved by the 
patient and the dentist, it is the dentist who tells 
the laboratory how much vertical dimension of 
occlusion (VDO) should be raised and in which 
jaw(s) (Figure 6).

Increasing VDO

There are several advantages for increasing VDO 
(Figure 7). In cases involving bruxism, when occlusal 
morphology has been completely lost, centric 
relation (CR) is the only reproducible position 
and hence our point of reference. Increasing VDO 
from CR augments the functional overjet, thereby 
improving occlusion. After this, some patients even 
stop bruxing (Ormianer & Palty. 2009).

According to the speaker, increasing VDO by 
up to 5mm is a safe and predictable procedure 
(Abduo 2012). It can also be effective: in 100 
cases involving augmented VDO and implant-
supported total rehabilitations, the speaker only 
found 17% of patients still complain about some 
signs or symptoms by the end of their treatment 
but these disappeared within a few weeks (Fabbri 
et al. Submitted). The main difficulty reported by 
patients was phonetic – they reported problems 
with pronouncing ‘S’ during the first two weeks.
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The following report summarises the second paper presented during the Everything begins with the smile. 
Aesthetic diagnosis as a keystone of the treatment planning in implant dentistry session, at the EAO’s 26th 
annual Scientifi c Meeting in Madrid, 2017.

Complete digital workfl ow for facially 
driven restorative dentistry
Christian Coachman
EAO Congress Scientifi c Report; (3), 18–20, 2018.

Digital technology is ready to help us
Digital technology can now be used in a realistic way, 
every day and in every patient. It can facilitate more 
effi cient workfl ows and offer higher quality, faster 
and less expensive results.

Whether we use analogue or digital methods, the 
principles of treatment remain the same. When 
planning a dental rehabilitation, a step-by-step 
procedure should be implemented (Figure 1). First, 
the treatment should be integrated into the whole 
body. The restoration must be facially driven, and 
the aesthetic must harmonise with the lip and 
facial dynamics. Then, the restoration has to be 
functionally integrated. A digital approach can make 
this process easier, simpler and faster.

Digital tools allow us to reproduce mandibular 
movements which need to be integrated in the 
design of the restoration, using so-called ‘organic 
evaluation’. This makes it easier for technicians 
to understand what is happening in the patient’s 
mouth. The restoration can then be adjusted in the 
dynamic records, rather than in the patient’s mouth, 
thereby reducing the patient’s chair-time.

Smile design: starting with 
the fi nal outcome
Designing a facially generated smile is the fi rst step of 
the treatment plan, and should be done even before 
considering what is going on in the patient’s mouth. 
Accordingly, we can then try to adapt the condition 
of the tissues to the smile design, by integrating 
aesthetics with function, biology and structure. This 
in fact reverses the traditional thought-process (which 
involves assessing the patient’s mouth and then 
designing their smile). Decisions about the smile 
design should never be made using static pictures 
alone, but should also use dynamic records.

Proposed changes (and any mistakes) can be made 
using the computer, before we even touch the patient. 
The digital wax-up can then be quickly made, and 3D 
software makes it easy to understand the relationship 
between the new design and the patient’s face and 
mandibular position. Interdisciplinary treatments 
(Kokich 1996; Spear 1999; Kois 2002) (which involve, 
for example: orthodontics, periodontics and crown-
lengthening) can be planned and tested virtually 
using 3D simulation software (Figure 2).

Smile design: classifi cation 
of restorative cases

Based on the smile design, we can classify cases 
according to treatment diffi culty (Figure 3). This 
helps to organise our mental process for making 
treatment decisions.

Once the digital design phase is complete, several 
questions should be considered in order to proceed 
from plan to treatment. First, the implant position 
and vertical dimension must be decided. Next, a 
strategy for deprogramming the old bite, bite splint 
and transitional restoration should be determined. 
Then, when progressing to the fi nal restoration, it 
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should be decided how the guides will be prepared; 
how the position will be transferred; and how fi nal 
occlusal adjustments will be performed.

Increasing the occlusal vertical dimension

In most cases, OVD (occlusal vertical dimension) 
can be increased. This is because it is a safe and 
convenient technique for providing: more restorative 
space; better inter-occlusal relationships; and better 
aesthetics (Rivera-Morales & Mohl 1991; Kois & 
Phillips. 1997; Spear 2006; Abduo & Lyons 2012). 
Thus, one of the main reasons for increasing the 
OVD is not because the patient has lost vertical 
dimension, but because it simplifi es treatment.

How much distance is required, and by how 
much it must be increased, depends on the type of 
malocclusion. This can be planned and tested digitally, 
before even touching the patient. When augmenting 
the OVD we should observe the 1:2:3 rule. Increased 
OVD is then integrated with the angulations of the 
anterior teeth, and the occlusion, aesthetics and 
phonetics (Rebibo et al. 2009) (Figures 4–5).

Step-by-step digital

It must be noted that the digital method is not 
opposed to the analogue method; it is something to 
add to it. The speaker outlined six steps to follow in 
a digital process (Figure 6).

The process begins by determining whether the 
patient needs full body equilibration treatment 
(such as orthopaedics) before registering the bite. 
The next step involves creating the facially guided 
smile design and the vertical dimension. The digital 
design is then 3D-printed and dynamically tested in 
the patients mouth as a ‘motivational’ mock-up.

This aesthetic design must then be integrated into 
the function with the use of bite registrations which 
are uploaded to the software. The fi rst detected 
occlusal point of contact gives us an idea of how 
much vertical augmentation is required. The 
objective is to design two models in occlusion to 
create the digital aesthetic and functional wax-ups.

At this point, the speaker superimposed the digital 
wax-up over the original facial model, and used 
the information gathered from this to answer the 
questions related to the performance of the treatment 
(Figure 7). In this way, the smile design phase 
transitions to treatment planning.

Four dying entities in restorative dentistry

The speaker identifi ed four tools which he has 
predicted will disappear from our offi ces, since 
digital alternatives are proving much more 
advantageous (Figure 8): face bows, bite registration 
materials, articulators and analogue wax-ups. 
For now, however, these devices are still useful 
for training purposes and for understanding the 
principles of digital processes.

Because of its reproducibility, centric relation is 
the reference point. There are different concepts 

and methods for getting to this position. The 
speaker recommended the Kois Deprogrammer 
appliance which can be digitally designed and 
made. After 30 seconds with the deprogrammer 
in place, the patient’s centric relation can be intra-
orally scanned; no bite registration materials are 
necessary. Furthermore, the restorative vertical 
dimension must also be included in the 
digital plan.
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The next step is the transitional restorative phase. 
Transitional restorations are based on the concept 
developed by Francesca Vailati which involves 
performing a minimally invasive rehabilitation 
of worn dentition, combining increased vertical 
dimension and additive bonded restorations – the 

‘three-step technique’ (Vailati & Belser. 2008). The 
speaker described four approaches for transitioning 
from 3D functional designs to restorations in the 
mouth which involve exporting STL fi les (Figure 9):

 � a ‘snap-on transitional restoration’ made by 
CAD/CAM milling; this serves as a reversible 
diagnostic mock-up

 � PMMA milled additive prep-less transitional 
restorations, which are bonded directly and 
can be made with high quality, dense materials 
which can last for a long time in mouth. This 
also benefi ts the patient from a fi nancial point of 
view, as there is time before the placement of the 
defi nite restoration

 � STL fi les can be exported to 3D-printing machines 
to make models, vacuums or silicone trays to 
fi ll with acrylic; this is a quick, economic and 
easy approach, however, because it is a splinted 
restoration, tissue maintenance is not ideal and 
thus should only be used in the short-term

 � injected rehabilitation, which is made with fl ow 
composite bonded directly through a printed 
silicone tray

Transitional restorations can serve as a clinical test 
but they may also be used as a preparation guide 
(Magne & Belser 2004). For the fi nal restoration, the 
project is exported to CAD/CAM and the operator 
can work by sextants in a simple way, alternating 
between provisional and defi nitive restorations.

One of the advantages of using an intra-oral scanner 
is being able to analyse the software preparations 
before sending them to the laboratory. Final 
occlusion is analysed with the T-scanner, and the 
restoration can be adjusted. The bite splint will also 
be fabricated digitally. Figure 10 summarises the 
digital process.

Software can often surpass humans in terms of 
performance, precision and effi ciency. Nevertheless, 
interpretation and the decision-making process 
are based on scientifi c knowledge and clinical 
experience. Artifi cial intelligence systems may be 
close to being able to substitute humans in some 
areas, but adaptability and creativity require gut 
feelings and artistic intuition, which can only be 
achieved by humans.
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The following report summarises the first paper presented during the Get a taste of the future EAO Master 
Clinician Courses topics session, at the EAO’s 26th annual Scientific Meeting in Madrid, 2017.

This session provided attendees with a flavour of the EAO Master Clinician Courses. Experts from two 
upcoming courses introduced the topics of their course and how they could benefit clinicians.

The formulation of a treatment plan: planned 
road map or extemporaneous improvisation?
Stefano Gracis
EAO Congress Scientific Report; (3), 21–22, 2018.

When you are going on a trip, you need a travel plan. 
In the same way, before starting a dental treatment, 
you need a well-structured treatment plan (which 
includes all the steps of the therapy). To illustrate 
this, the speaker presented a clinical case of a patient 
who presented with a maxillary anterior crown 
detached from the non-vital root. For this problem, 
two possible treatment options had been proposed 
by different operators: one focused on replacing 
the crown; the other, on the basis of a complete 
diagnosis and evaluation of the existing prosthesis, 
which recommended a complete rehabilitative 
approach. Of course, the two treatment plans had 
very different implications, time requirements, costs 
and, very likely, long-term outcomes.

Pre-treatment steps

The speaker identified three steps which should be 
always carried out when evaluating a new patient or 
a new clinical situation:

1. Diagnose the clinical problem(s)
2. Formulate the ideal treatment plan and its 

alternatives
3. Identify the specialists or practitioners to be 

involved and the sequence of treatment

1. Diagnostic process (Figure 1)

The first step involves data collection, which 
is recording all conditions which represent a 
deviation from a ‘normal’ state of health, noting 
medical and dental history, performing clinical 
and radiographic examinations, and, in certain 
situations, making diagnostic models and 
mounting them on an articulator.

The speaker recommended a 32-question dental 
anamnesis formulated by Dr. John Kois to collect a 
patient’s dental history. The questionnaire is divided 
into five sections (Figure 2). This allows clinicians to 
categorise the patient before the clinical exam and 
anticipate the specific level of risk that the patient 
may represent in the different areas.

The clinical examination can provide data 
about: the condition of muscles and TMJs; facial 
asymmetries; the periodontal situation with plaque 
and bleeding indexes; and occlusal function. The 
type of radiographic examination which should be 

performed varies depending on the case: in adults, 
a full-mouth series of intra-oral radiographs is 
indicated, while a CBCT is indicated in the case of 
implants and complex extractions.

Diagnostic models mounted in the articulator 
are also crucial for planning restorations which 
involve modifications to the upper anterior teeth, 
the occlusal plane or the entire mouth. It is very 
important to communicate with the lab technician 
properly the spatial relationship of the patient’s 
dental arches: the technician needs to see the same 
information which you see. To this end, the speaker 
illustrated a very simple manner to record the 
position of the maxillary arch with an earbow in the 
correct spatial framework.

Following a thorough analysis and interpretation 
of this data, a list of problems can be compiled and, 
therefore, a full diagnosis can be made. The speaker 
stressed the importance of also making an occlusal 
diagnosis so that patients can be assigned to one of 
five occlusal risk categories (Figure 3).

Figure 1

Figure 2
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The next step involves formulating a prognosis 
(that is, expressing a clinical judgement regarding 
the possibility to treat the patient properly and 
the future of each tooth of the patient). The former 
is based on taking into consideration the patient 
as a whole with his/her health issues, habits, 
compliance and ability to clean the teeth. The latter 
is more specific, and classifies each tooth into: 
good, questionable or hopeless (irrational to treat) 
(Figure 4). This judgement is based on the clinician’s 
knowledge and past experiences. The prognostic 
opinion is the basis of the treatment plan.

2. Formulation of the plan(s)

The treatment plan has to address all the issues 
recorded as outlined above, and propose the best 
solutions as if there were no patient constraints, 
taking into account the patient’s systemic condition, 
periodontal susceptibility and tooth prognosis. But 
we should also provide an alternative (but equally 
suitable) plan which takes into consideration desires, 
preferences, time, health or financial limitations set by 
the patient. Whenever possible, avoid formulating a 
treatment plan which includes compromises, even if 
the patient accepts them. The treatment plan will be 
also be influenced by the clinician’s own experience 
and his or her preferences/bias.

The speaker suggested the use of a step-by-step list 
of seven items to analyse, which will help convert the 
data collected into a treatment plan (Figure 5). The 
speaker illustrated its use in several clinical examples.

3. Treatment sequence

It is very important for all those involved in 
the treatment and who work together as a 
multidisciplinary team to ‘speak the same language’. 
In order to reach this objective, they need to act in an 
interdisciplinary way (that is, they need to interact 
with each other understanding fully what the other 
team members can do and facilitate their work). This 
kind of team takes years and effort to be developed.

The strategy and order of treatment steps may 
differ depending on the circumstances. The correct 
sequence should be the combined result of the input 
from the various interdisciplinary specialities.

A number of issues may arise with any treatment 
plan, such as during provisionalisation and patient 
re-evaluation. A number of relevant features of 
treatment phases must be considered in order to 
sequence treatment steps in the best way for the 
patient (Figure 6).

Recommendations

 � diagnose all the problems of the patients, not only 
those which they perceive

 � do not start an invasive procedure without first 
having a clear vision of the end result

 � assess the patient’s compliance; it is imperative 
that they understand the treatment programme 
before treatment begins

 � carefully evaluate the prognosis of each 
natural tooth

 � always present a comprehensive and sequenced 
treatment plan and its alternatives, explaining the 
pros and cons of each option �

This summary was prepared by the EAO Congress Scientific Report rapporteurs and approved by the speaker.

View the full publication at: www.eao.org
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The following report summarises the second paper presented during the Get a taste of the future EAO 
Master Clinician Courses topics session, at the EAO’s 26th annual Scientific Meeting in Madrid, 2017.

This session provided attendees with a flavour of the EAO Master Clinician Courses. Experts from two 
upcoming courses introduced the topics of their course and how they could benefit clinicians.

New perspectives on ridge augmentation
Istvan Urban
EAO Congress Scientific Report; (3), 23–24, 2018.

In recent years, the use of regenerative procedures 
radically declined. This may have been due to 
complications arising from suboptimal techniques. 
But today, we are once again seeing a rise in GBR. 
This time, it is based on: a better understanding 
of the biological principles of the procedure; its 
proven long-term clinical outcomes; and new 
technical developments.

GBR is an augmentation technique which is less 
invasive than hip bone-block grafts. Once the 
technique has been mastered, its applications can 
have astonishing results. The speaker showed 
how cases with severe defects (such as oroantral 
communication after a car accident, or a vertical 
anterior defect following implant failure) were 
successfully treated with GBR.

The posterior mandible

The severely atrophic posterior mandible is a 
common indication for vertical GBR. Clinical results 
free of complications can be consistently achieved, 
provided that the minutiae of the technique are 
carefully observed.

Good tissue closure is not easy to achieve, since 
proper management of both the lingual and buccal 
flaps is required to attain flap-free wound closure. 
Currently, the advancement of the flaps should be 
performed micro-surgically, to protect the lingual 
and mental nerves. Advancement is achieved by 
making superficial incisions in the connective 
tissue, while keeping the muscle intact. The speaker 
stated that the technique is so minimally invasive 
that patients need much less or, in some cases, no 
painkillers at all.

The current increased uptake of GBR is partially 
based on findings from anatomical investigations 
on cadavers recently published (Urban et al. 2017). 
An in-depth understanding of anatomical variations 
in the vascularisation of the sublingual space is 
necessary to protect vulnerable arteries. On the 
other hand, the shape of the mylohyoid line and 
the different levels of insertion of the muscle must 
be fully understood. This anatomical pattern has 
led the speaker to devise a modified lingual flap 
advancement technique (Urban et al. 2018).

Lingual pinning can be made easier by first fixing 
the occlusal membrane so that it does not move. 
Then, the occlusal pin is removed to put the 
particulated graft under the membrane and then pin 
it buccally. A similar approach can be taken in the 
anterior mandible as well.

The anterior maxilla

An extremely complex area, the surgical 
management of the anterior maxilla depends on 
various factors: biotype; vestibular depth; amount 
of keratinised tissue; neighbouring periodontal 
bone levels; tissue flexibility; and potential sources 
of infection. But the most important factor is (once 
again) flap closure. Regarding the conditions of flap 
closure, the speaker outlined a four-type surgical 
classification system which has been formulated by 
himself and his co-workers:

 � shallow vestibule with healthy periosteum
 � deep vestibule with healthy periosteum
 � shallow vestibule with scarred periosteum
 � deep vestibule with scarred periosteum (Urban 

et al. 2016)

In severe vertical anterior defects, the speaker 
described a combined approach which involves 
lateral and coronal flap advancement to enable 
tension-free closure: the ‘papilla shift technique’, 
combined with a suborbicularis preparation of the 
coronal flap. A periosteoplasty can also often be 
performed to make the scar tissue more flexible.

The soft tissues

In many cases we have to keep in mind that anterior 
maxillary augmentation can cause a major distortion 
in the vestibule and muco-gingival junction, and can 
therefore limit the lip mobility. In these cases, there 
is no keratinised tissue, and the vestibule is now 
occupied by loose fibres. To solve this problem, we 
do not perform a ‘giant’ autogenous free gingival 
graft anymore. Now, we use the strip/CMX 
combination graft technique (Urban et al. 2015). In 
this technique, a thin gingival strip is sutured to the 
most apical extension of the prepared periosteal bed, 
covering the remaining exposed periosteum with 
a xenogeneic collagen matrix. This approach can 
offer much a more promising colour and aesthetic 
appearance of the resulting tissues.
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Conclusions

 � vertical ridge augmentation with GBR is safe and 
predictable

 � favourable long-term clinical outcomes support 
the use of GBR for ridge augmentation

 � soft tissue reconstructive surgery may be 
necessary in demanding defects and there is 
new evidence supporting the use of minimally 
invasive surgical procedures
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The following report summarises the first paper presented during the The treatment of anterior maxilla 
with deficient availability of bone session, at the EAO’s 26th annual Scientific Meeting in Madrid, 2017.

The treatment of anterior maxilla 
with deficient available bone
Joseph Kan
EAO Congress Scientific Report; (3), 25, 2018.

The speaker began by describing a clinical 
case involving three missing incisors and bone 
deficiencies (horizontal and vertical); the case was 
treated in 2002 with guided bone regeneration (GBR). 
The speaker explained that the most important factor 
for anticipating the outcome of GBR procedures is 
measuring the amount of bone in the adjacent teeth. 
In cases requiring vertical augmentation, papillae 
can be lengthened by only about 11% of the total 
height of the crowns.

Surgical and prosthodontics integration

In another case described by the speaker, 
augmentation was performed using a titanium mesh. 
He explained that if the mesh was exposed, the 
prognosis of the closure would be good.

The incision was made high in the vestibule, above 
the muco-gingival line. Next, two releasing incisions 
were made and extended along the sulcus of the 
adjacent teeth. The flap was deeply dissected 
towards the palate. In this way, enough tissue 
could be obtained to cover the augmentation site. 
Titanium mesh was fixed in, filled with particulated 
biomaterial, and then covered by fibrin membranes 
and sutured in two planes.

The rest of the treatment was performed using 
ovate pontics in various provisionals. The speaker 
reported that the case has improved over time.

The benefit of this technique is that it can offer 
an easy closure, however it can also often lead to 
unaesthetic scars in the vestibule. �
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View the full publication at: www.eao.org



Congress Scientifi c Report, Issue 3, February 201826

The following report summarises the second paper presented during the The treatment of anterior maxilla 
with defi cient availability of bone session, at the EAO’s 26th annual Scientifi c Meeting in Madrid, 2017.

The treatment of the anterior maxilla 
with defi cient availability of bone
Luca De Stavola
EAO Congress Scientifi c Report; (3), 26–27, 2018.

Usually, there are several options available for 
treating clinical problems. When deciding which 
option to follow, the one which is based on 
biology should be selected. Since cellular reactions 
are predictable and generally follow the same 
pattern, both the vascularity and the inductive and 
mechanical factors have to be considered.

The speaker identifi ed three biological principles:

1. New capillaries are formed before new bone is 
(Schmid et al. 1997)

2. Bone formation begins on the exposed surfaces of 
the defect (Schenk et al. 1994)

3. Autogenous bone is the ‘gold standard’ for 
enabling the formation of new bone (Schmitt et 
al. 2013)

Drawbacks of bone grafting

The behaviour of autogenous bone grafts can differ 
depending on their position, and whether the graft is 
inside or outside the bone envelope (Figure 1). Bone-
blocks located outside the anatomical contour may 
undergo compressing forces; this increases bone 
remodelling by mechanotransduction and thereby 
results in resorption.

In a six-year prospective clinical study of bone-
blocks it was concluded that individual variations 
in resorption patterns made bone grafting 
unpredictable (Jemt & Lekholm. 2005). Another 
study reported resorption in 60% of bone-blocks 
from the time of grafting to the time of loading, and 
resorption in 35% after implant placement with no 
protection (Widmark et al. 1997).

The speaker also cited a randomised clinical 
study of the effects of simultaneously placed 
demineralised bovine bone matrix (DBBM) and 
collagen membranes on the healing of mandibular 
bone-blocks. This study showed that DBBM did not 
achieve osseointegration in 82% of cases, meaning 
that its long-term durability is questionable (Cordaro 
et al. 2011).

Bovine bone delayed relining
Based on these studies, the speaker proposed a 
three-step technique, ‘bovine bone delayed relining’ 
(De Stavola & Tunkel 2013):

1. An autogenous bone-block is grafted and shaped 
in plates. This step is based on Khoury’s ‘bony 
lid approach’ (Khoury et al. 2007), which allows 
the graft to be vascularised in a shorter period 
of time than with compact blocks. The graft 
is placed in accordance with the anatomical 
contour of the crest

2. Four months later, the implants are placed 
and the site is grafted with bovine bone and a 
collagen membrane

3. In a third surgical procedure a soft tissue graft 
is performed

Guided bone harvesting in the ramus of the 
mandible is a well-tolerated procedure with 
low complication rates. The technique has been 
described in a 10-year prospective clinical study 
(Khoury & Hanser 2015; Fistarol et al. 2017). A 
piezoelectric saw can be used, which is guided by 
a CAD/CAM template previously screwed into 
place (De Stavola et al. 2015; De Stavola et al. 2017) 
(Figures 2–3).

Figure 1

Figure 2

Figure 3



Congress Scientifi c Report, Issue 3, February 2018 27

Although the primary surgical goal should be to 
avoid over-contouring the crest, autogenous bone-
blocks should never be placed outside the bony 
envelope (otherwise they will be resorbed). Only 
a xenograft covered with a collagen membrane 
(placed during the second step of the technique) can 
maintain the desired over-contoured volume.

A break-down of the main concepts discussed can be 
found in Figure 4.
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The following report summarises the third paper presented during the The treatment of anterior maxilla 
with deficient availability of bone session, at the EAO’s 26th annual Scientific Meeting in Madrid, 2017.

The treatment of the anterior maxilla 
with deficiency of bone
Markus Hürzeler
EAO Congress Scientific Report; (3), 28, 2018.

In the patient’s shoes
The speaker began with a reflection. We should put 
ourselves in the patient’s shoes and ask ourselves: 
would we undergo these surgeries to obtain those 
results? It is important to keep the needs and 
expectations of patients in mind. Patient-related 
outcome measures (PROMs) are now important 
criteria for evaluating treatment protocols.

Patients expect quality and quantity when it comes 
to peri-implant tissue. In other words, they are 
looking for perfect results, but we are far from being 
able to achieve the level of predictability they need.

The socket-shield technique

The idea of retaining the buccal portion of a tooth 
root during immediate implant placement was first 
introduced in 2010 as a proof-of-concept report. 
In an experimental study in the dog model, no 
interference with osseointegration was found, and 
the buccal bone plate had been preserved (Hürzeler 
et al. 2010).

The speaker then described several clinical cases 
which were treated using the technique. The first 
involved orthodontic extrusion to improve the 
patient’s smile, which showed unsatisfactory 
papillae height and visible black triangles. After 
12 months, teeth were extracted and immediate 
implants were placed, while the buccal shield of 
the teeth was retained to preserve the hard and 
soft tissues which had been gained by orthodontic 
treatment (Figure 1).

The second case involved two crowns on the central 
incisors: the teeth were cut, and the drilling was made 
through the roots with the help of a surgical guide. 
The buccal shield of the roots was then prepared, 
leaving interproximal portions to maintain papillae 

levels. The teeth were then cut and customised to be 
used as healing abutments. After six months, the final 
prosthesis was placed (Figure 2).

In the third case, three teeth had to be extracted. 
Using guided surgery, the drilling was again 
performed through the centre of the roots. The 
buccal shield was prepared, and two implants 
were placed in the first premolar and the lateral 
incisor; the root of the canine was left in the middle 
with a connective tissue graft to maintain volume 
in the area of the pontic. Two customised healing 
abutments were then placed to protect the sockets 
and maintain the shape of the tissues.

Promising five-year results with the socket-shield 
technique have recently been recorded. The tissue 
volumes were measured by merging the files 
scanned using dedicated software; the average loss 
of buccal surfaces, bone and margin recessions were 
in the range of 0.2–0.3 mm (Baumer et al. 2017).

To summarise, good outcomes have been obtained 
with this technique: no scars, near perfect 
morphology, and high patient satisfaction.
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The following report summarises the debate which took place during the The treatment of anterior maxilla 
with deficient available bone session, at the EAO’s 26th annual Scientific Meeting in Madrid, 2017.

Debate
Joseph Kan, Luca De Stavola and Markus Hürzeler
EAO Congress Scientific Report; (3), 29, 2018.

In complex cases, autogenous bone-block 
reconstruction is the gold standard. This should be 
followed with a GBR procedure using a xenograft 
with slow rates of resorption. In some cases, 
titanium meshes can be also useful.

Regarding soft tissue management in partial 
thickness flaps, there is controversy between 
cutting the muscles deeply or superficially (and 
not cutting nerves which may alter the posterior 
sensitivity of the patient).

Perhaps an important percentage of the 
reconstruction’s final volume may be due to soft 
tissue augmentation and not only gained by bone-
block and GBR augmentation procedures performed 
in the second surgery. This data was reported in a 
study (Schneider et al. 2011) carried out on horizontal 
augmentation and non-vertical augmentation, and 
so we can infer that similar rates can be reached with 
vertical augmentation. Soft tissue grafting is a key 
factor for success in the management of any bone 
deficiency in the aesthetic area. The importance of the 
soft tissue therefore cannot be underestimated.

The speaker emphasised that the socket-shield 
technique is still currently under investigation. Its 
protocol has not been clearly defined or published, 
and the technique should not be considered a 
routine clinical procedure.

How can we envisage the future? At the moment, 
these reconstructions cannot be performed in a 
less invasive way. Three surgical interventions are 
currently needed: autogenous bone graft, GBR 
with xenograft, and soft tissue augmentation. It is 
important to make an informed decision, knowing 
the details of the protocol and its alternatives. Perhaps 
when it is possible to better handle the soft tissue, it 
could be possible to reduce the number of surgeries.
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The following report summarises the chairperson’s introduction to the The role of provisional restorations 
in aesthetic implant-supported prosthetic rehabilitations session, at the EAO’s 26th annual Scientific 
Meeting in Madrid, 2017.

The role of provisional restorations in aesthetic 
implant-supported prosthetic rehabilitations
Oscar Gonzalez
EAO Congress Scientific Report; (3), 30–31, 2018.

Our aims have evolved
While osseointegration is still a basic concern, over 
the last ten years we have been focused on: the 
long-term predictability of clinical results; treating 
complications; and aesthetic outcomes. Indeed, 
peri-implantitis is becoming increasingly prevalent 
(Derks et al. 2016), while patients also have growing 
aesthetic expectations.

Our efforts during the surgical phases of treatment 
– which may involve preservation, GBR and 
immediate placement – are directed towards 
obtaining sufficient volumes of hard and soft peri-
implant tissues. At the same time, we are also 
looking for an effective mucosal seal and a healthy 
and aesthetic pink soft tissue frame.

Compensatory techniques

Unfortunately neither alveolar preservation (Avila-
Ortiz et al. 2013; Horvath et al. 2013) nor GBR 
(Sicilia et al. 2015) alone let us maintain the natural 
volume and appearance of tissues. We therefore 
have to manage two different techniques to 
compensate for this:

 � soft tissue grafting: to improve biology 
(Linkevicius et al. 2015) and aesthetics (González-
Martín et al. 2017), and increase hard and soft 
tissue stability

 � restorative profiles: to create a suitable soft 
tissue environment. This is where prostheses 
play a key role

The transgingival area

This area is key for implant aesthetics. The speaker 
outlined the evolution of management techniques 
for the transgingival area:

Cervical contouring concept (Bichacho, 1994). This 
concept was based on obtaining a gentle transition 
between the shape of implants and teeth, and 
determining the position of the zenith of the tooth 
and the gingival margin. The soft tissue is expected 
to follow the transition shape and be supported by it.

Concave transmucosal abutment (Rompen, 2004). 
This technique aims to change the emergence 
profile in order to stabilise the soft tissue. Combined 
with the former concept, it can achieve a concave 
subgingival profile. This may not look like a 
natural tooth from an apical perspective, but as 
you move further coronally, the shape of the tooth 
becomes apparent. Once the tissue has matured, 
modifications of the transition profile can be made 
by over- or under-contouring the transitional area to 
manage the position of the tissue margin which can 
shift under pressure.

Critical and subcritical contour (Su, 2010). The 
critical contour is the 1mm band under the gingival 
line; the subcritical contour is apically below this. 
Depending on which contour is modified, the 
corresponding position of the soft tissue margin 
will be reached. The critical contour determines the 
gingival margin. The subcritical contour – concave, 
flat or convex – determines the soft tissue volume 
and therefore its colour and transparency. In this 
way we can customise the transgingival zone.
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The following report summarises the first paper presented during the The role of provisional restorations in 
aesthetic implant-supported prosthetic rehabilitations session, at the EAO’s 26th annual Scientific Meeting 
in Madrid, 2017.

Importance of implant position and emergence 
profile, the role of provisional restoration
Eva Berroeta
EAO Congress Scientific Report; (3), 32–33, 2018.

The importance of planning
Previously, implants were placed where the bone 
was. Now implants are placed where the prosthesis 
needs to be. To this end, provisionals and surgical 
guides are used. Provisionals help modify tissue 
contours and adjust vertical dimensions. For 
the definitive prosthesis, ceramics baked onto 
monolithic zirconia frameworks are often used.

Before surgery, it is crucial to determine where 
the gingival margins are going to be in order to 
mimic the natural appearance of teeth. To prevent 
complications, a proper treatment plan is key (Chee 
& Jivarj. 2007).

Sometimes it is necessary to modify the soft tissue 
before implants can be placed (Salama & Salama. 
1993). In a multidisciplinary case where orthodontic 
extrusion was applied, the teeth had to be stabilised 
at least for 3–4 months. Staged extractions then 
allowed the soft tissue to be maintained and 
shaped. Transitional profiles were designed on a 
plaster model controlling the critical and subcritical 
contours; polished zirconia abutments were used for 
the final prostheses to stabilise the soft tissue.

The importance of 3D implant position

A correct 3D implant position is necessary to achieve 
an aesthetic appearance of the final restoration 
(Grunder et al. 2005). The speaker recommended 
using screw-retained prostheses whenever possible. 
However, if the implant has not been properly 
positioned, the prosthesis cannot be screwed.

According to the literature, implant malpositioning 
is reported in less than 1% of cases (Goodacre et 
al. 2003), although when more stringent criteria to 
assess positioning are used, this percentage is likely 
to rise to about the 10% (Chee & Jivarj. 2007). There 
is a correlation between implant malposition and 
emergence profiles and aesthetics.

How to treat an implant 
positioned too buccally
Malposition may lead to a greyish gingival shadow 
or recession of the mucosal margin (Zabalegui-
Andonegui 2002). To resolve this, the crown should 

first be changed to a provisional, in order to remove 
pressure on the mucosa. After several months a 
CTG should be performed to increase volume and 
stability, thereby reducing the potential for further 
recessions (Burkhardt et al. 2008).

If the provisional crown is being cemented, a 
customised abutment is needed, and it will always 
have a vestibular over-contoured profile. Thus, over-
contouring could lead to excessive apical pressure on 
the margin, thereby worsening the result.

Another option could be to use angulated abutments 
(17º and 30º). These abutments can compensate their 
angulations, but they have a collar measuring 2 or 
3mm which protrudes unaesthetically over the soft 
tissue margin. Besides, it must be noted that they 
cannot be used in single-unit restorations.

Hence, the speaker recommended dynamic screws 
to compensate excessive implant angulation. These 
abutments allow up to 28º of implant inclination. 
They have no extra vestibular volume, leaving 
more space in the transgingival area. Additionally, 
a screwed provisional facilitates the removal of the 
crown to perform the CTG (Berroeta et al. 2015). 
After the CTG, the soft tissue can be modelled 
with the provisional crown. Finally, the definitive 
prosthesis can be screwed as well.
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The following report summarises the second paper presented during the The role of provisional 
restorations in aesthetic implant-supported prosthetic rehabilitations session, at the EAO’s 26th annual 
Scientific Meeting in Madrid, 2017.

Tissue management in the anterior 
zone – when, why and how to achieve 
it in the area around implants
Victor Clavijo
EAO Congress Scientific Report; (3), 34–35, 2018.

The treatment concepts we put into practice when 
rehabilitating teeth using implants should be: based 
on clinical experience; supported by scientific 
documentation; and be reproducible or predictable. 
The speaker presented some multidisciplinary cases 
with 8 years of follow-up. He emphasised that the 
position of soft tissue is likely to change over time, 
especially in patients 25–30 years old. In each case, 
a decision-making process which took into account 
the soft tissue as well as the provisionals (which 
represent 50% of the clinical success) was crucial.

Maintaining the gingival architecture

There are unfavourable and favourable cases; the 
goal of treatment is to turn the former into the 
latter. To this end it is advisable to copy the original 
contour of the tooth and translate this into the 
prosthesis as closely and accurately as possible. 
Therefore pre-extraction treatment is very important, 
and methods for maintaining the gingival contour at 
the time of extraction and implant placement should 
be emphasised.

PET: pre-extraction treatment

Before starting treatment, the PET concept makes 
us ask some questions. What is the ideal timing 
for extraction? Is it possible to use the tooth being 
extracted? What is the status of the adjacent tooth? 
Can it be used to improve the final outcome?

Indeed, there are many possible treatments before 
extraction. For example, it is possible to submerge 
the root to avoid severe dehiscence; to place a CTG 
to improve the initial condition of the soft tissue; 
to orthodontically extrude the tooth to augment 
the tissue framework around the future implant; to 
lengthen the adjacent tooth. All these therapeutic 
options allow us to improve the peri-implant 
conditions before undertaking the extraction and 
placement of the implant itself.

As a rule of thumb, it is critically important to note 
the proportions and gingival level adjacent tooth in 
order to determine whether it is suitable to be copied 
as it is or modified.

After the extraction
Good management of the post-extraction phase is a 
key factor for maintaining the gingival architecture. 
We must note the shape of the alveolus – oval, 
triangular, trapezoidal or square.

Prefabricated abutments are not suitable as they do 
not adapt to the specific form of each alveolus (Korsch 
& Walther 2015; Hanh 2017, non-indexed). Instead, 
customised abutments which mimic the transgingival 
shape of the extracted tooth should be used to 
improve the long-term stability of the soft tissue.

CSTA: customising socket 
tissue architecture
The CSTA concept can be performed in four ways: 
using the patient’s natural tooth; adapting the 
denture tooth; creating a provisional in the lab; or 
fabricating it digitally.

Whenever possible, the speaker recommended 
copying the original tooth. For this technique, 
the tooth must be included in the pre-extraction 
impression and then repositioned in the model to be 
used as a die. The implant is then repositioned in the 
model and the abutment can be properly adapted to 
mimic the shape of the extracted tooth.

The horizontal cervical contour is critically important 
for configuring the soft tissue margin and promoting 
the mucosal seal (Lops et al. 2008). Vertically, the 
transgingival zone should have a concave shape to 
support the soft tissue (Kim et al. 2010).

From the cervical contour, the profile should be 
progressively concave to stabilise the soft tissue in 
the vestibular area up to the implant platform which 
is slightly palatinised (Su et al. 2010).

When provisionalisation has been completed, 
depending on the evolution of the soft tissue, it may 
be possible to flatten the cervical contour slightly to 
allow the soft tissue margin to move coronally  
if necessary.

If using a digital workflow, the provisional should 
be prepared before the tooth is extracted. The 
provisional restoration will be responsible for 
maintaining the critical horizontal contour.
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Take-home messages

The speaker described six steps to follow when 
utilising this approach:

1. Define the contour of the natural tooth
2. Create a continuous area from the horizontal 

contour of the natural tooth to the head of  
the implant

3. Create a buccal and palatal concavity to generate 
a thick peri-implant tissue

4. Draw a straight line in the interproximal areas 
(mesial and distal)

5. Reduce the buccal area by 1mm around the 
horizontal contour

6. Allow a six-month (four minimum) healing/
waiting period
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The following report summarises the first paper presented during the Evolution of implant prosthodontics 
session, at the EAO’s 26th annual Scientific Meeting in Madrid, 2017.

Over the past decade, dental prosthodontics have evolved rapidly from analogue to digital workflows. 
Whether we should switch from one to the other is not yet fully clear. To assess where we are and make this 
decision, two experts from diverse professional backgrounds were invited.

The first speaker, Stefan Wolfart, works in a university environment (Aachen University) and can treat 
patients over longer periods of time. Ricardo Mitrani, the second speaker, has a private practice in Mexico, 
and therefore is under pressure to run his practice and treat patients in shorter timeframes. The session 
opened with a discussion of how they each handle complex cases.

Is conventional still future oriented?
Stefan Wolfart
EAO Congress Scientific Report; (3), 36, 2018.

Case presentation

When talking about digital vs conventional 
workflows, both the dentist and the dental 
technician should be viewed as two connected steps 
of the one process.

The speaker presented a case involving a complete 
maxillary rehabilitation. Once validated, a set-up 
was used to make a radiographic template. Implant 
placement was guided by a surgical template. 
Impressions were taken, the maxillomandibular 
relationship was recorded, and the try-in was 
performed using a conventional approach.

Next, a digital workflow was adopted. The implant 
angulations needed to be compensated, and for 
this the speaker recommended the use of dynamic 

abutments to improve the onset of the screws. The 
framework was designed digitally, so that the 
available space could be measured and verified in a 
more precise way.

Once the metal framework had been milled 
digitally, it was tried-in together with a set-up of 
the frontal teeth (which had been assembled to test 
the transition between pink to white aesthetics) to 
test the fit.

Later, the process returned to an analogue workflow 
when the metal was veneered with the porcelain in 
the laboratory. A second try-in was made to re-check 
and adjust occlusion, and a bite registration was 
taken before finishing. In total, the speaker used 
digital methods for only two steps of the process. �
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The following report summarises the second paper presented during the Evolution of implant 
prosthodontics session, at the EAO’s 26th annual Scientifi c Meeting in Madrid, 2017.

Over the past decade, dental prosthodontics have evolved rapidly from analogue to digital workfl ows. 
Whether we should switch from one to the other is not yet fully clear. To assess where we are and make this 
decision, two experts from diverse professional backgrounds were invited.

The fi rst speaker, Stefan Wolfart, works in a university environment (Aachen University) and can treat 
patients over longer periods of time. Ricardo Mitrani, the second speaker, has a private practice in Mexico, 
and therefore is under pressure to run his practice and treat patients in shorter timeframes. The session 
opened with a discussion of how they each handle complex cases.

Is digital the new conventional?
Ricardo Mitrani
EAO Congress Scientifi c Report; (3), 37, 2018.

Case presentation

The speaker described a complex case, where any 
conventional impressions would lead to accidental 
tooth extraction. In these cases, it is better to take 
digital impressions (Figure 1). After having discussed 
treatment options with the patient, the decision was 
made to place a fi xed hybrid prosthesis. The high 
mobility of the teeth also made it very diffi cult to 
obtain proper interdental records (Figure 2).

The software used to plan treatment had to rely on 
extra-oral parameters to assess the patient’s face. 
First, it planned the position of the upper teeth, and 
then the mandibular teeth, before fi nally planning 
the implant positions accordingly (Figure 3).

Having completed the planning, surgical guides 
and provisional prostheses could be fabricated 
digitally. The guide pins for the surgical template 
were also used for installing the provisional 
prosthesis (Figure 4).

Following this approach, the patient was ready 
for surgery in the second appointment, and 
the immediate provisional can be placed. The 

abutments were fixed to the prosthesis using 
acrylic, and were then finished in the laboratory 
to be delivered after a short period of time. The 
speaker highlighted this workflow requires a very 
well-coordinated team. �

This summary was prepared by the EAO Congress Scientifi c Report rapporteurs and approved by the speaker.

View the full publication at: www.eao.org

Figure 1 Figure 3

1 2 3 4

Figure 4Figure 2



Congress Scientific Report, Issue 3, February 201838

The following report summarises the debate between the two speakers during the Evolution of implant 
prosthodontics session, at the EAO’s 26th annual Scientific Meeting in Madrid, 2017.

Debate
Stefan Wolfart and Ricardo Mitrani
EAO Congress Scientific Report; (3), 38–41, 2018.

Why digital? – Stefan Wolfart

In order to move from a proven conventional 
method to digital procedures, the speaker identified 
five supporting criteria which he would want to be 
fulfilled:

 � clinical studies must be available
 � clinical quality improvement
 � better patient comfort
 � economic improvement
 � simplified and faster treatment procedures

There are two steps in the treatment process  
where conventional methods perform better than 
digital ones.

Impression-taking: In complex cases involving 
complete edentulism, the speaker stated that he 
prefers conventional impression-taking techniques 
and master cast fabrication methods. A study 
comparing both procedures in vitro concluded that 
digital methods had levels of distortion which were 
four times higher than conventional ones (Amin 
et al. 2016). Another study of digital impressions 
(taken using the CEREC Bluecam system) found 
that the accumulation of errors was significantly 
higher between single quadrant and full-arch scans 
(Giménez et al. 2015). Regarding the soft tissue, there 
have been promising in vitro studies, but transferring 
their results to in vivo clinical situations should 
be done with caution, and the mobility of tissues 
should be taken into account. To conclude, digital 
scans in full-arch cases are not yet reliable.

Intermaxillary relationship records: In extensive 
restorations, the limit for ‘going digital’ is the 
complete loss of occlusal support. In these cases, 
re-checking occlusion is also a potential source 
of error in the digital workflow (Zimmermann 
et al. 2015). Additionally, the benefits of virtually 
simulating mandibular positions and movements 
have not yet been scientifically proven. Therefore, 
for best results the printed articulated models should 
be mounted in a conventional articulator.

It is also simpler and quicker to take a bite 
registration and check the smile line and labial 
support using conventional procedures. At the 
moment, there are no predictable procedures 
available for the digital workflow in this step.

Why digital? – Ricardo Mitrani

To answer this question, predictability and efficiency 
are key. The speaker aimed to illustrate this by 
describing a case involving a maxillary overdenture 
where excessively angulated implants were used.

In the first appointment, a digital impression of the 
implants and of the overdenture was taken. A resin 
provisional fixed prosthesis which mimicked the 
shape of the overdenture was generated using CAD/
CAM and made up. During the second appointment, 
the aesthetic parameters were re-checked. The dental 
proportions could be modified, the pink acrylic 
placed, and the screw holes closed with composite. 
After two appointments, the removable prosthesis 
was switched to a fixed one.

If the patient wears the provisional prosthesis for 4–6 
months, the aesthetic, functional performance and 
hygiene accessibility can be tested in place before 
a definite prosthesis is made. Thanks to this digital 
workflow, the speaker’s case could be solved over a 
few visits, and communication between the clinician 
and the technician was greatly facilitated.

Are we really more efficient going 
digital? – Stefan Wolfart
The benefits of digital workflows have been 
demonstrated in cases involving single implants and 
partial prostheses, especially in posterior quadrants. 
A digital approach generally has lower production 
time and associated costs, and fulfils patients’ 
perceptions of a modern treatment concept (Joda 
et al. 2017a). Small cases in posterior areas can be 
performed with a fully digital approach. They can 
even be finished with monolithic zirconia crowns on 
customised or pre-fabricated abutments. The only 
conventional step is the final staining of the crowns.

On the other hand, however, monolithic crowns are 
not suitable for use in the anterior area. Staining is 
not sufficient; zirconia needs to be veneered with 
porcelain, and a working model is required for 
this. The question now should be: is a conventional 
model or a digital model preferable?

A comparative study concluded that milled models 
from digital impressions showed accuracy levels 
equivalent to gypsum models from conventional 
impressions. In both types of models, vertical 
inaccuracies were found (Lee et al. 2015).
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In the anterior region, digital procedures have a 
limited ability to copy the emergence profi le in the 
soft tissue created by provisionals. The zirconia 
abutment and the lithium disilicate crown can 
be made digitally, but the speaker recommended 
returning to a conventional approach for veneering 
the crown.

In overdentures, the only evidence for digital 
workfl ows is that milled CAD/CAM bars are more 
precise than casted bars made using precious metals.

When and how (digital)? – Ricardo Mitrani

In everyday practice, no fully digital workfl ow 
exists. We currently use a mixture of analogue/
digital approaches. There are several factors which 
infl uence our decision to follow either a digital or a 
conventional workfl ow:

 � different approaches should be used when 
treating one jaw or another, or both 

 � the cause of tooth loss
 � the morphology and condition of tissues 

(Figure 1)

When assessing the condition of tissues, the speaker 
described the ‘lip-tooth-ridge’ (LTR) classifi cation. 
LTR classifi cation measures tooth position, lip 
mobility and support and ridge confi guration 
(Pollini et al. 2017). Based on this, it is possible to 
determine which type of prosthesis the patient needs 

– removable, fi xed hybrid or implant-supported fi xed 
prosthesis (Figure 2).

Apart from the aforementioned clinical information, 
the decision-making process should also take 
into account the patient’s personal and fi nancial 
circumstances, as well as their motivation and 
chief complaint.

Using an example clinical case, the speaker 
demonstrated how he used an analysis of these 
diagnostic clinical and personal factors, as well as 
a facially generated treatment plan, as the starting 
point. The treatment consisted of:

 � extracting all hopeless teeth and implants, and 
placing two conventional dentures while the 
tissues could heal

 � removing the vestibular fl anges of the upper 
denture to see if a fi xed implant prosthesis would 
provide suffi cient lip support

 � digitally planning implant positions and 
performing surgery using a surgical template

 � implementing an immediate loading protocol 
using an analogue conversion protocol

 � correcting any errors in the vertical dimension 
using new CAD/CAM generated provisional 
restorations

 � keeping provisionals in place for six months 
(or up to a year) to validate function, aesthetic 
appearance, cleaning accessibility and 
patient satisfaction

 � fabricating and placing the defi nitive prosthesis

Are we really more effi  cient going 
digital? – Stefan Wolfart
A recent randomised controlled trial compared the 
digital and the analogue impression-taking methods 
on models with operators of various levels of 
experience (Joda et al. 2016a).

Impressions in one quadrant were carried out with 
intra-oral scanning, whereas full-arch scans were 
performed using the conventional method. The 
digital procedure was found to be more effi cient 
in terms of work-time. However, the preference to 
choose the digital method was greater for students 
than for more experienced dentists (76% and 26% 
respectively) (Joda et al. 2016a). This could be 
explained by the fact that students, who may be 
unfamiliar with both systems, tend to choose the 
quicker procedure, while dentists who are familiar 
with and confi dent in using conventional procedures 
are reluctant to switch to a new digital method.

Another study compared monolithic lithium 
disilicate crowns without physical models with 
zirconia monolithic veneered crowns on milled 
models. The reported difference between the two in 
terms of work-time was low in the clinic, but higher 
in the laboratory, which translates into a higher cost 
(estimated at 30% higher) (Joda et al. 2016b).

It is clear that these new technologies are hard 
to implement for older generations, and that 
collaboration between specialists is essential. 
Digital workfl ows encourage us to learn in a 
continuous way.

How can the workfl ows be 
integrated? – Stefan Wolfart
In a digital workfl ow, material selection is very 
important. Metal-ceramic restorations are the gold 
standard, as they are less susceptible to chipping 
than porcelain veneered zirconia (9% vs nearly 
50%) (Pjetursson et al. 2012; Jung et al. 2012). For 
this reason, all-ceramic restorations should be 
monolithic, as there is no chipping and they can be 
perfectly integrated to a digital workfl ow. Here, we 
must choose between zirconia and lithium disilicate; 
however, there is not enough evidence supporting 
aesthetics or longevity of the two, so the question 
remains open for debate.
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Lithium disilicate monolithic crowns have been 
shown to present a survival rate of 100% at two-year 
(Joda et al. 2017b) and fi ve-year (Spies et al. 2017) 
follow-ups.

However, it is diffi cult to fi nd long-term studies 
on zirconia monolithic crowns. This is due to the 
rapid evolution of zirconia as a material, which 
now has four generations in total. The properties 
of 2nd generation zirconia and its clinical behaviour 
have been tested in vitro. The study reported high 
fl exural strength and resistance to fracture, but 
lower translucency than lithium disilicate (although 
light transmission in zirconia is improving) (Flinn 
et al. 2016).

Regarding possible wear of the antagonist, a two-year 
follow-up clinical study found no relevant occlusal 
wear in antagonists, provided that zirconia surfaces 
were properly polished (Lohbauer & Reich. 2016).

From an aesthetic point of view, there are three 
options for zirconia:

 � zirconia multilayer blocks
 � staining the surface
 � veneering zirconia with porcelain

Are we really more effi  cient going 
digital? – Ricardo Mitrani
The speaker presented a case involving a CAD/
CAM generated, full maxillary provisional 
restoration. The treatment plan had been made 
after the intra-oral scans were merged with CBCT 
data and it had been discussed (online) with the 
technicians who would be involved in the milling 
process. When an implant or tooth interferes 
with the full-arch rehabilitation, the speaker 
recommended extracting it.

To perform the surgery, a number of surgical 
guides were used in sequence (Figure 3). The 
fi rst mimicked the shape of the previously milled 
provisional to verify the position; the second 

guide aided bone reduction. Next, an implant 
drilling guide was used; after the abutments and 
temporary cylinders were placed, another guide 
was used with the exact measurements to position 
the provisional. Once the provisional was in 
position, light curing acrylic was injected through 
holes to bond the cylinders. Once removed, the 
provisional can be sent back to the laboratory to be 
re-contoured and fi nished, as can the screw holes 
and the intaglio (tissue) surface and emergence 
profi les. This workfl ow has the potential to be 
really effi cient.

Should we trust digital impressions when performing 
full-arch restorations? The speaker outlined his 
preferred workfl ow: to use a conventional open-tray 
impression technique for the defi nitive prosthesis, 
which is then fabricated digitally with minimal 
modifi cations to the provisional.

The speaker summarised by saying that in his 
experience, and from a positioning standpoint, he 
has had better results with digital approaches than 
with analogue ones (Figure 4).

Consequences for daily 
practice – Stefan Wolfart
Digital impressions have a protracted learning 
curve (Ender & Mehl 2013). The individual scanning 
patterns for different devices have to be learned, 
and the process for obtaining a detailed copy of a 
tooth preparation is diffi cult; it is also important 
that the gingival sulcus is dry. However, the process 
for scanning implants instead of teeth is easier 
because preformed scan-bodies can be used. Good 
communication with the laboratory is mandatory, 
and they must have the specifi c scan-bodies of the 
implant being used in their CAD library.

Consequences for daily 
practice – Ricardo Mitrani

Implants are forever

According to the speaker, the biggest dental lie is the 
notion that ‘implants are forever’. This is because the 
intra-oral environment is very hostile, and it must be 
remembered that implants and implant restorations 
should not be considered as ‘fl awless or unfailing’, 
such as other replacements of other body parts. 
Patients use and abuse teeth and implant prostheses.

We should see ourselves as managing our patients 
rather than treating them. The key to patient 
management is communication. If the patient 
has been previously informed about the possible 
complications, they will not consider the treatment 
a total failure if a complication arises. The key is: ‘I 
told you so’. This is true in analogue, mixed or fully 
digital workfl ows.

The speaker stated that ‘planned obsolescence’ is one 
of the main pillars of our society. It means that some 
products are designed with a limited life-span. This 
principle, however, does not seem to apply to our 
fi eld, at least many patients’ views.

Most practitioners are immigrants to the ‘app 
generation’, and so they are less familiar with 
the latest digital or technological developments. 

Figure 3
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Younger generations are natives, as they have grown 
up using digital tools.

Regardless of whether we are ready for it, digital 
technology is becoming increasingly prevalent in our 
world. It should be viewed as a tool to facilitate our 
work and our life, rather than hinder it.
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The following report summarises the first paper presented during the Insights into surgical approach to the 
treatment of peri-implantitis session, at the EAO’s 26th annual Scientific Meeting in Madrid, 2017.

Peri-implantitis is one of the most important challenges in implant dentistry, yet it still needs to be accurately 
defined. It is characterised by inflammation of the peri-implant connective tissue which progresses to bone 
loss around implants, in the same way periodontitis does around teeth. Supported by more than 25 years of 
research, we can state that bacteria is the origin, and peri-implantitis is an infectious disease. The aim of this 
session was to shed light on the problems presented by surgical approaches for treating peri-implantitis.

Apically positioned flaps and implantoplasty
Frank Schwarz
EAO Congress Scientific Report; (3), 42–44, 2018.

The state of the question

There is new pre-clinical and clinical data which we 
must consider when discussing current treatment 
approaches for peri-implantitis.

An experimental study in dogs found no significant 
differences between the outcomes of non-surgical 
and surgical approaches for treating peri-implantitis 
with respect to the extension of the inflammatory 
cell infiltrate (Schwarz et al. 2006).

A recent systematic review and meta-analysis 
(Schwarz et al. 2015) addressed the question: ‘What 
is the comparative efficacy of non-surgical and 
surgical treatments with or without alternative 
or adjunctive measures on changing signs of 
inflammation?’ The review made two conclusions:

 � non-surgical treatment may benefit from 
adjunctive or alternative measures

 � open debridement does not seem to significantly 
improve bleeding on probing compared with 
augmentative treatments (which, in turn, show 
some improvement) 

For the moment, the most effective protocol for 
decontaminating implant surfaces is unknown. No 
significant differences in clinical outcomes have been 
documented (De Waal et al. 2013; De Waal et al. 2015; 
Papadopoulos et al. 2015). Even the method using 
cotton pellets with saline performs similar to those 
using expensive Er:YAG laser devices.

Two landmark studies have demonstrated that 
implant surface characteristics affect the progression 
of peri-implantitis, as well as treatment outcomes:

 � in a pre-clinical study, machined surfaces behave 
better than rough surfaces in the canine model 
(Carcuac et al. 2016)

 � a three-year RCT showed better clinical 
outcomes when systemic antibiotics were added 
to a conventional surface decontamination 
with chlorhexidine. The benefits of adjunctive 
antibiotics were limited to implants with 
modified surfaces and only to the first year of 
follow-up (Carcuac et al. 2017)

Implantoplasty

The speaker described one method for smoothing 
the exposed implant rough surface and threads, 
which is especially important in light of the above 
findings. This method uses a sequence of diamond 
burs with decreasing roughness followed by an 
Arkansas stone, and has been described in an in vitro 
study (Ramel et al. 2016). Throughout the entire 
procedure, the area must be properly cooled with 
copious irrigation. Titanium debris and particles 
must also be thoroughly cleaned.

Neither cell vitality nor biocompatibility are 
impaired by the implantoplasty procedure, and 
the characteristics of the resulting surface are 
similar to those of machined non-modified implant 
surfaces (Thoma et al. 2015; Schwarz et al. 2017). 
Positive long-term clinical results have also now 
been reported (Pommer et al. 2016). The surface 
reduction should not exceed 0.1–0.2mm, otherwise 
the implant could be weakened and result in 
biomechanical problems.

Defect configuration

Peri-implantitis generally presents circumferential-
type defects with varying intra- and supracrestal 
areas. More advanced cases can also involve loss of 
buccal bone. The configuration of the defect heavily 
influences the treatment which should be performed 
and the clinical outcome (Schwarz et al. 2010, 2011, 
2012, 2013, 2017).

As in bone regeneration, it is hard to rebuild 
bone around areas where implants are exposed 
beyond the bony envelope; in these situations, 
implantoplasty is indicated.

A combined treatment which involves resective 
surgery and implantoplasty in extra-bony areas, and 
augmentation procedures in intra-bony areas of the 
defect which have walls, can offer predictable results. 
A collagen membrane can also be used to support 
the biomaterial filler and improve healing in the self-
contained areas of the defect.
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Remove or maintain?

Long-term results for a combined treatment (which 
are measured by absence of bleeding on probing and 
stability of crestal bone levels) are promising even 
in advanced cases. In a seven-year clinical study, 
disease resolution was achieved in more than 80% of 
cases; the results were not influenced by the method 
of surface decontamination used (Schwarz et al. 
2017). In cases involving open debridement, results 
have to be improved for rough implants (Carcuac et 
al. 2017); more long-term follow-up is required for 
some studies (Heitz-Mayfield et al. 2012).

Re-entry surgery was required in five patients 
because of a lack of keratinised tissue from six 
months to six and a half years. In these cases, defect 
fill could be directly assessed and was estimated to 
occur in 70.63–87.5% of cases (Schwarz et al. 2015). 
A histological study showed that the documented 
intrabony filling was new bone; however, it is not 
clear whether re-osseointegration occurred. In the 
supracrestal compartment we can just expect new 
soft tissue adhesion (Schwarz et al. 2011).

Sometimes soft tissue volume grafts were 
performed simultaneously to minimise post-
surgical margin recessions.

In conclusion, we should open our minds to this: why 
remove an implant if there is evidence that it can be 
properly maintained for more than seven years?

Conclusions

 � surgical therapy of peri-implantitis is effective in 
the long-term (data from three to seven years)

 � clinical outcomes are affected by factors still in 
study (such as implant surface characteristics or 
bone defect morphology)

 � combined therapy (involving resective/
regenerative and implantoplasty) has been 
proven to be effective at seven years of follow-up

 � major clinical indications for implantoplasty are 
related to advanced (for example, supracrestal) 
defect sites
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The following report summarises the second paper presented during the Insights into surgical approach to 
the treatment of peri-implantitis session, at the EAO’s 26th annual Scientific Meeting in Madrid, 2017.

Peri-implantitis is one of the most important challenges in implant dentistry, yet it still needs to be accurately 
defined. It is characterised by inflammation of the peri-implant connective tissue which progresses to bone 
loss around implants, in the same way periodontitis does around teeth. Supported by more than 25 years of 
research, we can state that bacteria is the origin, and peri-implantitis is an infectious disease. The aim of this 
session was to shed light on the problems presented by surgical approaches for treating peri-implantitis.

Flap design based on peri-
implant defect characteristics
Alberto Ortiz-Vigón
EAO Congress Scientific Report; (3), 45–47, 2018.

The speaker began by presenting a clinical case 
which involved an unaesthetic soft tissue dehiscence 
and very poor patient satisfaction. Although the 
criteria for peri-implant health had been met (PPD ≦ 
5mm, no BoP and no bone loss > 5mm) (Sanz et al. 2012), 
the dehiscence appeared after the initial six-month 
healing period. It is possible that this was caused by 
an inadequate surgical approach.

When treating patients with similar problems, 
lesions must be resolved; bone levels must be 
stabilised; and the patient’s demands about comfort 
and aesthetic must also be met. These treatment 
areas can be categorised according to the ‘BMP 
concept’ – bone, mucosa, patient.

In the first step (bone), the treatment approach should 
be based on the classification of defect morphologies 
defined by the speaker, Professor Schwarz and 
coworkers (Schwarz et al. 2010) (Figure 1).

Bone defects

In cases involving class 2 or supracrestal defects, 
our approach should be resective: remove the 
granulation tissue; decontaminate the exposed 
implant surface; recontour the bone; polish the new 
transmucosal area; and apically reposition the flap 
(Figures 2–4).

As the previous speaker had mentioned, a recent 
in vitro study confirmed that implantoplasty 
procedures leave implant surfaces similar to 

machined surfaces, while the implant strength 
remains unchanged (Costa et al. 2017). Regardless, 
however, biomechanical concerns surrounding 
narrow diameter implants with internal 
connections persist, as according to clinical 
observations they seem to be more prone to fracture 
after implantoplasty. Demand is growing for 
devices which facilitate implant decontamination 

Figure 1

Figure 2

Figure 3

Figure 4
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but do not remove too much of the titanium  
surface (Figure 5).

By contrast, in cases involving class 1 or intra-bony 
defects, our approach should be to reconstruct: raise 
a full thickness flap; decontaminate the implant 
surface; fill the intra-bony compartments with 
xenograft; and cover with a collagen membrane 
(Figures 6–7).

Whether a membrane is used or not does not seem 
to influence bone levels. However, analysing healing 
complications in a five-year follow-up period, the 
following conclusion can be made: when using a 
membrane, 44% of patients had exposures and 79% 
showed crater-like lesions in the soft tissue margin 
(Roos-Jansåker et al. 2007).

Mucosa

Although the evidence is limited, we can presume 
that the amount of keratinised tissue around implants 
can influence successful long-term maintenance of 
peri-implant stability. A systematic review stated that 
it has no effect on well-maintained patients, but it 
seems to be significant in non-maintained patients, 
and recessions are more pronounced when sufficient 
keratinised mucosa is lacking (Wennström & Derks. 

2012). The practical conclusion may be that grafting 
procedures should be considered individually.

A recent clinical study found more plaque 
accumulation, discomfort when brushing, and peri-
implant inflammation when a band of less than 2mm 
of keratinised tissue was present (Souza et al. 2016). 
In these situations, the speaker recommended soft 
tissue augmentation.

A clinical study comparing free gingival flaps with 
collagen matrices in peri-implantitis patients is 
currently being carried out, but results are not ready 
yet (Solonko et al. 2018).

Patient

Patient-reported outcomes measures (PROMs) were 
one of the recommendations of the 8th European 
Workshop on Periodontology. This highlights the 
fact that patients have a subjective perception of 
treatment, and this has to be included in criteria for 
success (Lang et al. 2012).

A recent study concluded that patients can have 
unrealistically high expectations of implant therapy. 
This can make dentist/patient relationships difficult 
to manage in cases involving peri-implantitis 
(Abrahamsson et al. 2016). It is currently clear that 
treatment decisions must take into account the 
expectations, circumstances and compliance of the 
individual patient.

To illustrate this, the speaker presented a case 
involving a malpositioned implant in the aesthetic 
area which had developed a supracrestal defect. The 
treatment approach which was selected involved 
removing the implant and performing soft tissue 
augmentation. To treat the residual defect in the 
adjacent tooth, a modified flap was raised to allow 
regeneration of the defect (Figure 8) and the flap was 
then coronally advanced.

Take home messages (Figure 9)

 � a resective approach for treating class 2 defects in 
non-aesthetic areas is recommended

 � a reconstructive approach is recommended for 
class 1 intra-bony defects, as it may achieve  
better results

 � the decision to perform soft tissue augmentation 
should be made based on individual cases

 � in aesthetic areas, a modified flap technique can 
be used to minimise recessions

Figure 5

Figure 6

Figure 7

Figure 8
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When planning treatment, the decision-making 
process for raising a flap should be based on a reverse 
BMP concept: PMB (patient-mucosa-bone). The 
factors which should be considered at each stage are:

 � patient: aesthetic demands and implant position
 � mucosa: hygiene access and keratinised tissue
 � bone: defect morphology and surface treatment
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The following report summarises the chairperson’s introduction to the Avoid nightmares when restoring 
the edentulous upper jaw. Is the material the key factor? session, at the EAO’s 26th annual Scientific 
Meeting in Madrid, 2017.

Avoid nightmares when restoring 
the edentulous upper jaw. Is the 
material the key factor?
Christoph Hämmerle
EAO Congress Scientific Report; (3), 48, 2018.

Inconclusive scientific evidence
The session chair described the materials currently 
available for implant prostheses: metal-resin, metal-
ceramic, ceramic-ceramic, full ceramic. In the 
near future, full hybrid (hybrid ceramic or hybrid 
materials) may become available.

After reviewing the most relevant papers on the 
subject, the chairperson concluded that there is 
currently insufficient scientific evidence to support 
the use of one particular material in full-arch 
restorations – neither the conventional metal-resin 
(Fischer & Stenberg. 2013) nor the metal-ceramic 
(Lambert et al. 2009; Papaspyridakos et al. 2012), 
nor the more recent monolithic zirconia restorations 
(Abdulmajeed et al. 2016; Bidra et al. 2017). The field 
is therefore open to discussion.
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The following report summarises the first paper presented during the Avoid nightmares when restoring the 
edentulous upper jaw. Is the material the key factor? session, at the EAO’s 26th annual Scientific Meeting in 
Madrid, 2017.

Full arch ceramo-metal restorations
Gaetano Calesini
EAO Congress Scientific Report; (3), 49–50, 2018.

The genesis of nightmares

Implant positions in the upper arch can be 
compromised by loss of bone volume caused by 
post-extraction resorption. This hostile environment 
can be transformed into a more favourable one 
with surgery and prosthetics. The standard surgical 
approach for this condition is GBR.

Morphogenic bone splitting

The speaker recommended an alternative 
augmentation procedure: morphogenic bone 
splitting. This surgical technique has been shown 
to present the highest implant survival and success 
rates among current augmentation procedures, 
as well as the lowest levels of long -term bone 
resorption (Chiapasco et al. 2006) (Figure 1).

The original technique (‘split crest’) was developed 
by Agostino Scipioni and Gaetano Calesini in 
1984. The modern approach (‘morphogenic tissue 
management approach’), involves expanding the 
whole osseo-muco-gingival complex, allowing a 
dramatic change of the residual ridge in three planes 
(Scipioni et al. 2008) (Figure 2). Once a vertical 
incision has been made in the osseo-muco-gingival 
complex, the implant is placed, helping to support 
the buccally displaced complex (Figure 3).

It is important to prevent fractures in the basal bone. 
The tissues will heal by second intention, without 
biomaterials or membranes. This procedure ensures 
an optimal implant position for rehabilitation. It 
should also be noted that healing by second intention 
leads to buccal soft tissue augmentation. The 
technique compensates for lost tissue volume without 
the need for regenerative techniques, improving the 
cleansability and aesthetics of future prostheses.

According to the speaker, this technique often 
presents the simplest, fastest and most economical 
option for patients. Healing by second intention 
converts the healing process into a regenerative one. 
Three phases can be distinguished in the procedure:

1. Surgery and implant placement, to change and 
maintain the morphology of the osseo-muco-
gingival complex

2. Promotion of the new peri-implant morphology 
(the gingival margin) through the connection of 
the prosthesis

3. Redefinition of the shape of the anatomy through 
patient’s masticatory function

The morphogenic tissue management approach 
can consistently offer improved 3D positions 
of implants both in single-tooth and full-arch 
restorations. The speaker stated that in the anterior 
area, horizontal volume is augmented by 4–6mm; 
in the premolar area by 8–12mm; and by 13–15mm 
in the posterior area.

Not only is masticatory function improved 
(without the need for cantilevers), but phonetics 
and labial support as well. The approach also helps 
in achieving 3D coherence between implant and 
crown diameters and occlusion between the two 
arches (Figure 4).

Figure 1

Figure 2

Figure 3
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Is the material an issue?

Material selection is usually determined by a 
patient’s biomechanical conditions, such as type 
of occlusion, or the presence of heavy function 
or parafunction. But one thing which is more 
important than what material is used is: whether 
there is 3D coherence between the implant positions 
and the final functional position of the prostheses. 
Malpositioned implants generate an angulated 
implant/prosthesis interface, causing technical 
complications and higher failure rates.

In conclusion, the choice of material in full-arch 
rehabilitations is less important than correct 3D 
positioning of the implants, after the anatomical 
environment has been transformed from hostile 
to favourable. Besides the retention and resistance 
of the prosthesis, implants serve to maintain the 
long-term architecture of the osseo-muco- 
gingival complex.
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The following report summarises the second paper presented during the Avoid nightmares when restoring 
the edentulous upper jaw. Is the material the key factor? session, at the EAO’s 26th annual Scientific 
Meeting in Madrid, 2017.

Full arch zirconia rehabilitations
Wael Att
EAO Congress Scientific Report; (3), 51, 2018.

Materials and digital revolution

By merging different forms of data (.stl, .dcm, .jpg 
and .obj files) clinicians can create complete treatment 
plans digitally, and labs can fabricate prostheses 
before treatment begins. Although this workflow 
reduces time and cost, especially in cases involving 
immediate loading, there are still things to improve.

A revolution in materials has also taken place. A 
number of new materials have appeared, such 
as: resin nanoceramics, glass-matrix ceramics, or 
zirconia ceramics (Gracis et al. 2015).

Clinical steps for fabricating full-
arch zirconia rehabilitations
The speaker presented a case involving a full 
conventional restoration on residual hopeless natural 
abutments. First, the treatment planning process was 
described, from virtual implant placement followed 
by guided surgery and immediate provisionalisation. 
After a healing period of 3–6 months, a prototype of 
the definitive prosthesis was fabricated in resin or 
PMA. The patient wore this prosthesis for several 
weeks so it could be adjusted as required. When 
both patient and clinician were satisfied with it, the 
prosthesis was recreated in zirconia.

What we know about these rehabilitations

There are three types of zirconia available:

 � traditional
 � partially-translucent
 � translucent

As the translucency increases, stiffness decreases. 
Thus, more translucent zirconia is not recommended 
for full-arch restorations. The main problem with 
this type of restoration is chipping, which occurs 
often. Chipping is not one of the parameters 
influencing survival of the prosthesis. For this 
reason, prosthetic survival is not a reliable tool for 
evaluating the outcome of restorations, and should 
not be used to formulate clinical recommendations 
(Bagegni et al. Submitted). A recent systematic 
review confirmed that full-arch prostheses on 

zirconia veneered with ceramic laminates have a 
high tendency to chip; the review concluded that 
only the pink gingival area is suitable for veneering 
(Bidra et al. 2017).

On the other hand, the wear of antagonist teeth must 
also be considered. Neither the type of materials 
facing the zirconia nor its microstructure shows a 
significant effect in this regard. The surface roughness 
of zirconia has the greatest effect on its own wear 
and on the wear of antagonist teeth (Aldegheishem 
et al. 2015). Post-sintering surface modifications of 
monolithic zirconia should be avoided.

The speaker then summarised the evidence 
available on the clinical performance of full-arch 
zirconia restorations.

Avoiding nightmares

The speaker emphasised the importance of using a 
prosthetic prototype (made using CAD/CAM) from 
the initial planning stages, so as to prevent the need 
for occlusal adjustments in the definite prosthesis 
later. Grinding the zirconia generates roughness 
which in turn leads to wearing of the antagonist teeth.

Although they are not supported by a strong scientific 
evidence-base, the speaker listed a number of clinical 
recommendations for avoiding nightmares.
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The following report summarises the fi rst paper presented during the How to choose the proper connection 
and abutment session, at the EAO’s 26th annual Scientifi c Meeting in Madrid, 2017.

External connections and no abutments
João Caramês
EAO Congress Scientifi c Report; (3), 52–53, 2018.

For decades, most implants featured external hexagon 
connections, according to the protocol introduced 
by Brånemark in 1977. These implants demonstrated 
predictable long-term success rates. But after over 50 
years, the question we currently face is: ‘Do we have 
better implant connections now?’

First, we must assess what has changed and how. 
Many concepts have developed over the years:

 � macrogeometry
 � microtextures
 � neck designs
 � platform switching
 � internal connection confi gurations
 � abutment materials and designs
 � the ‘one abutment, one time’ concept

Internal connections are now generally considered 
superior to external connections. However, this 
expectation, and the corresponding decision-
making process, should be supported by a careful 
analysis of the evidence. This analysis must be 
based on scientifi c evidence, clinical experience and 
patients’ needs.

The speaker specifi ed that in his presentation he 
would only include systematic reviews, randomised 
clinical trials (RCTs) and human clinical trials. 
Animal trials, in vitro studies and fi nite element 
analyses would be excluded. He also outlined a 
number of clinically relevant factors which would 
be discussed in relation to the biological and 
prosthodontic considerations (Figure 1).

Biological considerations

It seems that the type of implant connection does 
not infl uence early failures. A fi ve-year retrospective 
study on 4,126 implants with two-year post-
loading follow-ups found no difference between the 
connections (Caramês. 2017, preliminary results).

Marginal bone loss is an essential parameter for 
measuring implant success. A systematic review 
comparing the two types of connections reported 
lower levels of marginal bone loss for internal 
connections (Medeiros et al. 2016), but the results 
mainly pertained to platform switching. The authors 
of the review concluded that platform switching 
may be more important for preserving marginal 
bone than the connection type itself. Furthermore, 
another RCT comparing the connections of identical 
implants found no signifi cant differences between 
the two after fi ve years of follow-up (Esposito et 
al. 2016). A one-year split-mouth RCT found that 
internal connections performed better, but the 
sample size was too small (Pessoa et al. 2016). From 
this, we may conclude that clinicians can choose 
connection types based on their personal preference.

Regarding soft tissue responses, a systematic 
review compared external and internal 
connections and concluded that although 

complications were more frequently associated 
with external connections, there was no 
statistically signifi cant difference between 
connection types for biological or aesthetic 
complications (Zembic et al. 2014). Emergence 
profi les seemed to infl uence soft tissue aesthetics 
more than the connection type did (Figures 2–3).

Figure 1
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PROSTHODONTIC COMPLICATIONS

Figure 2

Figure 3
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The speaker stated that no statistical differences 
between late failure rates were found in inter-
group comparisons carried out by him and his team 
(Caramês, J. EAO 2017, preliminary results), or 
in a systematic review of 1,877 patients and 2,999 
implants (Zembic et al. 2014).

Prosthodontic considerations (Figure 4)

A study which surveyed dentists in Japan found 
that they considered internal connections in single 
implants easier to manage. This is because the 
abutment insertion procedure is automatically guided 
in internal connections, and the seating of internal 
connections is easier (Hagiwara & Carr. 2015).

In multiple and angulated implants, however, 
impression accuracy is much more demanding, 
especially with internal connections (Gotfredsen et 
al. 2012). The solution for this is to place angulated 
abutments which can balance the parallel path of 
insertion and convert internal connections into 
external connections.

An RCT assessing bone and soft tissue response 
around implants with or without abutments 
concluded that the use of machined abutments may 
benefi t results in terms of marginal bone stability 
over time (Gothberg et al. 2015).

Regarding prosthodontic complications, a systematic 
review found that abutment fractures and screw 
fractures had similar rates of occurrence; however, 
screw loosening occurred signifi cantly more 
frequently in the external connection (with both 
metal and zirconia abutments) (Gracis et al. 2012).

Take-home messages: Figures 5–6.
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TAKE HOME MESSAGE

External Hexagon? 

Is still an option. 

Internal connection expectations… 

…don’t seem to be reflected at the highest levels of scientific evidence.

No Abutment? 

Better use it. 

Figure 6

TAKE HOME MESSAGE

Internal Connection Biological Advantage? 

Seems uncertain.

Internal Connection Mechanical Advantage? 

Appears evident. 

There are multiple factors capable of masking 
a true effect of the implant connection type.
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The following report summarises the second paper presented during the How to choose the proper 
connection and abutment session, at the EAO’s 26th annual Scientific Meeting in Madrid, 2017.

Internal connections and abutments
Xavier Vela
EAO Congress Scientific Report; (3), 54–56, 2018.

This presentation compared external and internal 
hexagon connections from a clinician’s point of view, 
in order to identify and prevent clinical problems.

Biologic width

Supracrestal connective tissue is responsible for 
maintaining soft tissue architecture and can act as 
an effective seal for protecting the underlying  
bone. For decades, implant designs have imitated 
tooth morphology. But in spite of this, tissues 
around implants still react differently than they 
do around natural teeth. Marginal bone is lost 
and epithelial downgrowth deepens the sulcus, 
encouraging the connective tissue to stabilise in an 
intracrestal position.

Eight weeks after the implant is exposed to the oral 
cavity, communication between the internal and 
external environments is established, and the body 
must form a barrier to close what is essentially an 
open wound (Berglundh et al. 2007; Hermann et al. 
1997; Ericsson et al. 1996). This process forms the 
biologic width which produces an apical migration 
of the tissues.

The process of the histo-morphogenesis of the 
biologic width can be divided into four steps 
(Cochran et al. 2008; Terheyden et al. 2012):

 � haemostasis: within minutes of implant 
placement a blood clot forms, which will work as 
the provisional matrix

 � inflammation: over the next few days, the  
blood clot is infiltrated by leucocytes and the 
immune response leads to unavoidable tissue 
destruction

 � proliferation: in the weeks after, the tissue 
undergoes new vascularisation, and fibroblasts 
migrate to the abutment and begin producing 
collagen fibres

 � remodelling: in the following months, bone 
continues to be lost at a very low rate

Collagen fibres cannot attach to the abutment 
surface, but will shrink around it to close the 
cicatricial ring as much as possible. Tissue 
healing around abutments is second intention 
healing, and the main feature of this kind of 
healing is contraction. In the first two weeks of the 
proliferation stage, 70% of the fibroblasts become 
myofibroblasts which can contract actively. If a 

divergent abutment is placed, the shrunken soft 
tissue collar will move apically.

The circular fibres of the connective tissue require 
mechanical support; because they cannot attach to 
the abutment, they need to be supported by the first 
thread of the implant or even the same platform. 
When platform switching has been carried out, it 
can stabilise the connective fibres and stop apical 
migration. This is a consistent clinical observation 
and has been demonstrated in an experimental study 
in the dog model (Rodríguez et al. 2012).

The second problem is the repeated disconnection 
and reconnection of the abutment as part of the 
prosthetic protocol. An experimental study found 
that repeated abutment dis- and re-connection 
breaks the mucosal seal and leads to additional 
apical migration of the tissues, as the healing process 
has to be started each time (Abrahamsson et al. 1997; 
Abrahamsson et al. 2003; Rodriguez et al. 2013).

As a result, peri-implant tissue collapse and soft 
tissue recessions of about 1mm should be expected 
in the first year post-loading (Grunder, U. 2000; 
Small & Tarnow. 2000).

Biologic width and platform switching

The speaker recommended that we do not try 
to imitate the shape of the tooth, but rather its 
function. By creating extra space for the supracrestal 
connective tissue, apical migration can be minimised, 
as can the subsequent crestal bone loss during 
the formation of the biologic width. In this way, a 
supracrestal position of the fibre collar and short 
epithelial sulcus can be achieved.

The final abutment must be screwed when the 
implant is uncovered and should not be disconnected. 
If a provisional is placed, space is formed to stabilise 
and protect the blood clot. This is known as the 
so-called ‘chamber concept’ (Degidi et al. 2013).

There are three characteristics in this technique 
which offer advantages during the proliferation 
healing phase:

1. Platform switching. The discrepancy between the 
diameters of the implant and abutment is used 
as a mechanical stop for forming collagen fibres 
(Rodríguez et al. 2012)
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2. Micro-threads at the bottom of the abutment. 
Micro-grooved surfaces take advantage of the 

‘contact guidance’, a tendency for fibroblasts 
to grow in linear directions. This feature also 
increases fibroblast adhesion and activation in 
order to produce more collagen (Brunette et al. 
1988; Doyle et al. 2009; Martí et al. 2012)

3. Convergent or conical abutments. This shape 
guides tissue shrinkage towards the narrower 
diameter, thus stabilising the tissue in a coronal 
position (Rodriguez et al. 2016; Rodriguez et 
al. 2017)

It is clear that if the bone level is higher and a collar 
of circular fibres is formed around the abutment in a 
supracrestal position, the collagen fibres attached to 
the surrounding periosteum will inhibit further bone 
loss during the remodelling stage (Warren et al. 2002; 
Urdaneta et al. 2014).

These abutments do not have margins, and so 
do not have a ‘finish line’ because they are never 
disconnected. So the prostheses have knife-edge 
margins which can be easily adapted to the final 
clinical situation.

Advantages of internal connections

Multiple studies have shown that internal 
connections have better performances. Six 
advantages have been identified:

1. Reduced micro-movements
2. Better biomechanical behaviour
3. Even load distribution
4. Less screw loosening
5. Less micro-leakage
6. Lower levels of marginal bone loss
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The following report summarises the fi rst paper presented during the What are the limits of immediate 
implant placement and immediate restoration? session, at the EAO’s 26th annual Scientifi c Meeting in 
Madrid, 2017.

One of the main advantages of immediate restoration is time. Both the patient and clinician can benefi t from 
reduced treatment times. However, in general practice it is diffi cult to know when this approach should be 
selected, or whether a delayed approach is more suitable.

The socket without buccal bone wall
Paolo Fernando Mesquita
EAO Congress Scientifi c Report; (3), 57–59, 2018.

The speaker identifi ed two triangular areas in fresh 
extraction sockets (Figure 1):

 � the functional zone, which comprises mostly of 
residual bone (green)

 � the aesthetic zone, which is closely related to the 
buccal bone wall (red)

An immediate implant should never be placed in 
the aesthetic triangle. The buccal bone wall protects 
the blood clot and graft materials, and supports the 
horizontal and vertical position of the aesthetic 
soft tissues.

There are several clinical advantages associated 
with immediate implant placement: less invasive; 
lower morbidity; fewer surgical procedures; 
shorter treatment time; and fi nally the possibility 
of immediate provisionalisation. Although there is 
suffi cient clinical evidence to consider immediate 
implant placement as a predictable option from 
a functional point of view (as high documented 
survival rates range from 96–100%), these fi gures 
are only slightly less than the conventional protocol. 
However, there are still concerns regarding the 
aesthetic outcomes of this approach.

Aesthetic issues

The biggest aesthetic issues related to this treatment 
option are: lack of buccal volume; greyish aspect 
and/or recession; those which are associated with 
physiological bone remodelling were surgically 
compensated. Loss of buccal volume, greyish 
colouring and marginal recessions usually indicate 
that no bone is remaining in the buccal area. This is 
a multifactorial problem which has been associated 
with: implant diameter and 3D position; thickness 
and integrity of the buccal bone wall; gingival 
biotype; gap fi lling and/or soft tissue augmentation; 
and design of the abutment and prosthesis.

Mean mid-facial recessions of –1.13 ± 0.87mm at 2–8 
year follow-ups have been observed when the gap 
was not fi lled with biomaterials (Kan et al. 2011).

Several studies have claimed that fi lling the gap can 
compensate for natural resorption of the socket and 
improve results (according to CBCT images after 

the treatment) (Degidi et al. 2013; Lee et al. 2014; 
Morimoto et al. 2015). However, some cases have 
been reported which show a buccal bone width 
of 2mm on the CBCT, and where a lack of volume 
is clearly seen in a clinical occlusal view. This 
indicates that the presence of buccal bone itself is not 
suffi cient to guarantee a natural aesthetic volume 
(Figures 2–3).

Pre-clinical and clinical studies have shown that 
reconstructing the internal portion of the socket 
is not enough to compensate for physiological 
post-extraction ridge reduction (Araujo et al. 2011; 
Novaes et al. 2012; Sanz et al. 2017).
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What happens when no CTG is 
used at immediate implants? 

Two clinical studies following the same patient 
cohort used connective tissue grafts as a technique 
for resolving aesthetic problems. According to these 
studies, 5 out of 20 patients required connective 
tissue grafts (CTG) at the one-year follow-up. At the 
5-year follow-up, 8 out of 17 patients required a CTG 
for aesthetic reasons. These aesthetic complications 
occurred only at the buccal area, whereas the 
interproximal areas were stable or even improved 
over time (Cosyn et al. 2013; Cosyn et al. 2016).

Other studies have used CTG as a standard protocol 
for treating intact sockets, with stable aesthetic 
outcomes and no mid-facial recessions.

It is important to follow a prosthetic protocol to 
handle the cervical area in different soft tissue 
conditions. The speaker stated that in his opinion, 
more than 50% of recessions are caused by prosthetic 
factors; he recommended that proper guidelines be 
adhered to (Clavijo & Blasi. 2017).

The stability of grafted soft tissue has been the 
subject of extensive evaluation (although only in the 
short-term). According to several clinical studies, 
mucosal thickness can be increased by an average of 
1mm, although high rates of variability are present 
depending on other co-factors (Wiesner et al. 2010; 
Rungcharassaeng et al. 2012; De Bruyckere et al. 
2015; Eghbali et al. 2016).

The speaker’s protocol

In (clinical) reality, the exact percentage of sockets 
which present buccal wall defects is diffi cult to 
gauge. According to Zitzmann et al. (1999), about 
68% of clinical cases have some kind of defect. 
The literature presents numerous regenerative 
approaches for treating compromised sockets.

There are two factors to consider when deciding 
whether to place an immediate implant or a socket 
reconstruction: the residual bone and the gingival 
margin position. Moreover, two more factors should 
be taken into account to decide what hard and 
soft tissue procedures should be performed: the 
condition of the buccal plate and the tissue biotype 
(Figure 4).

Buccal plate defects may have different 
morphologies:

 � V-shaped defects: these are self-contained and 
non-critical, and can be successfully treated 
by grafting the gap with Bio-Oss CollagenTM, 
without a membrane

 � wider U-shaped defects: these do not protect 
the blood clot, and should be treated with a 
resorbable membrane and Bio-oss Collagen

 � extensive apical and palatal defects: in this 
scenario, no residual bone remains to anchor 
the implant. Therefore, the author strongly 
suggested that socket reconstruction is the best 
treatment option

Take-home messages

 � a fl apless or a minimally invasive envelope 
approach is important to protect and preserve 
the inter-proximal area, providing better vascular 
supply and facilitating hard and soft tissue 
reconstruction procedures

 � proper implant diameter selection and correct 
prosthetically-driven positioning is essential for 
providing enough room for the reconstruction 
and the emergence profi le

 � the reconstruction of the internal portion of the 
socket/bone defect is important, but may not 
be suffi cient to maintain the original gingival 
architecture

 � the compensation of the outer portion of the 
socket with a CT graft seems to be essential in 
most cases in the aesthetic zone 

 � properly designed provisional restorations or 
customised healing abutments are essential for 
sealing the socket and supporting the soft tissues 
guiding a perfect gingival architecture
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The following report summarises the second paper presented during the What are the limits of immediate 
implant placement and immediate restoration? session, at the EAO’s 26th annual Scientific Meeting in 
Madrid, 2017.

One of the main advantages of immediate restoration is time. Both the patient and clinician can benefit from 
reduced treatment times. However, in general practice it is difficult to know when this approach should be 
selected, or whether a delayed approach is more suitable.

The approach to posterior wide sockets
Otto Zuhr
EAO Congress Scientific Report; (3), 60–61, 2018.

Over the past few decades, there has been a shift 
from using traditional criteria to measure treatment 
success to using patient-reported outcome measures 
under the heading of Oral Health-Related Quality of 
Life (OHRQoL). From the patient’s perspective, the 
four parameters of treatment success are:

 � comfortable long-term function
 � a proper aesthetic appearance
 � low morbidity and treatment time
 � reasonable cost

These must also be incorporated into our decision-
making process.

As in the frontal area, immediate implant placement 
and restoration in molar areas is supported by 
extensive clinical documentation. Very promising 
survival rates (99.0% for immediate placement and 
97.9% for immediate provisionalisation or loading) 
have been reported in a meta-analysis (Atieh et  
al. 2010).

The scientific evidence surrounding these reported 
success rates is poor, however, due to the lack of 
reported complications. The speaker identified three 
categories of complications: technical, aesthetic and 
biological:

 � technical complications do not seem to be an 
issue between immediate and delayed protocols

 � aesthetic complications are not a priority in 
molar areas

 � biological complications may be the result of 
epithelial down-growth and the formation of a 
long epithelial junction in wide sockets

In a clinical study, bone was measured at the time 
of implant placement and again during re-entry. 
Although most of the gaps were filled with new bone, 
some were only partially filled, and the more coronal 
part of the implant was surrounded by connective 
tissue (Botticelli et al. 2004). It remains unclear 
whether these histologic findings may facilitate the 
occurrence of future biological complications.

A more recent multicentre randomised clinical trial 
concluded that the thickness of the buccal bone wall 
and the dimension of the horizontal gap have a 
major impact on the level of post-extraction changes 
in hard tissues (Ferrus et al. 2010). The speaker 
asked: ‘Can these factors be avoided or at least 
compensated?’

According to an experimental study in the dog 
model, filling gaps with Bio-Oss collagen can 
increase levels of hard tissue formation and the 
level of marginal bone-to-implant contact (Araujo 
et al. 2011).

Technically easy?

With this in mind, we have to recognise that 
immediate protocols in molar sites can offer more 
advantages. The only problem is that the procedure 
is technically difficult; for that reason it should not 
be viewed as a simple technique or an ‘easy’ option.

The speaker also described a clinical approach 
which can be useful for increasing the indications of 
immediate placement in premolar or molar areas. It 
should be noted that this technique is based on the 
speaker’s own experience after the socket-shield 
technique, and is not yet evidence-based. It involves 
preparing an implant osteotomy through tooth roots. 
An experimental study in the dog model (Hürzeler 
et al. 2010) has demonstrated that it is possible to 
prepare the osteotomy through the root. The root 
can even be used as a guide for stabilising the drills 
and can be taken out once the osteotomy is finished. 
In molar sites, this approach can have enormous 
practical advantages and make the procedure easier 
(Rebele et al. 2013) (Figures 1–6).

This approach can be called a ‘pre-extractive inter-
radicular implant bed preparation’. The speaker is 
conducting a prospective cohort study and at the 
time of this presentation has placed 27 immediate 
implants in molars using this procedure; thus far, 
no complications have been recorded (Zuhr et al.  
In preparation).
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The following report summarises the first paper presented during the The combination of dental implants 
and orthodontic therapy in the functional rehabilitation of partially edentulous patients session, at the 
EAO’s 26th annual Scientific Meeting in Madrid, 2017.

Missing incisors: implants vs space 
closure looking at crucial details
Marco Rosa
EAO Congress Scientific Report; (3), 62–63, 2018.

Orthodontics vs implants
Recent scientific evidence supports a different 
approach for rehabilitating missing incisors. 
Orthodontics is becoming an increasingly common 
treatment option for these patients.

Space closure is now a predictable procedure: 
periodontal tissues can be modified using 
orthodontic techniques, and even if restorations 
are required, orthodontics can match the long-term 
patient-centred objectives of current therapies.

The speaker presented a case involving a hopeless 
and malpositioned tooth 21. They identified the 
following key questions:

 � how should the implant be placed?
 � how can we regenerate the alveolar bone?
 � how can we rebuild soft tissue and the papilla?

Each of these problems can be solved with 
orthodontic space closure. In this case, orthodontics 
were the best method for remodelling the soft tissue 
and periodontal profile.

Another complex case was presented. This case 
involved a bridge and two missing adjacent incisors; 
after space closure, the remodelling of the soft tissue 
margins had to be controlled orthodontically using a 
combination of intrusion and extrusion.

In some cases, space closure must be finished with 
minimally invasive ‘no-prep’ composite restorations 
which require minimal maintenance, but are stable 
23 years after closure. In cases involving missing 
incisors and severe crowding, space closure is the 
best strategy also in order to correct malocclusion.

Pros and cons

The main advantages of space closure is that, in 
front of a growing patient, treatment can be 
finished before adolescence in a predictable and 
minimally invasive way. Implant treatment can be 
performed only at the end of growth and shows 
higher complication rates. The implant substitution 
presents difficulties with clinical management 
of the periodontal tissues, and is associated with 
complications such as peri-implantitis (Derks & 
Tomasi. 2015). Additionally, peri-implant soft tissues 
can often exhibit recessions, black triangles and 

inadequate colour or texture. Another problem 
which may arise is unpredictable infra-occlusion 
due to vertical eruption of other teeth, especially 
in young patients (Bernard et al. 2004; Zitzmann et 
al. 2015). Under these circumstances, implants are 
unpredictable in the long-term: 66% of patients had 
at least one complication over a follow-up of 16–22 
years (Dierens et al. 2016).

The main objections to space closure alternatives are 
based on: compromised occlusal function, reopening 
spaces over time, and the resulting ‘non-natural’ 
appearance. For several decades, however, the 
literature has shown that patients treated with space 
closure were healthier, had no occlusal disorders 
or temporo-mandibular disorders (TMD), and that 
the maintenance of natural dentition in patients 
with missing incisors is a valid treatment option 
(Nordquist & McNeill. 1975; Robertsson & Mohlin. 
2000). A recent comparison of space closure with 
modern implants in 20 patients yielded similar, 
well-accepted aesthetic results: better periodontal 
health associated with space closure and clear infra-
occlusion with implants (Jamilian et al. 2015). The 
general conclusion is that periodontal health is better 
with space closure but aesthetics have to be improved.

Improving aesthetics

To improve aesthetics, teeth should be restored 
after orthodontic space closure (Rosa & Zachrisson. 
2001). During space closure, the canines can be 
extruded and premolars intruded to ideally level 
the gingival margins, and both should be modified 
with a restoration. The vertical movements will level 
the gingival margins but may also produce one-wall 
vertical bone defects, which can be flossed effectively.

Patients with congenitally missing lateral incisors 
have small teeth and generally in these cases the 
central incisors also have to be restored to produce 
a natural-looking, balanced smile. In many of 
those patients, the centrals had to be widened and 
lengthened (Rosa & Zachrisson. 2007; Mirabella et al. 
2012; Ramazanzadeh et al. 2013; Wright et al. 2016).

A recent study recommended intruding the premolars 
first and extruding canines to mimic the function 
corresponding to their new positions. It found that the 
osseous defects caused by intrusion did not present a 
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special risk for periodontal tissue deterioration or for 
TMD in the long-term (Rosa et al. 2016).

Currently, malocclusions can be treated with space 
closure using bone anchorage through orthodontic 
mini-implants, even in unilateral cases. The speaker 
identified several ‘key words’ to be considered in 
treatment plans: malocclusion, tooth size, smile line 
and patient age.

Take-home message

The speaker stated that he does not view single 
implants as the main option for treating patients 
with missing incisors, especially in young patients 
and when the gingival margins are visible. Instead, 
resin-bonded bridges or even cantilevered 
prosthetics may be an important alternative in  
the future.

Preserving deciduous teeth and performing 
orthodontic space closure is certainly not the easiest 
approach, but it is the most conservative for young 
patients. According to Zachrisson, a root is almost 
always better than an implant, so the treatment 
principle should be: natural teeth in the aesthetic 
area and implants in posterior areas.

The speaker concluded that:

 � implants have an unpredictable long-term 
prognosis

 � space closure is an evidence-based treatment
 � currently, spaces can be closed in almost all 

malocclusions, so it is the preferred option for 
young patients

 � as patients with missing incisors have small 
teeth, several restorations of the anterior 
teeth are highly recommended to improve the 
aesthetic outcome
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The following report summarises the second and third papers presented during the The combination of 
dental implants and orthodontic therapy in the functional rehabilitation of partially edentulous patients 
session, at the EAO’s 26th annual Scientifi c Meeting in Madrid, 2017.

The use of implant-supported prostheses to 
restore function after orthodontic therapy
Javier Casas and Cristina Suárez
EAO Congress Scientifi c Report; (3), 64–65, 2018.

Orthodontics are being used with increasing 
regularity as an adjunctive treatment to facilitate 
implant rehabilitations. This approach may be 
carried out in two ways:

1. Correcting the position of the teeth to allow 
implant placement in a suitable prosthetically 
driven location

2. Developing the implant site with bone 
augmentation and soft tissue displacement

To highlight the relationship between orthodontics 
and implants, the speaker described two different 
clinical scenarios:

1. Correction of the occlusal plane by a combination 
of orthodontics and implants

2. Bone augmentation by orthodontic means

Implants in orthodontic anchorage

The speaker presented a case involving a partially 
edentulous patient: the occlusal plane was altered 
by alternating over-eruptions and edentulous 
spaces. The treatment plan involved implant 
placement, and the use of them as orthodontic 
anchorage to intrude the extruded teeth and to 
level the occlusal plane (Figure 1).

For cases such as this, a standard healing protocol 
has traditionally been recommended (Roberts et 
al. 1984; Majzoub et al. 1999; Huang et al. 2005). 
In 2010, however, a comparative long-term 
clinical study concluded that implants could be 
used immediately for orthodontic anchorage 
and that the conventional four-month healing 
period was not necessary (Palagi et al. 2010). A 
recent histomorphometric study in the dog 
model corroborated these fi ndings: it found that 
immediate static loads do not interfere with 
osseointegration, and that bone/implant contact 
levels and the amount of lamellar bone were the 
same in samples from immediate and delayed 
orthodontic loading (Rismanchian et al. 2017).

Another clinical study assessing peri-implant 
probing depth and marginal bone levels suggested 
that stable intra-oral orthodontic anchorage did not 
compromise the health of peri-implant tissues or the 
longevity of the implant (Marins et al. 2016).

Ortho-induced bone formation
The regenerative potential of extraction alveoli can 
be harnessed for implant site development by means 
of extrusion. The speakers stated that hopeless teeth 
are not useless teeth. The periodontal ligament can 
be extruded in an incisal direction to develop bone 
and gingiva for a potential site for an implant. This 
concept was developed by Salama and colleagues, 
who also published a classifi cation system based on 
the severity of the initial defect (Salama et al. 1993).

The speakers outlined several orthodontic 
considerations (Amato et al. 2012; Alsahhaf & Att. 
2016; Antoun et al. 2017):

 � brackets are placed gingivally
 � occlusal contacts should be re-contoured in 

each appointment, remarking that this is very 
important for the success of this procedure

 � the wire is activated 1mm vertically at 
one-month intervals

 � forces have to be light and constant
 � it is recommended to move about 1mm per month
 � an overcorrection of 2mm and a retention period 

of 2–6 months are advisable
 � periodontal status should be monitored every 

two weeks

Perio-Pro considerations 
(Hochman et al. 2014):

Hard tissues: orthodontic force creates tension on 
the periodontal ligament fi bres, stretching them on 
the bone surface and provoking cellular changes 
which lead to the formation of new bone.

Soft tissues: an anatomically based classifi cation in 
three types was defi ned depending on the level of 
keratinised tissue present:

Figure 1

i m m e d i a t e  i m p l a n t  l o a d i n g  
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 � Type I: if the muco-gingival line (blue) is apical to 
the level of the crest (green)

 � Type II: if the opposite is present (Figure 2)
 � Type III: if the defect is bigger

A systematic review comparing orthodontic 
extrusion with bone grafting prior to implant 
placement concluded that both methods are equally 
effective and neither is superior (Magkavali-Trikka 
et al. 2015).

Main concepts presented

The speakers made a number of statements based on 
different types of evidence:

 � shortening the healing period before applying 
orthodontic forces to implants does not seem to 
disturb the osseointegration process (evidence 
type II: prospective studies)

 � preservation/regeneration and immediate/early 
implant placement are the best treatment options 
for maintaining bone levels (evidence type I: 
randomised clinical trials)

 � forced orthodontic eruption may be an 
effective and less invasive method for implant 
site development (evidence type III: clinical 
experience)

 � comparing forced eruption with bone grafting, 
both methods of implant site development are 
equally effective (evidence type I: randomised 
clinical trials)
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The following report summarises the fi rst paper presented during the The restorative treatment of the partially 
edentulous periodontitis patient session, at the EAO’s 26th annual Scientifi c Meeting in Madrid, 2017.

This session focused on how to treat periodontitis patients. As an overview, the session chairs identifi ed 
three main options:

 � conservative: this approach involves scaling, root planing and maintenance. It has a good 
long-term prognosis but can also lead to aesthetic problems caused by tissue recession

 � conventional: the endo-perio-prosthetic approach aims to facilitate hygiene and eliminate furcations by 
radicular resections. However, cost, as well as periodontal and aesthetic variables, could affect the prognosis

 � implant: extracting teeth and placing implants. In well controlled patients, this approach allows us to 
achieve good outcomes, but the frequent occurrence of peri-implantitis in current rough 
implant surfaces is a complication which is diffi cult to manage

The chairs presented a borderline clinical case, for which each of the speakers tackled and presented 
their own treatment options.

The conservative approach
Ignacio Sanz Martín
EAO Congress Scientifi c Report; (3), 66–67, 2018.

The prognosis of the disease

The ‘conservative approach’ is an umbrella term 
which includes all measures for preventing and 
treating caries and periodontitis, and is aimed 
at preserving the existing dentition. Procedures 
following this approach are not sensitive to 
technique and are cost-effective; they are, however, 
often overlooked and undervalued by the patient.

The issue is that we do not know how each 
individual patient will respond to treatment. The 
decision-making process must therefore be based on 
a ‘probable prognosis’. In fact, the term ‘prognosis’ 
is itself confusing, as it is impossible to predict the 
course and outcome of multifactorial diseases.

A study following the natural progression of 
periodontitis in a population in Sri Lanka over a 
40-year period was recently published. The study 
found that the progression of periodontitis over time 
was stable, regardless of the initial severity of the 
disease (Ramseier et al. 2017).

Regarding the infl uence of age, there are particular 
ages when the prevalence of dental disease is 
particularly high, and during which it is possible 
that preventive measures may have an increased 
effect (Kassebaum et al. 2014; 2015).

A successful and cost-eff ective treatment

A 15-year follow-up clinical study of patients treated 
for periodontitis monitored tooth loss, and found 
that 83% of patients had good long-term responses 
(Hirschfeld & Wasserman. 1978) (Figure 1). Also, 
subgingival instrumentation was shown to reduce 
probing depth and improve attachment levels in 
direct proportion to the severity of the initial base-
line records (Philstrom et al. 1981).

There is currently evidence available supporting 
the benefi ts of adjunctive therapies (Smiley et al. 
2015). These therapies do not show high reductions 
of pocket depth, but the simplicity and low cost 
associated with these treatments makes them highly 
recommended (Figures 2–3).

When the conservative 
approach is not enough
Although good clinical outcomes are systematically 
achieved with low-cost treatment options in 
the aesthetic area, tissue recession is the main 
limiting factor.

In cases involving intra-osseous defects a 
supplementary surgical treatment is usually 
required. This can also be performed in a minimally 
invasive way, however, as the literature shows 
clinical attachment increases between 3–6mm.

In cases with furcation defects, long-term evidence 
has shown that it is possible to gain access with an 
apically repositioned fl ap. According to the literature, 
after a 15–25-year follow-up, 75% of patients were 
able to maintain the treated molars. In most of the 
remaining 25%, the reason the molars were lost was 
non-restorable caries.

Figure 1
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When teeth are lost
A shortened dental arch has been found to suffi ciently 
provide proper function and a similar oral health-
related quality of life (OHRQoL) for patients lacking 
molars (provided that at least four occlusal units are 
available in each side) (Khan et al. 2017).

Similarly, resin-bonded adhesive bridges in anterior 
areas (Maryland type) can provide restorative 
options with high survival rates after a mean 
observational period of fi ve years. Adhesive 
bridges with zirconia frameworks and a single-
retainer design seem to perform the best in a current 
systematic review (Thoma et al. 2017).

On the other hand, teeth with very little remaining 
structure can be successfully restored by adhesive 
restorations with low complication rates, according to 
a systematic review (Morimoto et al. 2016).

In spite of this, we cannot always carry out 
conservative treatments and rehabilitate patients 
with lost or hopeless teeth. Implants can offer 
survival rates of about 95% at fi ve years and 92% 
at ten years. But survival is not the same as success. 

‘Success’ implies absence of complications, yet 
complications are common in implant treatments.

Technical complications have been estimated to affect 
39% of implants; this is more than double the number 
of complications in tooth-supported reconstructions 
(15.7%) (Pjetursson et al. 2007). Regarding biological 
complications, roughly 22% of patients present peri-
implantitis. The onset of the disease is generally 
3–5 years after loading, and develops even in non-
periodontal patients. There is currently no predictable 
treatment approach available.

To conclude, the speaker stated that the conservative 
approach must not be forgotten, both from the 
biological and the restorative point of view. There is 
often a second opportunity to recover and maintain 
oral health in periodontal patients (Figure 4).
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The following report summarises the second paper presented during the The restorative treatment of the 
partially edentulous periodontitis patient session, at the EAO’s 26th annual Scientific Meeting in Madrid, 2017.

This session focused on how to treat periodontitis patients. As an overview, the session chairs identified  
three main options:

 � conservative: this approach involves scaling, root planing and maintenance. It has a good  
long-term prognosis but can also lead to aesthetic problems caused by tissue recession

 � conventional: the endo-perio-prosthetic approach aims to facilitate hygiene and eliminate furcations by 
radicular resections. However, cost, as well as periodontal and aesthetic variables, could affect the prognosis

 � implant: extracting teeth and placing implants. In well controlled patients, this approach allows us to 
achieve good outcomes, but the frequent occurrence of peri-implantitis in current rough  
implant surfaces is a complication which is difficult to manage

The chairs presented a borderline clinical case, for which each of the speakers tackled and presented  
their own treatment options.

The perio-prostho approach
Ignacio Sanz Sánchez
EAO Congress Scientific Report; (3), 68–70, 2018.

Complex cases

In Spain, about 8–10% of the general population 
are estimated to suffer from advanced periodontitis 
(Carasol et al. 2016). This kind of patient presents 
complex problems which cannot be solved with a 
conservative approach alone. The speaker presented 
a clinical case to illustrate this.

It is clear that using a conservative approach it is 
possible to manage most of the periodontitis cases 
and even to recover part of the lost attachment 
(Cobb CM. 2002; Hung & Douglas 2002). The 
treatment should therefore start with this. But in 
this case, the conservative treatment had limitations 
which would be confirmed during the patient’s 
re-evaluation (Figure 1).

Although there had been improvement in plaque 
levels and bleeding on probing indices at the 
re-evaluation, the pockets were still too deep to be 
properly maintained. At this point, three options 
were available:

1. Do nothing, and schedule the patient for a 
support and maintenance protocol

2. Extract the teeth with poor prognoses and 
place implants

3. Perform periodontal surgery for pocket reduction 
and periodontal health recovery

Option 1. The literature shows disease progression 
in patients with residual pockets ≧ 6mm after 
scaling and root planning. It is likely that these 
patients will continue to lose bone, and more likely 
that teeth will be lost (Renvert & Persson. 2002). 
When residual pockets are > 7mm, the risk of losing 
the teeth increases 64-fold (Matuliene et al. 2008). 
A conservative treatment approach alone for these 
patients is therefore not advised.

Option 2. All teeth with a questionable prognosis 
would have to be extracted and replaced with 
implants when it is indicated. However, there is 
strong evidence in the literature linking this type 
of patient with risk factors for peri-implantitis 
(Heitz-Mayfield L. 2008; Renvert & Polyzois. 2015). 
Therefore, it does not make sense to try to restore 
periodontal health by extracting teeth that are still 
viable in order to place risky implants.

Option 3. This option involves aiming to get 
access to the diseased root areas and regenerate 
periodontal tissue. According to the literature, 
residual PPD > 6mm represents an incomplete 

Figure 1
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periodontal treatment outcome and requires further 
therapy (Matuliene et al. 2008). In pockets > 6mm, 
a systematic review has confi rmed that surgical 
debridement can achieve better results than scaling 
and root planning (Heitz-Mayfi eld et al. 2002). The 
speaker selected this option.

Maintenance and implants 
in perio patients
The importance of long-term maintenance of 
periodontal health is supported by scientifi c 
evidence. As periodontally treated teeth are 
usually mobile, improving function using 
conventional splint therapy is a feasible option. 
The literature supports the long-term success of 
full-arch prostheses in perio patients (Nyman et 
al. 1975; Nyman & Lindhe. 1979; Carnevale et al. 
1998). According to the speaker, dental implants 
currently represent a lower biologic challenge than 
conventional full-arch bridges for these cases; he 
recommended that implants should be placed only 
where teeth have been lost.

Implants can be placed in periodontally 
compromised patients provided that: the patient 
is fully informed of the risk of peri-implantitis; 
the patient stops smoking; proper plaque control 
is maintained; a supportive therapy protocol is 
arranged; and technical complications are prevented 
(Smith et al. 2017).

Implant treatment also shows positive outcomes for 
patient satisfaction, with an OHRQoL score similar 
to that of a healthy patient (Fischer et al. 2015).

Prevention (Figure 2)

According to the consensus report of the 11th 
European Workshop on Periodontology (Jepsen 
et al. 2015), strategies for primary and secondary 

prevention are needed. Primary prevention 
measures should be carried out not only in healthy 
teeth but also at early signs of infl ammation. 
Secondary prevention focuses on teeth and implants 
already treated.

In practice, the effectiveness of supportive 
periodontal treatment was demonstrated more than 
three decades ago by a study which compared strict 
protocols with simple visits once a year (Axelsson 
& Lindhe. 1981) (Figures 3–4). In patients at risk of 
peri-implantitis, controls at fi ve or six months are 
recommended (Monje et al. 2015).

The speaker summarised the evidence in the 
literature in Figure 5.
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The following report summarises the third paper presented during the The restorative treatment of the 
partially edentulous periodontitis patient session, at the EAO’s 26th annual Scientifi c Meeting in Madrid, 
2017.

The implant approach
Tommie Van de Velde
EAO Congress Scientifi c Report; (3), 71–72, 2018.

Scientifi c evidence

The literature clearly supports the use of implants 
in periodontally compromised patients, although 
it also shows that these patients are more at risk of 
peri-implantitis and may have compromised clinical 
behaviour. Systematic reviews report varying levels 
of peri-implantitis, with documented prevalence of 
the disease ranging from 1.7% to 45%. All studies 
agree, however, that a history of periodontitis is risk 
factor for peri-implantitis (Figure 1).

These conclusions can be taken as a reference, but 
we should not automatically presume that the 
systematic reviews are strictly clinically relevant. 
There are various additional factors to consider 
before a clinical decision can be made:

1. ‘Confounding factors’, which infl uence results and 
may distort conclusions

2. Bias, which is unavoidable in studies, and can 
affect factors such as: degree of infl ammation, 
local and anatomical features

3. Time, an important factor in chronic diseases or 
when comparing teeth to implants; over time, 
clinical expertise and knowledge also changes 
and increases

4. Outcome variables, which usually do not include 
patient acceptance or aesthetic results and 
sensitivity; time constraints and fi nancial aspects 
are also common issues involved

Thus, the literature must be counterbalanced with 
the operator’s clinical experience and the patient’s 
individual circumstances, needs and preferences.

A patient-centred initial consultation

The speaker listed a number of questions which 
must fi rst be answered, including: Who is the 
patient? What is their main complaint? What is their 
degree of compliance, and for how long do they 
expect to undergo treatment?

It is also very important to assess how the patient 
reacts to the initial periodontal treatment. What 
is clear, however, is that a full resolution of the 
periodontal disease is a pre-requisite for placing 
implants. Once all of this has been completed, an 
individualised treatment plan can be created.

Oral hygiene compliance

According to the consensus report of the European 
Federation of Periodontology, plaque accumulation 
is a recognised causative factor for mucositis, and 
must be controlled as part of the primary prevention 
of peri-implantitis (Jepsen et al. 2015). The report 
recommends that implant reconstructions allow 
proper personal cleaning, diagnosis by probing and 
professional plaque removal.

Sometimes, the implant approach can offer better 
chances for keeping the prosthesis free of plaque 
than conservative and perio-prostho approaches. 
It may even sometimes be the case that the most 
reasonable option is to extract all residual teeth and 
place an implant overdenture (Figure 2).

Figure 1

Dental implants in periodontitis patients
• similar implant survival rates 
• similar supra-structure survival 
• increased probing depth 
• increased marginal bone-loss 
• higher incidence of peri-implantitis 
• higher incidence of technical and biological complications 
• outcome might be different 
• higher risk for implant failure 
• more implant loss 
• associated with systemic status 
• associated with smoking 
• associated with rehabilitation characteristics 
• no difference in survival in patients with SPT 
• no difference between fully-partially edentulism 
• more pathogenic microflora in partially edentulism 
• higher incidence without preventive maintenance 
• higher incidence at sites with inaccessible prosthetics 

Figure 2
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Prosthodontic considerations

A clinical study on partially edentulous patients 
identifi ed a close correlation between peri-
implantitis and accessibility to hygiene (Serino & 
Ström. 2015). In a recent epidemiological study on 
588 patients over nine years it was concluded that 
poor prosthetic design and margins which were too 
deep and close to the crestal bone (< 1.5mm) had 
higher odds for peri-implantitis (Derks et al. 2016).

Therefore the decision to keep a tooth, make a 
conventional bridge, or extract it and place an 
implant should be determined by site-specifi c 
conditions (Figure 3). In the end, the speaker 
concluded that there is no strict protocol to follow; 
each case deserves an individualised treatment.
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Site specific conditions

• tooth prognosis 
• coronal tooth structure 
• endodontic status 
• tooth position 
• strategic prosthodontic position 
• condition neighbouring teeth 
• opposing teeth 
• white aesthetics 
• pink aesthetics 
• periodontal support 
• alveolar bone anatomy 
• mucosal tissues 
• accessibility for oral hygiene 
•  …
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The following report summarises the fi rst paper presented during the The treatment of peri-implant soft 
tissue defi ciencies in the anterior maxilla session, at the EAO’s 26th annual Scientifi c Meeting in Madrid, 2017.

The session chair highlighted the scope of the problem currently posed by peri-implant defi ciencies in the 
anterior maxilla. He presented a series of questions to the audience which would be addressed by the 
three speakers:

 � patients are demanding long-term outcomes with stable peri-implant tissues. How can we prevent 
peri-implant tissue defi ciencies?

 � recessions around teeth seem to differ in their biological and anatomical characteristics from 
peri-implant defi ciencies. What are these differences?

 � currently, we treat peri-implant defi ciencies and recessions with the same surgical techniques. 
Is a new surgical approach required?

 � can we treat peri-implant defi ciencies with autogenous connective tissue grafts, and if so, 
which graft would be ideal?

 � in some cases, we may need to modify emergence profi les to change the contour of the restoration 
and facilitate surgical success. Is an interdisciplinary approach the only option for this?

 � do we need to modify our surgical approach to achieve more predictable results?

Aesthetic problems with implants 
in the anterior maxilla
Mario Roccuzzo
EAO Congress Scientifi c Report; (3), 73–74, 2018.

Five factors
The speaker described fi ve requirements for aesthetic 
(and inconspicuous) integration of implants into the 
surrounding tissues (Figure 1):

 � intact papillae
 � convex contour in the buccal aspect
 � scalloped mucosal margins
 � natural-looking soft tissue
 � no mucosal pigmentation

The prevention of soft tissue defi ciencies around 
implants depends on several morphological factors:

 � patient biotype
 � amount of keratinised tissue available
 � buccal bone thickness and interproximal 

bone levels
 � correct positioning of the implant with a 

suitable diameter 
 � hygienic peri-implant maintenance

The treatment of soft tissue defi ciencies is different 
in teeth than it is in implants.

To increase the height of peri-implant tissue, width 
must also be increased. In some cases, one surgical 
step is enough, but in others two are required. A 
certain tissue width is required if we want the creeping 
attachment to cover the margin of the restoration.

Thin soft tissue grafts work well in teeth; in the case 
of implants, however, wider grafts are required. For 
this reason, the speaker recommended the use of soft 
tissue grafts harvested from the tuberosity. This kind 
of graft can be obtained through a partial thickness 
fl ap (without releasing incisions) and utilises tissue 
from the palatal and/or distal areas to create a 
U-shaped graft (Figure 2).

Figure 1

The treatment of peri-implant soft tissue 
deficiencies in the anterior maxilla

10 yrs post-op

Inconspicuous implant
Intact papillae 

Scalloped mucosa

Convex contour buccal aspect

Harmonious soft tissue

No mucosal pigmentation

Figure 2
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Treatment: CTG maxillary tuberosity

Roccuzzo M, Gaudioso L, Bunino M, Dalmasso P 
Surgical treatment of buccal soft tissue recessions around single 
implants: 1-year results from a prospective pilot study.  

Clin Oral Implants Res 2014; 25: 641-6
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Immediate implants

In complex situations, implant placement should 
be postponed. A sequenced treatment protocol 
including GBR and CTG should be adopted.

Although existing evidence supports immediate 
placement in infected sites (as long as the protocol 
involves debridement, chlorhexidine irrigation and 
systemic antibiotics) (Chrcanovic et al. 2015), the 
speaker stated that he prefers to place immediate 
implants only when no infection is present. If there 
is infection, alveolar preservation is his preferred 
fi rst step for treatment (Figure 3).

Recessions caused by peri-implantitis are diffi cult 
to treat. The recommended technique involves: 
cleaning the implant surface thoroughly; grafting 
the defect with deproteinised bovine bone mineral 
with 10% collagen (DBBMC); and applying 
Emdogain® in adjacent tooth surfaces. Usually, no 
membrane is used. Suffi cient keratinised tissue 
is necessary.

Conclusion

 � the condition of the soft tissue must be 
considered before starting implant treatment, 
and the patient must be informed about eventual 
treatment requirements

 � implants should be placed in a periodontally-
guided position, meaning that the adjacent teeth 
should be periodontally healthy and suffi ciently 
healed following previous augmentation 
techniques (if they are required) (Figure 4)

 � onset of peri-implantitis must be recognised, as 
its post-treatment behaviour is different from 
soft tissue defects. In cases involving simple 
recessions, width can be suffi ciently increased 
using a CTG and a fl ap without releasing 
incisions. But when peri-implantitis is present, 
we must treat it accordingly; in cases where 
aesthetically displeasing defects have occurred, 
the implant should be removed (Figure 5)
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The following report summarises the second paper presented during the The treatment of peri-implant soft 
tissue deficiencies in the anterior maxilla session, at the EAO’s 26th annual Scientific Meeting in Madrid, 2017.

The session chair highlighted the scope of the problem currently posed by peri-implant deficiencies in the 
anterior maxilla. He presented a series of questions to the audience which would be addressed by the  
three speakers:

 � patients are demanding long-term outcomes with stable peri-implant tissues. How can we prevent  
peri-implant tissue deficiencies?

 � recessions around teeth seem to differ in their biological and anatomical characteristics from  
peri-implant deficiencies. What are these differences?

 � currently, we treat peri-implant deficiencies and recessions with the same surgical techniques.  
Is a new surgical approach required?

 � can we treat peri-implant deficiencies with autogenous connective tissue grafts, and if so,  
which graft would be ideal?

 � in some cases, we may need to modify emergence profiles to change the contour of the restoration  
and facilitate surgical success. Is an interdisciplinary approach the only option for this?

 � do we need to modify our surgical approach to achieve more predictable results?

Key variables influencing re-
treatment outcomes
Rino Burkhardt
EAO Congress Scientific Report; (3), 75–76, 2018.

A complex problem
We are facing a complex and multifactorial problem. 
Peri-implant deficiencies can be influenced by a 
number of patient- and site-related factors, but 
also by operator- or technique-related factors. It 
is important to distinguish between these types 
of complications, because the aetiology of the 
complication/defect may influence the prognosis.

Operator skills can be categorised as technical or 
non-technical. The former includes visual-spatial 
and psychomotor skills; the latter, cognitive social 
and personal resources. These psychological tools 
may influence four treatment areas:

 � diagnostic ability
 � treatment plan
 � technical performance 
 � post-operative care

Decision-making process

Diagnostic errors frequently arise from cognitive 
bias and/or specific personality traits (Saposnik et al. 
2016; Singh et al. 2017). For example, anchoring bias, 
overconfidence or risk-tolerance are all factors which 
may influence clinical decisions.

A sound understanding of the nature of errors 
and how they may occur is a pre-requisite for 
avoiding or minimising errors. For this reason, we 
should focus on a strategy which reduces bias 
(Croskerry P. 2005). Current data indicates that 
the actual rate of errors is underestimated (Graber 
ML. 2013). Generally speaking, physicians tend to 

overestimate the accuracy of their diagnosis (Berner 
& Graber. 2008). To ensure an un-biased approach 
to the clinical reasoning process, ‘cognitive forcing 
strategies’ have been described (Croskerry P. 2003).

The treatment plan may also be affected by a number 
of error factors. A coronally displaced mucosal flap 
with simultaneous connective tissue graft has been 
shown to be a suitable approach for treating mucosal 
dehiscences, although complete coverage was not 
achieved (Burkhardt et al. 2008).

The authors of a recent experimental study 
comparing the use of a CTG with a collagen matrix 
in dogs concluded that CTG significantly increased 
the resistance of the flap to tearing when applying 
disruptive forces, compared to controls without 
CTG. The study also found that a less pronounced 
effect was achieved by the interposition of a collagen 
matrix (Burkhardt at al. 2016).

When harvesting a palatal graft, a superficial 
dissection should be made to prevent taking adipose 
tissue located in the submucosa (3mm deep).

On the other hand, mechanical forces can 
influence the wound healing process via 
mechanotransduction in the extracellular matrix 
and the cytoskeleton of the cell. Forces applied 
on the macro scale can lead to myofibroblasts 
growth, fibrous proliferation and tissue contraction 
during the remodelling phase (Tomasek et al. 2002; 
Wong et al. 2012). Thus, immobilisation of the 
graft is crucial for minimising the production of 
hypertrophic scars and keloids.



Congress Scientific Report, Issue 3, February 201876

Technical performance

An RCT comparing the use of coronally advanced 
flaps alone and in conjunction with CTG to treat 
recessions concluded that both procedures were 
effective, but the adjunctive application of CTG 
increased the probability of achieving complete root 
coverage (Cortellini et al. 2009).

Regarding technical performance, the speaker 
described a recently submitted publication which 
analyses the influence of visual-spatial and 
psychomotor abilities in technically demanding 
surgical interventions. The study classifies these 
abilities into three groups:

 � spatial memory: complex visual-spatial 
organisation

 � psychomotor skills: hand stability and  
finger dexterity

 � surgical performance: this parameter was 
evaluated by an OSATS test (objective structured 
assessment of technical skills), according to 

‘respect for tissues’, hand motion and economy of 
movements, and instrument handling

From this, the speaker drew several conclusions:

 � surgical performance does not correlate with 
handedness, nor with self-perceived proficiency

 � a high correlation between visual-spatial abilities 
and surgical performance was found, while there 
was a low correlation between psychomotor 
abilities and surgical performance

 � these abilities play a different role throughout the 
learning process
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The following report summarises the third paper presented during the The treatment of peri-implant soft 
tissue deficiencies in the anterior maxilla session, at the EAO’s 26th annual Scientific Meeting in Madrid, 2017.

The session chair highlighted the scope of the problem currently posed by peri-implant deficiencies in the 
anterior maxilla. He presented a series of questions to the audience which would be addressed by the  
three speakers:

 � patients are demanding long-term outcomes with stable peri-implant tissues. How can we prevent  
peri-implant tissue deficiencies?

 � recessions around teeth seem to differ in their biological and anatomical characteristics from  
peri-implant deficiencies. What are these differences?

 � currently, we treat peri-implant deficiencies and recessions with the same surgical techniques.  
Is a new surgical approach required?

 � can we treat peri-implant deficiencies with autogenous connective tissue grafts, and if so,  
which graft would be ideal?

 � in some cases, we may need to modify emergence profiles to change the contour of the restoration  
and facilitate surgical success. Is an interdisciplinary approach the only option for this?

 � do we need to modify our surgical approach to achieve more predictable results?

Presentation of successfully 
treated clinical cases
Ion Zabalegui
EAO Congress Scientific Report; (3), 77–78, 2018.

The pathway to success
Each aspect of our surgical technique is important. If 
one step fails, everything fails:

 � microsurgery
 � partial thickness flap
 � vertical releasing incisions
 � connective tissue grafts
 � quality of donor tissue
 � combined restorative and surgical protocols 

(Berroeta et al. 2015)

Results depend not only on surgical protocols, 
but also on prosthodontics. The treatment of soft 
tissue deficiencies begins by placing an appropriate 
prosthesis with thin abutments to leave biological 
space. Only then can the CTG be performed. One of 
the limitations in this approach comes from the fact 
that the abutment cannot be changed for a thinner 
one (for example, in one-piece implants).

Technique

The best source for harvesting tissue is the lamina 
propria, located subepithelially. Suturing is also a 
technique-sensitive step in the surgical procedure: 
revascularisation occurs better with fewer sutures. 
The speaker stated that he does not use suspensory 
sutures, but makes incisions using a sclerotome 
and prefers to leave a small part of the graft 
exposed (Figures 1–2). He also recommended using 
a microsurgical approach, as it can substantially 
improve the vascularisation of grafts and the 
percentages of root coverage when compared to the 
conventional macroscopic approach (Burkhardt & 
Lang. 2005). The graft should be left for at least three 
months to heal before recommencing treatment.

Figure 1.1

Figure 1.2

Figure 2
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The speaker presented a complex case which was 
treated with various sequenced connective tissue 
grafts performed by tunnelling, without raising a 
flap (Figures 3–4).

Conclusion

Currently, soft tissue augmentation is the preferred 
treatment option in peri-implant soft tissue 
deficiencies. This is based mainly on clinical 
experience (evidence degree III).
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The following report summarises the debate which took place during the The treatment of peri-implant soft 
tissue deficiencies in the anterior maxilla session, at the EAO’s 26th annual Scientific Meeting in Madrid, 2017.

The session chair highlighted the scope of the problem currently posed by peri-implant deficiencies in the 
anterior maxilla. He presented a series of questions to the audience which would be addressed by the  
three speakers:

 � patients are demanding long-term outcomes with stable peri-implant tissues. How can we prevent  
peri-implant tissue deficiencies?

 � recessions around teeth seem to differ in their biological and anatomical characteristics from  
peri-implant deficiencies. What are these differences?

 � currently, we treat peri-implant deficiencies and recessions with the same surgical techniques.  
Is a new surgical approach required?

 � can we treat peri-implant deficiencies with autogenous connective tissue grafts, and if so,  
which graft would be ideal?

 � in some cases, we may need to modify emergence profiles to change the contour of the restoration  
and facilitate surgical success. Is an interdisciplinary approach the only option for this?

 � do we need to modify our surgical approach to achieve more predictable results?

Debate
Mario Roccuzzo, Rino Burkhardt and Ion Zabalegui
EAO Congress Scientific Report; (3), 79, 2018.

Why are peri-implant deficiencies more 
difficult to treat than recessions?
This has not been completely investigated in the 
literature, and only three studies have been carried 
out to explore this issue (Burkhardt et al. 2008; 
Zucchelli et al. 2013; Roccuzzo et al. 2014).

It is often the case that implants which have soft 
tissue deficiencies have been malpositioned. Another 
consideration is the biological value of the surgical 
bed, which is much lower in the case of implants.

Are implants a good treatment 
option in young patients?
In young patients, there is residual growth of 
teeth and surrounding tissues. It is yet to be fully 
understood how this growth will affect or be affected 
by implant restorations, which remain unchanged. 
For this reason, an adhesive pontic could be a good 
option for a young patient.

Where should we harvest 
connective tissue for grafts?
The speakers each had different preferences. 
Roccuzzo recommended the tuberosity, due to its 
higher density. Zabalegui stated that he generally 
harvests tissue from the palatal surface, although 
he also harvests from the tuberosity if it is available. 
Burkhardt emphasised that there is insufficient 
evidence. He conceded that the tissue from the 

tuberosity is denser and has more volume, but 
mentioned that fibrosis is more likely to be provoked 
from tuberosity tissue. A thinner graft is needed in 
teeth, but in implants the tissue from the tuberosity 
could be more convenient.

Is training an issue in surgical 
performance?
Burkhardt suggested that clinicians should train 
themselves specifically with adequate models. 
Surgical performance may improve with practice.
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The following report summarises the first paper presented during the Liaison for the best patient service. 
Materials of choice for anterior restorations? session, at the EAO’s 26th annual Scientific Meeting in 
Madrid, 2017.

Implant restorations combine biological and technical issues which are similar to and yet different from those 
associated with tooth restorations. There are a number of specific factors which play an important role in 
implant restorations such as: implant position; design, shape, material and colour of the selected abutment; 
prosthetic design; and the effect of the restorative components on surrounding tissues.

There are three basic types of materials used in anterior restorations: disilicate, zirconium and metal 
porcelain. The question is: how important is the material in the overall treatment process? And which of the 
three materials can offer the best tissue integration in the aesthetic area?

The clinical use of zirconia in 
restorations in the anterior region
Guillermo Pradíes and Javier Pérez
EAO Congress Scientific Report; (3), 80–82, 2018.

Classification and terms
Nowadays, a good and practical classification of all 
ceramic systems could be: silicate ceramics, oxide 
ceramics and hybrid materials.

The behaviour of ceramic materials can be briefly 
summarised as follows: the higher the crystalline 
phase in the ceramic composition, the more strength 
it has; the greater the vitreous phase, the better its 
aesthetics are likely to be. An intermediary balanced 
ceramic composition is therefore needed (Figures 1–2).

When describing the material, we use the word 
‘zirconium’. However, this is often too vague, and 
additional information is required (Figure 3). The 
phase of zirconia is dependent on the temperature. 
Tetragonal zirconia is the most common, and can be 
stabilised by yttria. This is known as yttria-stabilised 
tetragonal zirconia polycrystal (Y-TZP). Its strength 
is due to the properties of zirconia which allow it to 
close microcracks by the material transition to the 
monoclinic phase.

The clinical performance of zirconia was 
demonstrated by a comparison with metal-ceramic 
restorations (Suárez et al. 2004). Concerns about the 
aging process of zirconia had also been raised in 
the field of orthopaedics (Chevalier J. 2006). Later, a 
prospective clinical study reported that the survival 
rate of four-unit posterior zirconia bridges was only 
76.5% after a four-year follow-up (Salido et al. 2012).

Zirconia abutments

To ensure long-term stability, a minimum thickness 
of 0.8mm is required in the entire structure of the 
zirconia abutment (Martínez-Rus et al. 2014). In 
a comparative in vitro study on a sample of 20 
titanium and 20 zirconia abutments, the highest 
fracture resistance was achieved with titanium 
abutments restored with monolithic lithium 
disilicate crowns (Martínez-Rus et al. 2012).

Figure 1

Figure 3

Figure 2
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Figure 4

Figure 5

Some major disadvantages have been associated 
with pre-contoured zirconia abutments: they do not 
easily accommodate modifications or direct ceramic 
application over them. Furthermore, when they are 
directly connected to implants, they are susceptible 
to wear, damage and fatigue. To resolve this, some 
manufacturers have added a titanium base to 
zirconia abutments, which ensures lower levels of 
friction fractures.

According to the speaker, a good option for 
preventing mechanical failures would be to use a 
biologically oriented preparation technique (BOPT) 
with margin-less preparation of teeth and titanium 
abutments and cemented zirconia crowns. Aesthetic 
results associated with this approach are not always 
optimal, however it should be noted that they can be 
better with a margin-less preparation than with the 
standard margin preparation.

Could the aesthetics be improved? A recent clinical 
study evaluated the optical interference of subjacent 
abutment materials with their aesthetic appearance 
at coronal and soft tissue margin levels. The study 
concluded that although the lowest optical values 
were measured on zirconia abutments in terms of 
Delta E, they were still above the acceptable value 
(Martínez-Rus et al. 2017).

The evolution

In a retrospective survey of comparative long-term 
results of zirconia-veneered and metal-ceramic 
crowns on natural teeth in the posterior area, no 
significant differences between the crown types 
were reported (Ozer et al. 2014). Currently, zirconia 
structures are designed with a uniform thickness 
and an underlying shape which makes them more 
resistant to fractures. Indeed, the anatomical design 
of the abutment supporting the zirconia crown 
decreases chipping dramatically (Sundh & Sjögren. 
2004; Silva et al. 2012).

In addition to the design, chipping can also be 
caused by features of the manufacturing processes. 
Sudden changes in temperature during this process 
encourage the formation of micro-bubbles which can 
lead to fractures in future. It is important to control 
shrinkage and the corresponding stress between 
the periphery and core of zirconia through slower 
heating/cooling cycles (Pascual et al. 2001).

Monolithic zirconia

Chipping does not occur in monolithic zirconia 
restorations, provided a proper anatomical design 
has been applied.

The need for occlusal adjustments should be 
minimised, as the surface should be altered as little 
as possible. If the zirconia restoration was ground, 
it must be polished in the lab, or even heated to 
cause a reverse transformation (from monoclinic to 
tetragonal) (Denry & Kelly. 2008).

Regarding its impact on the antagonist teeth, 
zirconia is much less abrasive and causes less wear 

on the opposing teeth than feldspathic porcelain 
(Hmaidouch et al. 2014).

Aesthetics are a significant concern in monolithic 
zirconia, as it lacks translucency and natural 
appearance. To overcome this, a buccally thin 
veneering technique has been proposed using a 
lithium disilicate ceramic laminate which does not 
encroach into functional areas (Figures 4–5).

Another method for improving aesthetics is to 
use a hybrid abutment by cementing zirconia to 
mechanical interfaces on titanium. This approach 
attempts to harness the advantages of both 
materials: the mechanical stability of titanium and 
the aesthetic appearance of zirconia (Carvalho et 
al. 2014). Needless to say, a strict adhesion protocol 
must be followed.

The submucosal zirconia should be polished to a 
surface roughness of Ra=0.2μm. This roughness 
helps attachment gain as it has better cellular 
proliferation rates than highly polished surfaces (of 
Ra=0.05 μm) (Mustafa et al. 2008, Happe & Körner. 
2011; Happe et al. 2015). No stain or glazes are 
applied where the surface is in contact with  
soft tissues.

Translucent zirconia

There is one more step in the race for improving 
the aesthetics of zirconia. The ability to pass light 
thorough zirconia structures is related to its particle 
and grain size (the smaller the better); density 
(absence of pores); and crystalline microstructure.

In general, an inverse relationship between strength 
and translucency has been shown. These two 
properties are heavily influenced by the sintering 
process and the percentages of yttria and alumina in 
the ceramic composition. By modifying these factors 
during the manufacturing process, new materials 
with intermediate properties between conventional 
zirconia and lithium disilicate can be obtained 
(Carrabba et al. 2017).
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Take-home messages

 � the word ‘zirconia’ is not enough
 � a titanium interface is highly recommended to 

connect zirconia abutments to implants
 � the low-temperature aging process is still not 

fully understood
 � the clinical and laboratory management of 

zirconia are both crucial
 � changes to the optical properties of zirconia also 

affect mechanical behaviour
 � monolithic translucent zirconia with an aesthetic 

laminate is ready for use
 � in the aesthetic zone, there are options beyond 

zirconia (Figure 6)
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The following report summarises the second paper presented during the Liaison for the best patient 
service. Materials of choice for anterior restorations? session, at the EAO’s 26th annual Scientifi c Meeting 
in Madrid, 2017.

Implant restorations combine biological and technical issues which are similar to and yet different from those 
associated with tooth restorations. There are a number of specifi c factors which play an important role in 
implant restorations such as: implant position; design, shape, material and colour of the selected abutment; 
prosthetic design; and the effect of the restorative components on surrounding tissues.

There are three basic types of materials used in anterior restorations: disilicate, zirconium and metal 
porcelain. The question is: how important is the material in the overall treatment process? And which of the 
three materials can offer the best tissue integration in the aesthetic area?

Alternatives to zirconia restorations 
in the anterior region
Vincent Fehmer and Daniel S. Thoma
EAO Congress Scientifi c Report; (3), 83–84, 2018.

Although the use of zirconia is currently considered 
standard in the aesthetic area, the decision to use it 
should be made with the patient in mind, as well as 
the clinician and technician. Patients expect healthy, 
functional, aesthetic and long-term restorations. To 
meet these expectations, practitioners must consider 
the materials and various requirements of the 
laboratory and dentist.

The clinician’s perspective

The colour of peri-implant soft tissues matches 
that of the contralateral tooth in only a third of 
cases. The peri-implant mucosa often shows visible 
discolouration, and the determining factor is the 
mucosal thickness (Fürhauser et al. 2005; Sailer et al. 
2014). Soft tissue thickness can be augmented by a 
connective tissue graft, thereby improving aesthetics 
and decreasing levels of marginal bone loss.

A randomised controlled trial carried out in 2007 
compared optical outcomes in the aesthetic area 
of a group of patients with metal-ceramic crowns 
to another group treated with ceramic abutments 
and ceramic crowns. The results were statistically 
signifi cant, especially when a thin mucosa was 
present and no soft tissue grafting was performed. 
Soft tissue thickness is therefore a critical factor; if 
there is enough marginal thickness available, the 
choice of material is irrelevant from an aesthetic 
point of view (Jung et al. 2007; Jung et al. 2008).

The technician’s perspective

The technician’s perspective is based on the optical 
properties of materials when light goes through 
them (Figure 1).

It should, however, be taken into account that 
although ceramics have better aesthetics, they are 
signifi cantly weaker than metals. The selection 
of materials should be based in part on aesthetic 
aspects (for instance, the brightness value or 

translucency of the neighbouring teeth), and in part 
on the available inter-occlusal space and clinical 
evidence from survival rates (Fehmer et al. 2014). 
The speakers emphasised that the selection of 
reconstructive materials is not a subjective process, 
and clinicians should follow clear guidelines based 
on these factors (Figures 2–5).

Material strength

As abutment materials, ceramics are limited by their 
brittleness. The most resistant ceramic is zirconia, 
however it is still much weaker than titanium. 
Other ceramic abutments have been tested, but 
have been found to be too fragile in vitro (Yildirim 
et al. 2003; Leutert et al. 2012). Zirconia abutments 
with a titanium interface supporting monolithic 
zirconia crowns currently have the best mechanical 
performance. Laboratory tests have shown titanium 
bases bending under a 30º angulated static loading 

Figure 1

2
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(ISO 14801), instead of fracturing the abutments, 
which is what happens when no metal base has been 
interposed (Sailer et al. 2017 submitted).

Back to the clinic again

Regarding materials, the speakers discussed various 
systematic reviews of abutments, single crowns, 
and fi xed dental prostheses on implants (Sailer 
et al. 2009; Jung et al. 2012; Pjetursson et al. 2012). 
The fi ve-year survival rates of metal abutments 
and zirconia abutments seem similar; however 
the comparative rates of metal-ceramic and all-
ceramic restorations were 35x higher (at the level 
of abutment), 8x higher (level of crown) and 50x 
higher (level of multi-unit fi xed partial prostheses). 
It should also be noted that ten-year results are only 
available for metal-ceramic prostheses.

Having summarised the clinical evidence, metal-
ceramic reconstructions should be considered the 
current standard. There are no contraindications for 
their use in single- and multi-unit reconstructions. 
The only concern to be considered would be a thin 
biotype in the aesthetic region.

Another interesting indication for metal-ceramics is 
in combination with tooth-supported restorations in 
complex cases, and even in cases where cantilevers 
are present. In the case of the latter, there is currently 
no evidence of the clinical use of cantilevers other 
than with metal-ceramic restorations.

Although they have not yet been suffi ciently 
documented, hybrid abutment confi gurations with 
a titanium base and zirconia cemented onto it are 
widely used for partial fi xed prostheses as well as 
single restorations.
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The following report summarises the fi rst paper presented during the Alternatives to titanium as an implant 
material and custom-made implants session, at the EAO’s 26th annual Scientifi c Meeting in Madrid, 2017.

This session explored possible alternatives for implant materials in order to understand the latest 
developments and discern whether they can be considered viable alternatives for titanium in clinical practice.

PEEK implants: ready for clinical use?
Pär Johansson
EAO Congress Scientifi c Report; (3), 85–86, 2018.

Polyetheretherkeratone (PEEK) has been used with 
increasing regularity as a biomaterial for treating 
trauma and orthopaedic cases, as well as in spinal 
implants. PEEK’s inertness and low elastic modulus 
have made it suitable for implants being placed close 
to the bone (Kurtz et al. 2007). In the dental fi eld, it 
is known for its numerous applications – mainly to 
make provisional prostheses and abutments.

PEEK surfaces are bioinert and hydrophobic, 
qualities which help minimise microbiological 
proliferation; however, unmodifi ed PEEK 
surfaces do not have any properties which enable 
osseointegration (Rabiei et al. 2013). Bone/implant 
contact levels achieved by PEEK implants are 
signifi cantly lower than those of titanium (Nakahara 
et al. 2012; Webster et al. 2012; Wu et al. 2013) and 
need to be improved. This can be done by increasing 
the bioactivity of PEEK.

PEEK surfaces

In various attempts to modify its biological 
properties, PEEK has been used as a platform for 
developing novel bioactive composite materials. 
However, any modifi cations to its biological 
properties should not affect the properties of the 
core material. This is because, to date, blended HA/
PEEK composites have involved a trade-off, where 
mechanical behaviour is exchanged for 
enhanced bioactivity.

The latest research has focused on surface 
modifi cations. Physical or chemical modifi cations 
aim to change the topography of the material by 
increasing surface area and improving wettability. 
These methods involve applying bioactive coatings 
like HA and TCP (or even TiO2) to the surface of 
sintered PEEK (Han et al. 2009; Lee et al. 2013).

However, it is well known that thick coatings are 
at risk of delamination. Spin coating has been 
used to deposit extremely thin layers (20–40 nm) 
of nano-HA. This technique does not affect the 
underlying roughness on the micro level, but 
increases osseo-conductivity and bone/implant 
contact levels. Additionally, removal torque was 
signifi cantly improved in a rabbit model. These 
effects of spin coating were more prominent at 

three weeks, during the early phases of bone 
formation; at twelve weeks, the differences almost 
disappeared (Johansson et al. 2014 and 2016; 
Johansson et al. 2015).

PEEK biomechanical properties

Titanium is eight times more rigid than bone. In 
contrast, PEEK can be designed and reinforced with 
carbon-fi bres to have a similar elastic modulus to 
cortical bone, thus drastically reducing the risk of 
stress shielding. A recent study had controversial 
fi ndings, reporting that no biomechanical 
advantages were demonstrated in polymer implants 
when compared to titanium, in a fi nite element 
analysis (Korabi et al. 2017). Optimal stiffness levels 
are yet to be defi ned. The speaker suggested that 
perhaps optimal biomechanics could be achieved if 
stiff implants are used during the healing phase, and 
fl exible implants during the loading phase.

Conclusions

Experimental research (type III) has shown that:

 � unmodifi ed PEEK is unsuitable to be used as an 
implant material

 � PEEK’s bioactivity can be improved with 
bioceramic coatings

 � to date, the optimal implant stiffness remains 
undefi ned

Figure 1

Main concepts presented  Based on  

Unmodified PEEK is unsuitable as a dental implant material Experimental research 
 

The bioactivity of PEEK can be improved with incorporation or coating of 
bioceramics 

Experimental research 
 

The optimal stiffness of dental implants remains undefined due to 
contradictory research outcomes  

Experimental research 
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The following report summarises the second paper presented during the Alternatives to titanium as an 
implant material and custom-made implants session, at the EAO’s 26th annual Scientific Meeting in 
Madrid, 2017.

This session explored possible alternatives for implant materials in order to understand the latest 
developments and discern whether they can be considered viable alternatives for titanium in clinical practice.

Ceramic implants a real alternative to 
titanium today? Part I: material aspects
Christel Larsson
EAO Congress Scientific Report; (3), 87–88, 2018.

There is a strong evidence-base supporting the use of 
titanium in implants. However, there are a number 
of reasons for using ceramic implants:

 � aesthetics: in cases involving a receding or thin 
mucosa, ceramic implants can match the colour of 
natural teeth much better than titanium

 � immune response: instances of titanium allergies 
have been reported in the literature

 � peri-implant tissue response: ceramic surfaces are 
less prone to bacterial adhesion

 � galvanic side effects: theoretical possibility  
in metals

 � patient preference: some patients favour ceramics 
over metals

The speaker then described the differences in atomic 
bonding and molecular structure between metals 
and ceramics which influence their mechanical 
behaviour under loading. Metals show high strength 
and resistance to stress and deformation. Ceramics 
show high stiffness but lower resistance to tensile 
stress and deformation as they are brittle materials. 
The brittleness of zirconia-based ceramic materials 
that are used for implants can be offset by their 
unique ability for phase transformation toughening. 
This process strengthens the ceramic and reduces 
risks of fracture.

Strong covalent atomic bonds make ceramics less 
prone to interactions with its environment which 
may be advantageous in reducing risks of negative 
host response.

The speaker then presented five hypotheses, to 
explore whether this toughening mechanism is 
enough to offset mechanical implant failure.

Hypothesis 1: Higher risk of implant 
fracture due to less strength?
The brittleness and lower resistance to deformation 
of zirconia implants may lead to an increased risk of 
mechanical failure (such as fracture). 

Hypothesis 2: Higher risk of mechanical 
implant failure due to fatigue?
Mechanical (cyclic loading) and chemical factors 
(moisture) cause degradation of the implant 
material at low loads. Defects may act as crack 
initiation sites. Ceramic materials are less able to 
adapt to crack formation and may be at higher risk 
of fatigue failure.

Hypothesis 3: No significant 
differences in osseointegration?
Titanium and zirconia implants have similar 
chemical (oxide layers) and physical (moderately 
rough surface topography) surface characteristics 
and are likely to show equal potential for 
osseointegration (Hafezeqoran et al. 2017; Bauer et 
al. 2013).

Hypothesis 4: Lower risk of 
peri-implant disease?
In vitro tests suggest that zirconia shows less 
biofilm formation and bacterial adhesion than 
titanium (Roehling et al. 2017).This is attributed 
to differences in hydrophobicity, reduced surface 
energy and wettability. The inflammatory response 
has also been reported to be reduced although 
an explanatory model is lacking. There may be 
a possibility of fewer instances of peri-implant 
disease at zirconia implants.

Hypothesis 5: Lower risk of 
adverse immune response?
Although a passive oxide layer of TiO2 is formed 
on the surface of titanium implants, mimicking the 
chemical properties of the inert ceramic implants, 
some release of Ti ions occurs, which has been 
suggested to be associated with allergic responses 
(Tschernitschek et al. 2005).
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The following report summarises the third paper presented during the Alternatives to titanium as an 
implant material and custom-made implants session, at the EAO’s 26th annual Scientific Meeting in 
Madrid, 2017.

This session explored possible alternatives for implant materials in order to understand the latest 
developments and discern whether they can be considered viable alternatives for titanium in clinical practice.

Ceramic implants as a real alternative to 
titanium today? Part II: clinical outcomes
Ralf Kohal
EAO Congress Scientific Report; (3), 89, 2018.

Ceramic implants are a treatment option which 
seems to be preferred by many patients. This is due 
to: lower associated risk of allergic response; better 
aesthetics; lower susceptibility to corrosion; no 
metallic ion release; better tissue acceptance; lower 
rates of biofilm adherence; and the trend towards 
holistic medicine.

The biocompatibility of zirconia has been well 
documented both in cell culture tests and in multiple 
animal experiments (Kohal et al. 2004). Titanium-
like levels of osseointegration have been repeatedly 
confirmed in terms of bone/implant contact and 
removal torque tests (da Silva et al. 2010; Manzano et 
al. 2014; Pieralli et al. 2017). We can therefore conclude 
that modified-surface zirconia may be considered a 
potential alternative for implant materials; however, 
further clinical studies are required.

Regarding the stability of zirconia implants, 
laboratory investigations reported in the current 
literature conclude that one-piece ceramic implants 
are able to withstand chewing forces, and two-piece 
implants are rapidly improving.

There are numerous reports concerning the clinical 
applications and success rates of ceramic implants. 
As an example of the recent increase in demand 
for ceramics, the speaker showed a number of 
implant brands and systems, some of them already 
withdrawn from sale.

Scientific data on ceramic implants is also a growing 
(although incomplete) field. Authors of a recent 
systematic review concluded that the short-term 
cumulative survival rates and the marginal bone 
loss around zirconia implants (for single -tooth 
replacements or small fixed dental prostheses) are 
promising, although additional data is still needed to 
confirm long-term predictability (Pieralli et al. 2017).

The speaker then revisited the five hypotheses put 
forward by the previous speaker, and replied to 
each one:

Hypothesis 1: Higher risk of implant fracture due to 
less strength: Not been demonstrated

Hypothesis 2: Higher risk of mechanical implant 
failure due to fatigue: Not been demonstrated

Hypothesis 3: No significant differences in 
osseointegration: Yes

Hypothesis 4: Lower risk of peri-implant disease: 
No data

Hypothesis 5: Lower risk of adverse immune 
response: Hopefully
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The following report summarises the fourth paper presented during the Alternatives to titanium as an 
implant material and custom-made implants session, at the EAO’s 26th annual Scientifi c Meeting in 
Madrid, 2017.

This session explored possible alternatives for implant materials in order to understand the latest 
developments and discern whether they can be considered viable alternatives for titanium in clinical practice.

Are custom-made implants 
ready for clinical use?
Daniel Wismeijer
EAO Congress Scientifi c Report; (3), 90–91, 2018.

When discussing custom-made implants, we are 
faced with a ‘disruptive innovation’. This kind of 
innovation creates a new market and value network, 
ultimately disrupting the existing market and 
network, and displaces established market leaders 
and alliances (Bower & Christensen. 1995). The 
speaker described how disruptive innovation has 
a ‘signifi cant societal impact’ (Huang et al. 2013) 
(Figure 1)

Custom implants can be made of metals, polymers 
or ceramics. They can be printed in a controlled 
additive layer manufacturing (ALM) atmosphere 
(with neutral gasses and restricted oxygen) insuring 
high purity of material.

Digitalisation and 3D-printing have created a 
paradigm-shift in dentistry. Crown and bridgework 
can be 3D printed in resin restorations either as 
temporary or fi nal restorations that can stay in the 
mouth for an indefi nite period (Figure 2).

3D printed implants can be printed in titanium 
(Figure 3) and today, it is possible to print zirconia 
(if shrinkage during thermal sintering is taken into 
account) (Figure 4).

With customised implants, fewer adjustments and 
fewer bone preparation or augmentation procedures 
are required during surgery. This means: shorter 
surgery times and less follow-up surgery. The 
problems with this technology, however, arise from 
uncertainty surrounding regulations, certifi cation, 
and design ownership.

Based on the CBCT data, a replica of the tooth 
root to be extracted can be prepared as an implant 
tailored to the specifi c needs of the patient (Figure 
5). Through a similar digital workfl ow, customised 
bone substitutes which fi t the individual patient’s 
anatomy can be also printed.

Figure 1

Disruptive innovation  
An innovation that creates a new market and value network and eventually  
disrupts an existing market and value network, displacing established  
market leaders and alliances.  
The term was defined and the phenomenon analyzed in 1995. 
 

More recent sources also include "significant societal impact"  
as an aspect of disruptive innovation (2013) 
 
Bower, J. L., and C. M. Christensen.  

"Disruptive Technologies: Catching the Wave."  

Harvard Business Review 73, no. 1 (January–February 1995): 43–53. 
S.A.Huang, P.Liu, A.Mokasdar,L.Hou.  

Additive manufacturing and it’s societal impact: a literature review  

 Int J Advanced Technology July 2013, 67;5:1191-1203 

Figure 3

Digitalization. Custom-made Dental Implants  

Figure 4

Digitalization. Custom-made Dental Implants 

Figure 2

Effects of build direction on the mechanical properties of 3D-printed  
complete coverage interim dental restorations  
Nawal Alharbi · Reham Osman · Daniel Wismeijer  J Prosth Dent 2016 

 3D printing in dentistry 
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Medical devices are now the subject of a recent 
European Union regulation: 2017/745 (Figure 6). 
The regulation extends to the whole supply chain: 
from device and software manufacturers, to the 
cloud provider, the treatment provider and fi nally 
the patient. As stated in the regulation and quoted 

as follows in article 10: ‘Manufactures of custom 
made medical devices shall draw up and keep up 
to date and keep available for competent authorities 
documentation in accordance with Section 2 of 
Annex XIII.’ This means that anyone that produces 
a custom made medical device will be seen as a 
manufacturer.

According to MEDDEV 2.4/1 rev.9 relating to rule 
8, fi rst hyphen of Annex IX to directive 93/42/EEC, 
examples of medical devices to be placed in the teeth 
such as bridges and crowns, dental fi lling materials 
and pins and dental alloys ceramics and polymers 
are to be classifi ed as Class IIa medical devices.

According to the same directive and rule 8 of Annex 
IX to directive 93/43/EEC, since they are placed 
directly in the gum, dental abutments should be 
considered as implantable devices as well as dental 
implants meaning they are classifi ed as Class IIb 
medical devices.

The medical device directive state that review 
and QMS implementation will be verifi ed along 
with the technical fi le and clinical investigation 
documents. Conformity assessment by a Notifi ed 
Body is required before affi xing a CE mark. This 
means among others that an audit of the full quality 
assurance system according to ISO 13485:2012 must 
be carried out. Dental labs and or dentists that 
make individual abutments that fi t the implants 
for their patients are thus seen as Class IIb medical 
device manufacturers. 

2017/745: However, there is still ambiguity 
surrounding the classifi cation of dental abutments as 
class IIa or IIb. The speaker announced that he was 
sure that many dental labs and (restorative) dentists 
are not aware of this hurdle and the impact this can 
have on everyday dental implant practice.

The evidence used by the speaker throughout his 
presentation is summarised in Figure 7.
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The following report summarises the chairperson’s introduction to the Diagnosis and treatment planning 
in implant dentistry in light of the prevalence of peri-implant diseases session, at the EAO’s 26th annual 
Scientific Meeting in Madrid, 2017.

Diagnosis and treatment planning 
in implant dentistry in light of the 
prevalence of peri-implant diseases
Nikolaos Donos
EAO Congress Scientific Report; (3), 92–93, 2018.

A non-negligible problem
It has been shown that peri-implantitis affects as 
many as 10% of implants and 20% of patients after 
5–10 years of follow-up (Mombelli et al. 2012). Due 
to the variability of these figures, this data should 
be taken with caution and is not suitable for meta-
analysis. In spite of this, there is no doubt that we 
are dealing with a problem that cannot be ignored.

In a recent systematic review comparing treatment 
outcomes in healthy and periodontitis patients, 
survival rates clearly were significantly lower in the 
latter. It can be concluded (Sousa et al. 2016) that:

 � implants in patients treated for periodontal 
disease are associated with a higher incidence of 
biological complications, and lower success and 
survival rates

 � severe forms of periodontal disease are associated 
with higher rates of implant loss

In a cohort study on patients receiving supportive 
periodontal therapy, the prevalence of patients 
with mucositis was 24.7%, and peri-implantitis was 
15.1% (Aguirre-Zorzano et al. 2015). Analysis of this 
data allows us to identify a predictive profile with 
patient-based risk assessments for the occurrence 
of plaque-induced and prosthetically and surgically 
triggered peri-implantitis (Canullo et al. 2016).

Early detection

The early detection and treatment of mucositis and 
peri-implantitis has recently become a part of the 
current implant treatment protocol, and is now 
considered a normal requirement. It is becoming 
increasingly important to recognise risk factors in 
order to prevent complications. Several risk factors 
were identified long ago: poor oral hygiene; history 
of periodontitis; presence of pockets and bleeding 
on probing; smoking; and diabetes. There is less 
evidence to support alcohol consumption, specific 
genetic traits and implant surface type as risk 
factors (Heitz-Mayfield. 2008).

Early intervention
The treatment of peri-implantitis requires earlier 
surgical interventions than that of periodontitis. 
Additionally, early explantation can often be 
associated with an adverse condition which 
is difficult to treat. The primary method for 
preventing peri-implantitis is the management 
of peri-implant mucositis through proper plaque 
control, professional intervention and adjunctive 
measures. Of course, from the beginning of 
treatment, emphasis should be placed on the proper 
3D position of the implant and a prosthesis design 
which enables good oral hygiene (Jepsen et al. 2014).

Patient expectations

In addition, many patients may have unrealistic 
expectations about implant therapy (Abrahamsson 
et al. 2017). We need to inform them that there is no 
guarantee of a complication-free treatment and that 
implants, like teeth, need continuous care.

Current challenges

As a direct consequence, there are four challenges 
which must be addressed:

 � control risk factors to prevent disease
 � personalise therapy
 � manage unrealistically high patient expectations
 � identify the best surgical techniques for 

reconstructing the defects
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The following report summarises the fi rst paper presented during the Diagnosis and treatment planning 
in implant dentistry in light of the prevalence of peri-implant diseases session, at the EAO’s 26th annual 
Scientifi c Meeting in Madrid, 2017.

Infection control and early 
detection of peri-implantitis
Lisa Heitz-Mayfi eld
EAO Congress Scientifi c Report; (3), 94–96, 2018.

Infection control
One of the main methods for preventing peri-
implantitis in periodontitis patients is to place 
implants only when infection control has been fully 
achieved. Periodontal therapy should be completed 
prior to placement of dental implants. After the 
prosthesis has been placed, a supportive periodontal 
treatment (SPT) protocol should be implemented 
and tailored to each patient’s individual risk profi le 
(Figure 1).

The incidence of peri-implantitis in periodontitis 
patients has been shown to correlate with 
maintenance care, plaque score during SPT 
treatment, and the cleansability of the prostheses 
(Roccuzzo et al. 2011; Aguirre-Zorzano et al. 2015; 
Serino & Ström 2009). In cases where SPT was not 
given, the odds ratio for the occurrence of peri-
implantitis rose to 5.9 (Costa et al. 2012). Marginal 
bone loss at implants has also been shown to be 
associated with patients who have deep periodontal 
pockets at teeth (Cho-Yan Lee et al. 2012). It is 
therefore necessary for deep periodontal pockets to 
be eliminated.

Regular monitoring

The body of evidence underscores the need for 
early detection of complications through regular 
monitoring (Figures 2–3). Measurements should be 
compared to the baseline data, and should take into 
account the particular dimensions of each implant 
system (Heitz-Mayfi eld. 2013 and 2014; Lang & 
Berglundh. 2011) (Figure 4). Early identifi cation of 
complications allows them to be managed early 
before they can progress and cause further damage 
(Figures 5–6). Various tests on infl ammatory 
mediators are being developed to assist with early 
diagnosis of biological peri-implant complications 
(Dursun & Tozum 2016; Rathnayake et al. 2017).

The early diagnosis of prosthetic complications 
is also important, for instance: misfi tting, loose 
or fractured components; inadequate access for 
hygiene; presence of foreign bodies such as luting 
cement (de Araujo Nobre & Malo. 2014). Finally, in 
a ten-year clinical study, lack of keratinised peri-
implant mucosa may be associated with increased 
plaque accumulation, mucosal recession and higher 
number of diseased implants (Roccuzzo et al. 2016).

Once diagnosed, peri-implant mucositis must be 
treated by peri-implant debridement and removal 
of biofi lm. This is a pre-requisite for primary 
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Figure 2

Baseline measures 
Record baseline peri-implant probing measurements

• use light probing force 0.25N 
• metal or plastic probe  
• record probing depth, soft tissue level  
• record bleeding 
• record 4 sites per implant  
• prosthesis contours may limit access 

Prevention and management of biologic and technical implant complications Heitz-Mayfield et al. 2014. IJOMI2

7th European Workshop on Periodontology 2011 Lang & Berglundh 2011 J Clin Perio 

Figure 3

Baseline measures 
Take a radiograph to establish radiographic crestal bone levels

• correct alignment of sensor and tube 
• use paralleling device  
• assess peri-implant bone levels 
• verify seating of prosthesis 
• identify excess cement 

3Prevention and management of biologic and technical implant complications Heitz-Mayfield et al. 2014. IJOMI
7th European Workshop on Periodontology 2011 Lang & Berglundh 2011 J Clin Perio 

Figure 4

SBLINBTIAOI

Be aware of expected bone levels according to implant system 

• Implant design influences crestal bone modeling  

• No sig difference in bone levels between AOI and SBLI 

• AOI and SBLI preserved sig more crestal bone than NBTI

Preservation of crestal bone by implant design. A comparative study in 
minipigs Heitz-Mayfield et al. 2013 COIR
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prevention of peri-implantitis (Salvi & Zitzmann. 
2014; Jepsen et al. 2015).

Conclusion

The importance of a regular maintenance 
programme is crucial. This is shown by a study 
which reported that one out of fi ve patients would 
experience peri-implantitis, if they went for a fi ve-
year period without receiving SPT (Rokn et al. 
2017). A recall interval of a minimum of six months 
is the standard recommendation, since implants 
may require more frequent maintenance than teeth 
(Monje et al. 2016). However, it is highly advisable 
to optimise the maintenance programme for each 
patient’s needs (Figure 7).

In conclusion, while infection control reduces the 
risk of peri-implantitis, early detection can reduce 
the damage done by the disease (Figure 8).
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The following report summarises the second paper presented during the Diagnosis and treatment planning 
in implant dentistry in light of the prevalence of peri-implant diseases session, at the EAO’s 26th annual 
Scientifi c Meeting in Madrid, 2017.

Focus on implant selection, surgical 
placement and restorative design
Mauro Merli
EAO Congress Scientifi c Report; (3), 97–99, 2018.

Peri-implantitis may be caused and/or exacerbated 
by a number of iatrogenic factors: residual cement; 
inadequate seating of the abutment on the implant; 
implant malposition; a poorly fi tting framework; 
over-contouring of restorations; and technical 
complications (Lang et al. 2011).

This presentation explored the best techniques for 
addressing peri-implantitis from the very beginning. 
The speaker argued that the true prevention of 
peri-implantitis lies in diagnosis and planning, and 
continues with correct surgically and prosthetically 
driven treatments, and ends with good long-term 
supportive care.

Implant selection

The use of narrow diameter implants is 
documented in all regions but only with short-
term results (Klein et al. 2014; Ioannidis et al. 2015). 
In some cases, narrow implants may provide a 
simple solution (for example, in a thin anterior 
mandible), provided that the possible mechanical 
complications are considered.

Short implants are supported by clinical evidence 
(even in the long-term), especially in the posterior 
mandible (Esposito et al. 2014; Lee et al. 2014; 
Camps-Font et al. 2016; Tong et al. 2017; Fan et 
al. 2017; Toti et al. 2017). They can often provide a 
minimally invasive solution in cases which are less 
demanding in relation to prosthetics.

Surgical placement

Suboptimal treatments may lead ultimately to peri-
implantitis, but this can be avoided if the correct 
treatment steps are followed. This is especially 
the case with GBR, a predictable technique which 
allows implant placement in both horizontally and 
vertically atrophic areas.

The long-term stability of augmented bone has been 
widely proven, and so it should not be assumed 
that GBR paves the way for further onset of peri-
implantitis. On the contrary: if implants are placed 
without adequate bone volume, peri-implantitis is 
more likely to occur.

Interestingly, in two recent systematic reviews, 
no differences were observed comparing non-
resorbable ePTFE membranes and resorbable 
collagen membranes (Sanz-Sánchez et al. 2015; Merli 
et al. 2016). According to the speaker, during the 
fi rst four-week period three out of four phases of the 
wound healing process had already occurred. When 
the collagen membrane was about to disappear, cells 
were oriented towards bone tissue. Thus, by that 
point the barrier was no longer necessary.

In vertical augmentation, a recent meta-analysis 
found lower levels of resorption and complications 
following GBR compared to distraction osteogenesis 
and block grafting (Clementini et al. 2012; Elnayef et 
al. 2017).

The speaker then described the so-called ‘fence 
technique’. Space is maintained by a micro-plate 
(previously prepared in the stereolithographic 
model) screwed in the mouth and covered by a 
resorbable collagen membrane. This represents a 
more conservative approach, since results can be 
achieved with fewer complications than when a non-
resorbable membrane is used (Clementini et al. 2012; 
Elnayef et al. 2017) (Figure 1).

The ‘wafer technique’ (Merli et al. 2017) was also 
described. This technique involves using a thin 
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cortical wall as a boundary, and housing a mixture 
of particulated autograft and xenograft materials 
which is then covered by a collagen membrane. This 
allows us to convert a vertical defect into a (more 
predictable) horizontal defect. It could be a method 
for restoring bone defects caused by peri-implantitis 
(Figures 2–3).

Restorative design

The prosthesis is the part of the implant where 
supracrestal tissues are sealed. Over-contouring 
of the prosthesis (usually caused by implant 
malposition) disturbs this seal and is an iatrogenic 
factor leading to mucositis. Often, augmentation 
procedures are the only way to avoid this.

Decision-tree

Finally, the speaker shared an umbrella review 
which is still in preparation. It is a review of 
systematic reviews (of RCTs), with the aim 
of providing guidelines for treating partially 
edentulous cases with bone defects. The speaker’s 
proposed decision-tree is outlined in Figure 4.
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The following report summarises the chairperson’s introduction to the How to approach the treatment of 
the patient with hopeless implants session, at the EAO’s 26th annual Scientific Meeting in Madrid, 2017.

How to approach the treatment of the 
patient with hopeless implants
Luca Cordaro
EAO Congress Scientific Report; (3), 100, 2018.

High survival and success rates have been 
documented in the long-term for implant treatments 
and implant-supported restorations. It is also well 
known that we can achieve good clinical outcomes 
with reduced treatment-time protocols and with 
bone and soft tissue augmentation. However, 
failures can still occur. This session addressed the 
following questions:

 � why and when should we remove an implant?
 � how can we restore patients after implant 

removal?

The first reason for implant removal is peri-
implantitis. A precise definition of this disease 
and its diagnostic parameters is still lacking. 

Consequently, the reported prevalence of the 
condition varies between studies. Despite the 
various treatment approaches applied, some 
implants do not show clinical resolutions. Instead, 
they progress and the disease recurs, and the 
implant must ultimately be removed. The second 
reason is malpositioned implants.

When implants need to be removed we can 
sometimes keep the hopeless implants for a 
transitional phase to allow the patient to keep a fixed 
provisional restoration while augmentation and/or 
placement of new implants is performed. Timing of 
implant removal should be carefully considered in 
these complex treatment plans. �
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The following report summarises the first paper presented during the How to approach the treatment of the 
patient with hopeless implants session, at the EAO’s 26th annual Scientific Meeting in Madrid, 2017.

Management of hopeless implants in partially 
edentulous patients in aesthetic areas
Massimo Simion
EAO Congress Scientific Report; (3), 101, 2018.

For implants outside of the bony envelope and  
with the wrong angulation, the only available 
option is removal.

Other situations involve infected implants, caused 
by infection in an adjacent tooth, root remnants or 
inflammation caused by cement or biomaterials. 
The biggest issue in these cases is not to remove the 
infected implant but to reconstruct the residual bony 
defects left by the infection.

To rebuild bone in these residual defects, the 
speaker recommended using staged guided bone 
regeneration (GBR) with non-resorbable membranes 
in the conventional method. During re-entry to place 
the new implant, the speaker uses a hybrid implant 
surface: rough in the apical portion and machined in 
the most coronal portion. The speaker also performs 
simultaneous soft tissue augmentation (either an 
autogenous connective graft or a dermis matrix 
xenograft). �
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The following report summarises the second paper presented during the How to approach the treatment of 
the patient with hopeless implants session, at the EAO’s 26th annual Scientific Meeting in Madrid, 2017.

How to approach the treatment of the 
patient with hopeless implants
Karl-Ludwig Ackermann
EAO Congress Scientific Report; (3), 102, 2018.

Critical cases
Complex cases which involve numerous deviations 
from the norm require a multi-staged treatment 
approach. It is also important that the patient 
understands that a restitutio ad integrum cannot be 
always assured.

The speaker presented his first clinical case to 
illustrate the available treatment options. This case 
involved a high smile line and a large bony defect 
affecting three missing incisors; all parameters 
deviated from the norm. The speaker stressed how 
important it was that the patient be made aware of 
the complexity of the case and that their situation, 
involving a limited bone reconstruction, soft tissue 
deficiencies, unequal gingival contours and missing 
papillae, meant that the final aesthetic outcome may 
be compromised. These types of cases may benefit 
from the use of pink porcelain.

The speaker’s protocol started with the removal 
of the hopeless implant, GBR to preserve as much 
as tissue possible, and a transitional restoration. 
The second step involved augmentation using 
bone-blocks. After four months, a new implant 
was placed; four months later, the implant was 
uncovered along with simultaneous muco-gingival 
surgery. The second provisional and the final 
prosthesis were finished with pink material to mask 
the insufficient levels of bone augmentation which 
had been achieved. Insufficient bone levels were 
caused by:

 � lower levels of bone build-up (which were 
predetermined by the defect size, geometry, and 
levels of adjacent dental bone) 

 � compromised papillae formation (this is often the 
case when multiple teeth are missing)

 � malpositioned implants, which have poor 
potential for reconstructive outcomes

The speaker’s second case presented severe vertical 
and horizontal hard and soft tissue defects, and 
consequently showed inadequate crown length. As 
in the preceding case, the patient was first informed 
of the difficulties of the treatment and the possible 
outcomes to be expected.

The protocol involved a similar approach. After 
the malpositioned implants were removed, 
augmentation using iliac bone-blocks was 
performed. Four months later, four implants were 
placed using a surgical guide and a transitional 
prosthesis was placed. Three and a half years later, 
an implant impression was taken and a definitive 
prosthesis was manufactured using pink porcelain 
to help mimic the lost papillae.

This case illustrated that bone augmentation should 
only be performed in patients over the age of 20 and 
that when limited soft tissue volumes are available, 
the aesthetic outcome can be compromised. Multi-
staged treatment plans are required, and it is 
important that no time pressure is present. �
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The following report summarises the third paper presented during the How to approach the treatment of 
the patient with hopeless implants session, at the EAO’s 26th annual Scientifi c Meeting in Madrid, 2017.

How to approach the treatment of 
the patient with hopeless implants 
in the totally edentulous maxilla
Joan Pi Urgell
EAO Congress Scientifi c Report; (3), 103, 2018.

Implants may be rendered hopeless by malposition or 
biological complications. Sometimes, a combination of 
the two can occur, as the former may lead to the latter.

After removing the malpositioned implants, a large 
bone reconstruction should be performed to achieve 
the correct gingival and aesthetic architecture. 
Guided surgery is the ideal tool for preventing 
this problem and for facilitating placement in the 
appropriate position according to the planned 
prosthesis and the patient’s biology.

The second cause of hopeless implants is peri-
implantitis. There is still no consensus about the 
defi nition of this disease (Tallarico et al. 2016), and 
it is currently debated whether statistically we have 
experienced a ‘tsunami’ or a marginal problem.

The bony defects left by explantation in the edentulous 
maxilla can be approached in different ways:

 � autologous bone grafts
 � zygomatic implants
 � GBR with non-resorbable titanium reinforced 

e-PTFE membranes (Simion et al. 1994)

Autogenous bone grafts were traditionally harvested 
from the iliac crest. Now, however, this practice is 
becoming less common due to the morbidity of the 
procedure, especially in the hip.

On the other hand, the use of zygomatic implants 
is increasing. This is perhaps because it has lower 
associated morbidity. It is a rapid procedure, 
especially in cases involving immediate function 
protocols. However, with graftless solutions, the 
results obtained are not the same as with 3D 
augmentation. Reconstructions using bone grafts 
can sometimes lead to type 1 prostheses without 
pink aesthetic material (Brånemark, Grondahl & 
Worthington. 2001).

In the maxilla, GBR was frequently performed 
simultaneously with bilateral sinus grafting.

The speaker proposed a classic GBR protocol 
with non-resorbable titanium reinforced e-PTFE 

membranes and fi xed by thumb-tacks. To promote 
vascularisation, the bony bed can be drilled and a 
mixed graft of autogenous bone and xenografts can 
be used to improve osseoconduction.

The speaker stated that after 25 years, an increase in 
peri-implantitis has coincided with the generalised 
use of rough surfaces. Therefore, the speaker uses 
hybrid implants with 75% of the surface (apical) 
treated and 25% (coronal) machined. This is because 
when a rough surface is exposed, is more susceptible 
to biofi lm accumulation than machined surfaces.

Conclusions

The main concepts presented by the speaker are 
summarised in Figure 1.
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The following report summarises the debate which took place during the How to approach the treatment of 
the patient with hopeless implants session, at the EAO’s 26th annual Scientific Meeting in Madrid, 2017.

Debate
Massimo Simion, Karl-Ludwig Ackermann and Joan Pi Urgell
EAO Congress Scientific Report; (3), 104, 2018.

How can we define a hopeless implant?

When does a failing implant become a hopeless 
implant? When it is not possible to be kept in the 
mouth, or when the best treatment decision is to 
remove it (because it cannot achieve health, function 
and aesthetics).

Late biological failure is a multifactorial process, and 
even two implants which look similar may have 
different responses in different patients. Maybe 

‘hopeless’ is a misleading term, and we should rather 
view success as the absence of complications.

Patient satisfaction is also an issue, as there can be 
wide variations in patient acceptance rates. Having 
said that, this session focused on extreme cases 
where implants were undoubtedly hopeless and 
nothing could be done to maintain them; and on the 
subsequent problems which had been caused by a 
hopeless implant.

How frequently do these 
problems appear?
About a third of implants may encounter 
complications over a five-year period, so failures 
are rather common. It is important that we describe 

complications as a part of the treatment. A history of 
periodontitis is a major risk indicator. Although still 
considered a risk factor, smoking currently appears 
to be less relevant than periodontitis.

What should we do?

Complication prevention begins with a proper 
diagnosis, treatment planning and risk evaluation; 
it continues with well executed surgical and 
prosthodontic procedures; and ends with a proper 
maintenance protocol.

A therapeutic dilemma?

Patient acceptance for implant removal is low. 
Patients tend to assume that implant failures are a 
result of treatment or operator error; they do not 
usually consider themselves or their circumstances 
as the cause of the failure. Therefore, we may be 
put under pressure to keep a hopeless implant to 
satisfy the patient. On the other hand, however, 
when dealing with peri-implantitis we still do not 
have an effective treatment which offers predictable 
outcomes. But we can now say that peri-implantitis 
is treatable and that good long-term stability can be 
achieved in some clinical situations. �
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The following report summarises the first paper presented during the Liaison for the best patient service. 
Analogue versus digital session, at the EAO’s 26th annual Scientific Meeting in Madrid, 2017.

Over the last twenty years, dentistry has evolved from analogue to digital in clinical and technical settings. 
Even when using analogue surgical templates – or when performing traditional prosthodontic treatments – 
the procedures involved are made up of a number of digital steps.

The same shift has occurred in laboratories, where work is carried out using CAD/CAM techniques, and 
the technician’s task is to give the ‘final touches’ to the prostheses. With the introduction of so many digital 
techniques, the choice between analogue and digital is becoming less of a choice and more of an inevitability.

The analogue clinician with a combined 
digital-analogue technician
Oriol Llena and August Bruguera
EAO Congress Scientific Report; (3), 105–107, 2018.

The result is the same
Technicians have little to no contact with patients. 
Communication between clinicians and technicians 
is therefore vital for achieving clinical success and 
meeting patients’ requests. The main restorative 
parameters of shape and position (such as: size 
of central incisors, medium line, tissue volume, 
position of incisal edge) can be found in the wax-up. 
The only feature which is lacking from this is 
colour. The restorative parameters may be sent to 
the laboratory by analogue or digital means. It is 
possible for either approach to get the same results.

Two major advances in the field of dentistry 
have been the use of adhesion and implants to 
restore or replace teeth. Both techniques have the 
highest patient’s demand in common: aesthetics. 
Technically, the best way to get a satisfactory 
result in highly demanding aesthetic cases (like 
reproducing a single central) is by stratification or 
build-up techniques, that is by direct composites 
in the clinic or porcelain in the laboratory. A digital 
approach can simplify procedures and bring clear 
advantages, especially in the laboratory; it should 
be noted, however, that these advantages are not 
so apparent chair-side. As the digital workflow 
improves it will replace the analogue flow which, 
in many cases, is well established.

The most important step: wax-up

A wax-up (analogue or digital) aims to obtain a 
functional and aesthetic mock-up. Digital wax-ups 
can provide valuable information for the technician 
to create the analogue wax-up. The complete digital 
workflow (diagnostic, digital wax-up and digitally 
printed mock-up) has some limitations. Once the 
wax-up is finished, it is easy to create a transparent 
silicone guide to make the mock-up directly in the 
mouth with light-cured composite flow, creating a 
real analogue mock-up of vital importance.

Different sectors, different materials
In the posterior area, the use of more resistant 
monolithic materials is advantageous; but in the 
aesthetic zone, the speakers remarked that they 
obtain better aesthetic results with analogue 
stratification than with staining (Figures 1–2).

When using lithium disilicate, adjustments should be 
made before crown crystallisation in order to avoid 
cracks. The speakers described a comparison between 
the details of occlusal morphology obtained using 
three different machines; significant differences in 
precision were found which could be important in 
the aesthetic zone. However, the design of the crown 

– along with technician experience – is the most 
relevant factor, as in analogue workflows (Figure 3).

When analysing the marginal fit, the speakers stated 
that they often find over-contoured margins. This 
may be due to the method used by milling machines 

Figure 1

Figure 2
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to prevent fractures during fabrication (Figure 4). 
Regardless, it is the technician’s responsibility to 
eliminate over-contouring if it occurs.

For stratification or build-up, the speakers described 
three materials which are available. These materials 
have similar advantages and limitations as 
previously outlined (Figure 5).

Time and cost

The speakers described another study which 
involved a case resolved in three different ways: 
stratification of feldspathic porcelain, CAD/CAM, 
and injected ceramic (Press Ceram). For the last two 
procedures, which were both digital, precision levels 
seemed to be lower than those achieved using the 
analogue method, especially on the crown contours. 
This suggests that morphological details can only be 
achieved by manual manufacturing.

Although satisfactory results can be obtained using 
each of the three methods, differences in time and 
cost were evident. The cost of learning, purchasing 
machine components and materials, as well as the 
overall time investment were higher in the digital 
approach (Figure 6).

Colour

Because of patients’ aesthetic requirements, colour is 
often the most important and visible parameter for 
measuring success. Replacing a single incisor can be 
more demanding than a six-tooth restoration in the 
anterior region. The colour of the cement to be used 
needs to be carefully selected, as does the colour of 
the prepared tooth.

To effectively communicate colour values to the 
lab, white-balanced polarised light pictures are 
recommended. In this way, the shape and colour 
of the dentin can be extrapolated. It is not difficult 
to do this using modern digital cameras. Polarised 
pictures can be analysed in photography using a 
number of editing applications, like Photoshop, with 
high levels of precision and without the usual colour 
guides. The colour of ceramics should be digitalised 
and then compared with the picture of the tooth, 
after being balanced using a grey card (Figure 7).

Just knowing the digital parameters of colour alone, 
we cannot predict if a case should be treated using 
laminates or crowns, how much width is required, 
and which material should be used to match the 
colour of the adjacent tooth, but it can help us. In the 
end, only experience will lead us to the right choice.

Recommendations

To restore a single implant in the anterior teeth, 
the speakers proposed cementing a coping of 
zirconia to the metallic abutment in the lab and a 
lithium disilicate perforated crown personalised if 
possible with the patient in the laboratory on the 
zirconia coping outside of the patient’s mouth, then 
screwing the customised screw-retained prosthesis 
into the implant.

Figure 3

Figure 4

Figure 6

Figure 5

Figure 7
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Figure 8

The speakers stated that the most important 
decision to be made during treatment planning 
is which material to use, rather than whether to 
follow analogue or digital workflows. They then 
highlighted a number of recommended materials 
(Figure 8).

Metallic abutments in gold or noble alloys were 
recommended, because they can be screwed at 
35Ncm. In restorations involving more than two 
implants, CAD/CAM Cr-Co should be used. Beyond 
the choice between digital or analogue, the most 
important factor to consider is the predicted time 
and cost of the procedure. �

This summary was prepared by the EAO Congress Scientific Report rapporteurs and approved by the speakers.

View the full publication at: www.eao.org
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The following report summarises the second paper presented during the Liaison for the best patient service. 
Analogue versus digital session, at the EAO’s 26th annual Scientifi c Meeting in Madrid, 2017.

Over the last twenty years, dentistry has evolved from analogue to digital in clinical and technical settings. 
Even when using analogue surgical templates – or when performing traditional prosthodontic treatments – 
the procedures involved are made up of a number of digital steps.

The same shift has occurred in laboratories, where work is carried out using CAD/CAM techniques, and 
the technician’s task is to give the ‘fi nal touches’ to the prostheses. With the introduction of so many digital 
techniques, the choice between analogue and digital is becoming less of a choice and more of an inevitability.

Liaison for the best patient service. 
Analogue versus digital
Vincent Fehmer
EAO Congress Scientifi c Report; (3), 108–109, 2018.

Porcelain chipping
More and more often, patients are demanding 
metal-free prostheses. These kinds of restorations, 
however, are associated with a number of technical 
complications (Jung et al. 2012). Of these, screw 
loosening and porcelain chipping are the most 
frequent. Digital workfl ows can help us control 
this problem.

The conventional technique which involves 
manually layering porcelain generates air inclusions 
which may lead to failure under function. CAD/
CAM procedures utilise an industrial fabrication 
process which prevents air bubbles and therefore 
makes crowns more resistant to chipping.

In single CAD/CAM restorations (without 
porcelain coating) various materials are available to 
be used. In multiple rehabilitations, however, only 
zirconia can be used as a substitute for porcelain 
fused to metal. There are currently no other options 
(Figure 1).

Digital impressions are ideal for partial restorations, 
because their precision has been proven. After intra-
orally scanning the preparation, the technician can 
perform a digital wax-up in as short a timeframe 
as twenty minutes (instead of the two hours which 
would be required for an analogue wax-up).

The speaker recommended always having a physical 
model ready, so you can try the bridge and ‘go back 
to reality’. Monolithic zirconia restorations should be 
cemented on metallic abutments (TiBase). Monolithic 
zirconia has a higher grey value and these crowns 
have to be stained to achieve a suitable but mediocre 
aesthetic appearance. No chipping has been reported 
in these restorations, so good results can be achieved 
in posterior quadrants.

The question remains: do monolithic restorations 
have the same effi ciency, quality and cost, as 
conventional metal-ceramic restorations? To test the 

fl exural strength of different options for abutments 
and monolithic crowns, an in vitro study recently 
compared the four options (Pitta et al. 2017):

 � C1: customised titanium abutment with lithium 
disilicate cemented crown 

 � T1: TiBase interphase with zirconia abutment plus 
cemented lithium disilicate crown

 � T2: TiBase interphase with zirconia abutment plus 
cemented hybrid crown

 � T3: TiBase interphase with zirconia abutment plus 
cemented zirconia crown (Figure 2)

Figure 1

Figure 2
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The authors of the study concluded that the 
zirconia mesio-abutments bonded to titanium bases 
appeared to be a stable combination when compared 
with customised titanium abutments (which still 
represent the gold-standard). Regarding the crown 
material, monolithic zirconia was revealed to be 
mechanically superior to the other crown materials.

Promising short-term results for the clinical 
behaviour of zirconia have been reported (Batson et 
al. 2014; Sulaiman et al. 2015; Spies et al. 2016). For 
a new material to be validated, however, it should 
have clinical results from an observational period 
lasting at least seven years.

It has also been found that monolithic zirconia can 
work well in a clinical environment and does not 
wear the antagonists, compared with other ceramics. 
The surface roughness of zirconia influenced the 
wear. After grinding and glazing, zirconia exhibited 
more wear than when polished (Preis et al. 2013; 
Janyavula et al. 2013; Stober et al. 2014).

At least in Switzerland, the laboratory cost of 
restorations is 40% lower when using zirconia. 
In summary, the only problem with zirconia is 
aesthetics, as it can only be stained or polished.
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The following report summarises the third paper presented during the Liaison for the best patient service. 
Analogue versus digital session, at the EAO’s 26th annual Scientific Meeting in Madrid, 2017.

Over the last twenty years, dentistry has evolved from analogue to digital in clinical and technical settings. 
Even when using analogue surgical templates – or when performing traditional prosthodontic treatments – 
the procedures involved are made up of a number of digital steps.

The same shift has occurred in laboratories, where work is carried out using CAD/CAM techniques, and 
the technician’s task is to give the ‘final touches’ to the prostheses. With the introduction of so many digital 
techniques, the choice between analogue and digital is becoming less of a choice and more of an inevitability.

Digital workflow in implants prosthodontics
German O. Gallucci
EAO Congress Scientific Report; (3), 110, 2018.

Digital technology is here to stay

3D radiology must always be performed after the 
prosthetic planning phase. When both files have 
been merged, a provisional can be made according 
to the implant position achieved using a surgical 
guide. Currently, we can go directly from planning 
the implant position to the final prosthesis without 
impressions and models.

But the extent to which digital implant technology 
is implemented in practice seems to be irregular1. 
Virtual planning is the most popular, whereas the 
use of guided surgery is limited to cases involving 
multiple implant. It is often the case that prostheses 
have to be finished using analogue methods in order 
to achieve a better resemblance to the natural tooth.

Digital workflows applied to patient care

In a case involving a missing lateral incisor, the 
speaker showed that by copying the contralateral 
tooth it is possible to perform a digital wax-up of 
the tooth which had to be replaced. The possibility 
of fully integrating the best anatomical position 
and the best prosthetic design is something which 
we did not have before. It is now possible (for 
example) to design the abutment with total control 
over margins, so that it does not impinge upon the 
bone and its proper emergence profile. The high 
coincidence between the planned position and the 
achieved position allows us to properly place the 
provisional fabricated beforehand. Ideal integration 
of the design (or digital wax-up) and the implant 
planning software is mandatory as a channel of 
communication between the technician and surgeon.

In complex cases, digital workflows can offer major 
advantages. Digital wax-ups which include labial 
support and incisal edge position are merged 
with the planned 3D implant position, providing 

1  Data from Harvard School of Dental Medicine.

information about the screw-hole locations and the 
volume of the definitive prosthesis.

The accuracy of digital impressions has 
been documented in a recent in vitro study 
(Papaspyridakos et al. 2016). Therefore a digital 
impression can be made and then printed as a 
model for the metal to be worked (which is the only 
conventional step). Digital workflows can help us 
achieve more reproducible results in our treatments 
and prevent potential mistakes.

The speaker described the completely digital 
workflow which he and his team are currently 
developing to restore edentulous patients. As part of 
this workflow, the positions of mini-implants which 
will be used to pin the surgical template are planned 
first. Although not at the micro level, this procedure 
may have enough precision on a macro scale to be 
clinically reproducible. The mini-implants can also 
be used to support provisional restorations.

Concluding remarks

A straightforward digital workflow has not yet been 
defined. It can, however, be applied in a number of 
different ways, according to the patient’s demands 
and the preferences of the clinician’s team. But our 
final goal, and ultimate responsibility as clinicians, 
should be to never compromise on the quality of the 
results. Digital workflows must therefore add to (not 
subtract from) what we already know how to do well.
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The following report summarises the chairperson’s introduction to the The biological and clinical keys for 
periodontal, bone and peri-implant regeneration session, at the EAO’s 26th annual Scientific Meeting in 
Madrid, 2017.

The biological and clinical keys for periodontal, 
bone and peri-implant regeneration
Mariano Sanz
EAO Congress Scientific Report; (3), 111, 2018.

The biological requirements for regeneration are 
the same for periodontal and bone tissues: blood 
supply, cells to differentiate, molecular mediators, 
and a scaffold for maintaining space. But a full 
understanding of intrinsic cellular mechanisms is 
still lacking: the extent of the interaction between 
immune cells and fibroblasts to modify cell 
phenotypes guiding the fate of the wound healing is 
not yet known.

Regeneration techniques currently being used 
are based on the ‘homing effect’ of the barriers 
or the ‘scaffolding effect’ of the grafts, which 

either add or do not add biologic molecules. But 
an understanding of their full influence over 
tissue regeneration is still lacking. At the moment, 
treatment is dictated by the morphological 
classification of bone defects as defined by Benic 
and Hämmerle (Benic & Hämmerle. 2014).
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The following report summarises the fi rst paper presented during the The biological and clinical keys for 
periodontal, bone and peri-implant regeneration session, at the EAO’s 26th annual Scientifi c Meeting in 
Madrid, 2017.

Periodontal regeneration: translating 
biologic concepts into clinical application
Pierpaolo Cortellini
EAO Congress Scientifi c Report; (3), 112–114, 2018.

Periodontal regeneration is a well-documented 
technique with long-term results for saving 
teeth with advanced periodontal lesions. A 
systematic review and meta-analysis from the AAP 
Regeneration Workshop found that clinical outcomes 
could be stably maintained on a long-term basis, 
provided that a suitable oral hygiene programme 
was carried out (Kao et al. 2015). The speaker 
discussed a clinical study on 175 teeth with severe 
bony defects treated with guided tissue regeneration 
(GTR) and followed for a period of up to 16 years (8 
± 3.4). The study reported a 96% ten-year survival 
rate and stable clinical attachment levels over 
time. Patients with tooth loss were smokers; all but 
one did not adhere to the supportive periodontal 
programme (Cortellini & Tonetti. 2004). The speaker 
also described a recent 20-year randomised clinical 
trial – perhaps the longest ever published on 
periodontal regeneration – which obtained a 100% 
survival rate in well-maintained patients (Cortellini 
et al. 2017).

The speaker also described his fi rst clinical case, 
which, thirty years after being treated with GTR 
continues to maintain its initial clinical outcome 
(Pini Prato & Cortellini. 2016).

Layout for optimal regeneration

The speaker identifi ed fi ve factors for ensuring 
optimal regeneration:

 � initial prognosis which must be therapeutically 
improved

 � controlled local factors
 � selection of suitable treatment strategy
 � application of sophisticated surgical techniques
 � meticulous supportive periodontal therapy (SPT)

The periodontal prognosis must be improved 
by initial treatment before any regenerative 
procedures can be performed. Then, by the time of 
the re-evaluation check, all local, behavioural and 
systemic factors should be under control (Figures 
1–2). At that point, it is mandatory to record the 
anatomy of the defect, because the treatment 
approach must be selected according to the 
classifi cation of the defect morphology (Figure 3).

The speaker outlined three important considerations 
for controlling local factors, which will determine 
the treatment decision-tree (Figure 4):
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 � endodontic condition: vital teeth should remain 
vital, and non-vital teeth (or those with the 
apex involved in the lesion) should be treated 
endodontically. Endodontic treatments which 
have not been performed properly should be 
re-done

 � local contamination: one or two weeks before 
GTR, the pocket should be explored; if bleeding 
is present, gentle root planning and a local 
antimicrobial should be applied

 � tooth mobility: the mobility of the tooth may also 
disturb the clot; splinting is highly recommended 
if second- or third-degree mobility is present

Selecting the treatment approach

There are several tools with proven histological and 
clinical effi cacy: regenerative materials; demineralised 
freeze-dried bone allografts (DFDBA); barriers; 
enamel matrix derivative (EMD); combination and 
growth factors. Each have are associated with a 
number of additional benefi ts, most of which have 
been assessed in systematic reviews.

There are, however, three key principles to observe 
in regeneration procedures:

 � space maintenance
 � blood clot stability
 � site protection

All these depend on the morphology of the defect. In 
self-containing defects (most of which are three-wall 
defects), there is no need for biomaterials to enhance 
space and blood clot stability. On the other hand, 
in non-containing defects, barriers and grafting 
materials are needed.

The speaker described a surgical technique which he 
and his group have developed over a number 
of years:

 � papilla preservation fl ap (PPF): aims to preserve 
interdental soft tissue to provide primary closure 
and is designed to be used as a membrane

 � minimally invasive surgical technique (MIST): 
after the introduction of microsurgery, reduced 
fl ap extensions were proposed to gain minimal 
access to the defect without the use 
of membranes

 � modifi ed MIST (M-MIST): only a triangular 
buccal fl ap is elevated to maintain the papilla and 
the work is done through a small window

Comparing the average performance of these fl aps 
without regenerative materials on intra-bony defects 
of (about) 5mm, the M-MIST approach has been 
shown to achieve major clinical attachment level 
(CAL) gain after one year (Figures 5–6).

Interestingly, when studying the additional benefi ts 
of EMD in combination with these fl aps, no 
additional benefi ts were observed with the M-MIST 
approach, highlighting the potential which this 
approach has by itself (Figures 7–8).

Treatment strategy

The strategy for periodontal regeneration is based on 
a combination of three factors:

 � regenerative products
 � fl ap designs
 � instruments and materials
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Figure 6

1-year CAL Gain: Controlled Studies with EMD
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With the proper selection of the above, a wide range 
of periodontal defects can be treated successfully 
(Figure 9). To demonstrate this, the speaker 
presented a number of clinical cases.

Main concepts

The main concepts discussed – along with their 
evidence-base – are summarised in Figure 10.
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The following report summarises the second paper presented during the The biological and clinical keys 
for periodontal, bone and peri-implant regeneration session, at the EAO’s 26th annual Scientific Meeting in 
Madrid, 2017.

The biological and clinical keys 
for bone regeneration
Christoph Hämmerle
EAO Congress Scientific Report; (3), 115–116, 2018.

Guided bone regeneration (GBR) procedures are 
routinely carried out in daily practice, but there are 
several critical questions which still need to  
be answered:

 � to what extent do soft and hard tissues participate 
in the final augmentation?

 � is there need for bone regeneration in  
small defects?

 � further methods for enhancing success and 
predictability?

 � long-term outcomes of GBR procedures?
 � long-term fate of buccal contouring?

Effect of hard/soft tissue augmentation

Although large inter-individual variations were 
observed, a prospective cohort study evaluating 
changes in peri-implant volume found an average 
increase of 1.27mm. This figure was composed of 0.7 
± 0.47mm for GBR (57%), and 0.6 ± 0.53mm for soft 
tissue grafts (STG) (43%). This augmented volume 
remained stable for one year after crown insertion 
(Schneider et al. 2011). Therefore, it can be concluded 
that both GBR and STG seem to contribute 
significantly to augmented volume.

Is GBR needed in small defects?

A recently published randomised controlled clinical 
trial compared buccal dehiscences measuring 
≦ 5mm which were treated with GBR or with 
spontaneous healing. The differences between the 
two were statistically significant both in initial 
bone loss at re-entry six months after GBR and in 
the 18-month follow-up (Jung et al. 2016). It can be 
concluded that GBR performs better in small bone 
defects than spontaneous healing does.

Are GBR results stable in the long-term?

An observational study was conducted on 58 
patients with 222 implants placed either with GBR 
(using resorbable or non-resorbable membranes) or 
in natural bone. The average follow-up examination 
period was at 12.5 years (between 12 to 14). The 
authors found no differences in survival rates 
nor in the clinical and radiographical assessment 

between the three groups, and concluded that GBR 
procedures may be considered safe and predictable 
therapies for long-term performance of implants 
(Jung et al. 2013).

Similar results have been reported by a 15-year 
observational study comparing implants placed 
with GBR versus implants in natural bone. Buccal 
marginal bone and mucosa levels and buccal 
bone thickness were measured, as well as implant 
survival and clinical parameters like peri-implant 
pocket depth (PPD) and bleeding on probing (BoP). 
No significant differences were observed in the 
15-year results (Benic et al. 2017).

Overall conclusions

 � both hard and soft tissue augmentation 
procedures can significantly contribute to 
the facial tissue volume at implant sites 
(evidence type II)

 � GBR is a successful method for regenerating 
smaller defects also at aesthetic sites 
(evidence type I)

 � stable membranes allow better bone regeneration 
at the implant shoulders

 � DDBM blocks maintained mineralised tissue 
volumes at the implant shoulder to a higher 
degree than DBBM particulates (evidence type I)

 � short-term results of tissue augmentation 
regarding implant survival and buccal 
tissue volume are also stable long-term 
(evidence type I)
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The following report summarises the third paper presented during the The biological and clinical keys for 
periodontal, bone and peri-implant regeneration session, at the EAO’s 26th annual Scientific Meeting in 
Madrid, 2017.

The biological and clinical keys for 
peri-implant regeneration
Juan Blanco
EAO Congress Scientific Report; (3), 117–119, 2018.

Can we treat peri-implantitis lesions?
Peri-implantitis is an aggressive infection and 
according to the literature has no standard 
treatment protocol (although surgical intervention 
is currently the most common approach). Biofilm 
formation is highly influenced by implant surface 
characteristics; surface debridement and cleaning 
are also key elements.

The standard goal of treatment is to achieve an 
inactive pocket measuring ≦ 5mm and a stable 
peri-implant condition with no further bone loss 
(Heitz-Mayfield at al. 2014; Heitz-Mayfield & 
Mombelli. 2014). But shouldn’t bone regeneration 
and even re-osseointegration be included in our 
treatment goal? At the least, we have to decide 
whether to treat (explant) in each particular case.

Is the current treatment 
protocol predictable?
Among the current proposed techniques for treating 
peri-implantitis, there are three clinical studies 
which have fulfilled success criteria in 84–100% of 
the patients involved and obtained an average bone 
gain of 2.5mm (1.7–3.4mm), and average probing 
depth reduction of 3.7mm (2.7–5.3mm) in follow-ups 
over 12–90 months (Roccuzzo et al. 2011; Froum et al. 
2012; Roos-Jansåker et al. 2007).

The three groups used the same surgical protocol:

1. Raising a full thickness flap
2. Removing granulation tissue
3. Mechanical debridement with plastic or titanium 

curettes
4. Surface decontamination
5. Regeneration
6. Connective tissue graft (when keratinised mucosa 

is lacking)
7. Suturing and non-submerged healing

There were some differences between the 
three studies in steps 4 and 5. During surface 
decontamination, there are a number of diverging 
options, including: chlorhexidine, peroxide, air-
powder abrasive and saline, and tetracycline. 
However, there is no general consensus regarding 
which is best. During step 5 (regeneration), there 
are also various materials which can be used: DBBM 
(deproteinised bovine bone mineral) with 10% 

collagen; Emdogain with DBBM or allograft mixed 
with PDGF; bone substitutes with blood and a 
resorbable membrane or without membrane.

The long-term results of the three studies (Roccuzzo 
et al. 2017; Froum et al. 2015; Roos-Jansåker et al. 
2014) allow us to draw several conclusions:

 � complete filling of peri-implant defects is not 
fully predictable

 � implant surface matters: better results were 
achieved with SLA (sandblasted, large grit, acid-
etched) implants

 � 1.5–15% of implants may be lost
 � 16–31% of cases may have to be re-treated
 � membrane exposures may reach up to 43.8%

A recent systematic review on treatment outcomes 
of peri-implantitis (including 18 articles for meta-
analysis) found a weighted mean radiological 
bone level fill of 1.97mm in a 12-month follow-up 
(Daugela et al. 2016).

What are the key factors 
influencing results?
One of the key factors is implant surface 
decontamination. This is because bone growth is 
not possible on an infected surface. Up to now, 
heterogeneous results have been obtained from the 
literature, suggesting that inflammation removal 
is possible but re-osseointegration is unlikely. No 
method seems to be superior (Claffey et al. 2008; 
Renvert et al. 2012).

The speaker described a preclinical study which he 
and his team performed in the dog model comparing 
three decontamination protocols with a non-
treated control group (Figure 1). All three protocols 
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performed signifi cantly better than the control: the 
Ti-brush method was better than ultrasound, and 
no differences were reported when hypochlorite 
solution was added to the Ti-brush method (Carral 
et al. 2016).

Another key factor to consider is the confi guration of 
the bone defect according to the classifi cation system 
defi ned by Schwarz and colleagues (Schwarz et al. 
2010) as supracrestal (type II) or infra-bony (type I) 
with fi ve subtypes (a–e) (Figure 2). As in other types 
of regeneration: the more defect walls, the better 
prognosis. In narrower confi gurations, however, 
access to the bottom of the defect may be diffi cult 
and implant surface decontamination almost 
impossible to be performed properly.

Regarding fi ller material, the biomaterial most 
frequently used is bovine-derived xenograft with 
or without collagen membrane (Daugela et al. 2016). 
The speaker stated that his group is now involved in 
an experimental study in the dog model to explore 
the value of adding rhBMP-2. As yet, the results do 
not show signifi cant differences (Sanz-Esporrín et al. 
In preparation).

The immediate post-surgical complications must 
also be taken into account, as the studies reported 
membrane exposure rates between 18% and 87.6%, 
with fewer exposures associated with a submerged 
approach and decreased regeneration in the presence 
of such complications (Roos-Jansåker et al. 2007 and 
2011; Matarasso et al. 2014).

Finally, the literature comparing submerged with 
non-submerged healing is rather scarce. The speaker 
stated that the choice between the two depends on 
the defect morphology.

Conclusion

Before trying to perform a regenerative procedure, a 
full-mouth disinfection must be carried out. Patient 
compliance is also an important factor, and must 
be determined before treatment begins. During the 
surgical phase, clinicians should follow the surgical 
rules and choose a decontamination method which 
is as simple as possible. When selecting a fi lling 
material, the morphology of the defect must be 
considered carefully. It is still uncertain whether a 
submerged or non-submerged approach is better. 
The suture technique must be passive. Supportive 
peri-implant therapy every 3–6 months is mandatory. 
It is also important to keep researching to stay 
abreast of the current literature.
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