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SUMMARY
COMPLICATIONS IN MODERN IMPLANTOLOGY are typically analysed through 
direct causal links. The study of causes is generally focused on the technique and on the 
individual, always from a punitive point of view. This way of proceeding has little value 
if we seek to improve practice. In other human activities, such as commercial aviation 
or the nuclear industry, adverse events are tacked by analysing the problem in a global 
way, analysing both the individual and their environment. One of the most useful tools 
for understanding the real aetiology of a serious adverse event is to take situational 
awareness into account. This focus, commonly used in aviation and in various medical 
specialities, allows the understanding of the profound causes of complications. The aim 
of this article is to analyse serious adverse eventa through the concept of situational 
awareness. As a result, we achieve an efficient prevention of possible accidents and 
complications.

INTRODUCTION
COMPLICATIONS IN DENTISTRY, and especially in implantology, tend to be 
approached from their possible direct causes. Peri-implantitis can be explained by 
excessive proximity between implants, by facture of the implant because of a poor 
separation of the implants, etc. And we generally tend first to blame the system of 
implants (form of implant, type of surface, type of connection, etc). The aim is to find a 
rational theoretical explanation to explain the reason for the complication (resistance of 
the components, porosity of the implant surface, mucogingival environment, bacterial 
flora, general state of the patient, etc.).
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Because of the study of the causes of complications, technical recommendations based 
on science are created to prevent this specific type of problem.

But this approach, which we can describe as direct causality, has a very limited 
analytical and pedagogical efficacy. Typically, the clinician is well informed about the 
basic rules of peri-implant biomechanics and biology and knows very well that implants 
must be separated by a minimum distance. Various studies show that complications are 
generally linked not to a lack of knowledge by to a poor use – or the non-use – of this 
knowledge (Graber et al. 2005; Le et al. 2009). The questions that should be asked in order 
to understand the cause of the complication are: “Why has the person involved made such 
a decision but acted in another way?”, “Why has the clinician placed implants too close to 
each other?”, “Why has the clinician decided not to place a sufficient number of implants?”

In other words, and to generalize the point: “Why are we not capable of respecting the 
rules of good conduct, when they are perfectly well known and understood?” Only by being 
able to respond to this question is it possible to correct attitudes and behaviours, and to 
develop protocols of protection that will really limit the appearance of complications, not 
only for the individual but also for the entire professional community.

SAFETY: A CULTURAL QUESTION
IN THE COMMERICAL FIELD, safety started to be appreciated truly in the 1970s 
after the terrible accident at Tenerife (Weick 1990). This accident involved two Boeing 
747s and caused the death of 583 people. The cause was poor communication creating 
poor understanding between the pilots of one of the planes and the control tower. One 
of the captains on board took the decision to take off while the other plane was still on 
the runway. Bad communication, a high level of authority that allowed the captain on 
board to take the decision to take off while his co-pilot and navigator were questioning 
the authorization for taking off, were the precursory elements of one of the worst 
catastrophes in commercial aviation. Fog and the absence of detection systems were 
aggravating factors. Nonetheless, the planes were in perfect condition and the pilots 
very well trained. This accident was the cause that led specialists in aeronautics to think 
that there could be other ways to improve air safety than the simple technical approach. 
The result was taking human behaviour into account, whether that of pilots, crew 
members, air controllers, or those responsible for the plane’s maintenance. The biggest 
surprise in retrospective studies of accidents was the realization that well-trained and 
well-intentioned people are capable of making errors that cause terrible catastrophes. 
The appearance of the notion of the human factor and its study in depth, as well as its 
systematic administration in all aviation schools and in all bodies of work associated 
with serious transport, has allowed commercial aviation to become an ultra-safe human 
activity (Amalberti 2005). There are very relevant studies (Sexton et al. 2001) which show 
that the more culture about security that a crew has, the fewer accidents or incidents 
happen, and the crew is more likely to fix errors before they have any consequences.
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Little by little, this particular focus on safety has extended to other human activities 
such as maritime transport and railways, the nuclear industry, and even medicine. The 
results in medicine are proof of this. In 2010, Neily et al. retrospectively analysed 182,409 
medical procedures carried out between 2006 and 2008, in two therapeutic research 
groups. The test group followed a specific training in human factors which the control 
group did not receive. After a year, the difference in mortality between the two groups 
was 50%. In 2017, Moffat-Bruce et al. analysed the return on investment after 3,000 
health professionals in health units of 12 medical centres in the USA were trained in 
crew resources management (CRM), a management technique based on human factors, 
between 2011 and 2014. After four years, the return on investment was estimated at 
between US$9 million and US$24 million, and 735 adverse events that could be avoided 
were described, representing a reduction of 25%. In the same way, in 2012, Ricci and 
Brumstead analysed the impact of CRM training of 537 health professionals, from 
surgeons and doctors to nurses, anaesthetists, interns, etc. More than 19,000 surgeries 
per year are carried out in the medical unit where the study was made. In four months, 
the practice of a preoperatory briefing rose from 6.7% to 99%. The cost of serious adverse 
events fell from US$793,000 in 2007 to zero from 2008. Nonetheless, although the 
prevalence of surgeries carried out in erroneous locations fell completely between 2007 (7) 
and 2008 (0), it reappeared in 2009 (5), in the absence of continuous training in CRM.

The efficiency of the focus on human factors needs no further demonstration. However, 
in 2008, Fabri and Zayas-Castro showed clearly that practically 80% of complications in 
medicine are linked to “non-technical” errors (lack of defined ranks of authority in the 
team, lack or absence of communication, fatigue, stress, etc.). Even so, there remains a 
real difficulty in medicine (Amalberti et al. 2005), and also in dentistry, to integrate this 
knowledge into teaching (whether university or post-university), into hospital services, 
and into private clinics. The reticence of health professionals to introducing the concept 
of human factors into their teaching practice and the private clinic is tied to the fact that, 
as has been explained in the introduction, complications are always analysed from the 
point of view of their direct causes and not their real aetiologies. It is a focus based on 
calling into question the technique and/or the individual (potentially responsible for the 
complication) but not the system as a whole (Reason 2000). Having a purely technical 
approach to complications is relatively easy to do, rapid, and allows always having an 
academic answer to each error. Similarly, the analysis of responsibilities generally stops 
at the actors closest to the adverse event (medical collaborators or paramedics). When the 
stock of implants has not been verified before an intervention, it is easy to incriminate the 
person responsible for the stock, but it is more pertinent to ask about the protocol that 
insists on verifying the state of the stock. We could perhaps ask who is responsible for 
establishing the protocols and putting them into action. Without these questions, the work 
or clinical hierarchy is never really questioned. The approach of direct causality explains 
why a large number of complications are never analysed in depth.

LEARNING FROM COMPLICAITONS IN DAILY PRACTICE
THE AIM OF THIS ARTICLE is to propose another way of analysing complications, 
using a real situation as an example, transmitted in an anonymous way. The study of this 
serious adverse event (SAE) uses notions related to human factors.
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Doctor X, a specialist in periodontology and implantology, and with a good experience 
in implantology that he has practised regularly over various years, places about 100 
implants per year. The operation consists of placing implants in position 46 and 47 in the 
systematically healthy patient who does not present any particular risk factors (Figure 
1). The surgery takes place on a day different from that in which implants are usually 
placed. The assistant for the surgery does not know this type of intervention. Dr X does 
not insist on working with his usual assistant. The intervention starts normally. The 
anterior implant is placed. The fact of having an assistant without experience increases 
the real difficulty of the intervention in relation to the supposed difficulty: the separators 
are not placed ideally and the aspiration is not carried out efficiently. The anterior 
implant is placed too close to the premolar as a result of the lack of visibility (Figure 2). 
This increases the discomfort and stress of the clinician. Dr X is faced with difficulties 
in placing the posterior implant. The sensations do not correspond to those which had 
been previewed in the scan. This disorients him. In addition, he had initially planned to 
place an implant of 11.5mm in length, but during the preparation of the bone bed, he very 
quickly perforates the internal cortex of the mandible. He then decides to place a shorter 
implant. He now realises that this implant is not available in the stock. He then resigns 
himself to placing an implant of 11.5mm in length. This starts to disappear little by little 
within the bed. Dr X tries to recover it, but unsuccessfully.

Figure 1.
Initial situation. Two implants must be placed in the 6th sextant.

Figure 2.
Detail showing the anterior 
implant. We can see that the 
apex of the implant is in contact 
with the lingual cortex.

Franck Renouard et al. Situational awareness:
a method for analsyis and prevention of complications in medicine and dentistry
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The implant is displaced below the internal oblique line and is placed in the sublingual 
soft tissues. The lingual cortex, which is quite thin in this place, is perforated. Without the 
possibility of mechanical subjection, the implant is displaced to the soft tissues (Figures 3 
and 4).

The urgently performed scan clearly shows the implant at a distance from the bone. 
The implant is recovered the same day under anaesthesia by another surgical team. The 
post-operation was simple, without pain. A new implant is placed successfully five months 
later by another surgeon.

Figures 3 and 4.
Details from the postoperative scan. The implant is found in the soft tissues.
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ERRORS OR FAILURES?
BEFORE STARTING TO ANALYSE THIS SAE, it is important to determine whether 
the clinician has made an error or a failure. This difference, which influences the kind of 
response to provide, is one of the pillars of the concept of the human factor (Renouard and 
Charrier 2011).

Failure is defined as a voluntary deviation in relation to the known rules of safety. The 
person acts ignoring safety for personal convenience. Carrying out a graft in the maxillary 
sinus when aware of the presence of acute sinusitis should be considered as a failure. This 
can be linked to an inadequate attitude such as negligence. In general terms, there are 
five negative attitudes that can potentially lead to a failure: sexism, impulsivity, rejection 
of authority, invulnerability, and – on the contrary – resignation (Renouard and Charrier 
2011).

But to consider all complications under the lens of failure, which is what generally 
occurs, continues to constitute a purely punitive analysis. This consists, in the current 
case, of criticising and reproaching the clinician for his action, implying that “I would not 
have done it in this way.” It is an abrupt value judgement that prevents any in-depth 
analysis. It is for this reason that it is necessary to know how to dissociate failure from 
error, error being inseparable from the human condition.

When the result obtained from an action is distinct from what was expected, it 
concerns an error. The individual tries to carry out his or her tasks in an effective way, 
but at the end of the procedure the result obtained is not that which had been expected 
or desired. There has been a divergence between the aim of the procedure and the result 
obtained. This seems to be the case with this SAE. Dr X, having manifestly followed the 
rules of good practice, having the necessary skills to carry out this type of treatment, after 
a correct clinical examination made the correct choice of a rehabilitation with implant-
supported prosthesis. Even with all this, the situation requires that we speak of error and 
not failure because, if the clinician has not acted as he should have, this has happened 
without the deliberate intention of ignoring the rules of good practice. It is necessary 
to accept that professionalism, good faith, seriousness, and commitment do not prevent 
errors from happening.

It is necessary to understand the chain of circumstances and the errors made on 
this day, in this particular context, that meant that a committed and serious health 
professional turned a simple clinical case into an SAE. In 2011, Christophe Brunelière 
described the four main reasons why such a sophisticated system cannot be completely 
safe:
- Systems are not intrinsically safe. People in the middle of these systems should 

generate safety by grouping together the elements constituted by different 
technologies, adapting themselves to pressure, and reacting to uncertainty. 

- Safety is never the sole objective of systems used by people. A multitude of pressures 
and objectives are always interacting: economic pressures, pressures tied to hours, to 
customer service, and to protecting the public image.

- It its often necessary to take decisions between safety and the remaining objectives, 
and this happens in conditions of uncertainty and ambiguity. The objectives other 
from safety are easily measured. However, it is difficult to evaluate to what point one 
should compromise security in the interest of achieving these objectives.

- Although we are not aware of it, compromises between safety and the other objectives 
occur in thousands of everyday decisions, whether important or not, even influencing 
how clinicians take these decisions. Such decisions are generally taken in an 
environment of uncertainty and in conditions of haste.
In other words, even if we erect an ultra-safe system and ideal environment, and 

regardless of the human activity considered, there will always be times at which there is a 
risk of compromising established norms simply to be more efficient.

Franck Renouard et al. Situational awareness:
a method for analsyis and prevention of complications in medicine and dentistry
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For example, a patient comes to a clinic for an intervention planned a long time 
previously. The patient has organised his or her work around this appointment, but the 
surgical guide has not arrived at the clinic. In theory, we should postpone the intervention 
to another day. In practice, many clinicians would accept losing the safety provided by the 
guide and operating with it, taking the new situation into account. This fits with the work 
of Erik Hollnagel (2009) who showed that decision-making always involves balancing 
the need for safety and the need for efficiency. If we want the circulation of cars not to 
generate a single accident or a single injury, it would be sufficient to limit speed to 20 
km/h or even to 10 km/h. This would be very efficient in terms of safety but completely 
inefficient in terms of urban transport. It is the same with dental teams and surgical 
areas where it is always necessary to find the right balance between the obligation to 
apply and respect the norms of good conduct and the need to adapt to different sources of 
pressure suffered during the day (Charrier 2017). We could cite:
- Time pressure. This can be caused by emergency visits which create delays (a patient 

who arrives late can disrupt the planning of operations, or an intervention can take 
much longer than anticipated, etc.). In medicine, time pressure is an important stress 
factor and is the origin of many errors (Zavalla et al. 2017).

- Social pressure. This is created by the environment and the professional team and can 
lead to clinicians tackling interventions that are too complicated for them to handle.

- Interoperative pressure. The intervention is carried out as planned, but at a certain 
moment the patient bleeds considerably, a gag reflex that is too strong can present a 
considerable obstacle to the intervention, etc.

- Personal pressure that is tied to the personal need always to do something better, of 
not accepting failures. This can lead us to set unrealistic objectives.

- Pressure caused by a lack of organization, which can be the result of an inexperienced 
assistant, lack of protocols of control, etc.
Thus, the search for the aetiology of complications is much more complex than a 

simple value judgement: that it is good, or it is bad. An efficient and pedagogic way 
to analyse and understand the reason for SAE and to identify the different pressures 
suffered on a day-to-day basis is to use the notion of situational awareness. Used for the 
first time in aviation in the 1970s, the concept of situational awareness started to be 
used in the medical field recently, leading the World Health Organization to classify it as 
crucial in all health fields.

SITUATIONAL AWARENESS
SITUATIONAL AWARENESS is defined as the capacity to understand the environment 
and anticipate its variations. Endsley defines it as the action of knowing what occurs 
around us. This can seem evident but, in fact, it is more complex that it seems (Parush et 
al. 2011).
Situational awareness is divided into three levels which allow:
- The perception of important information.
- Understanding the meaning of this information.
- Anticipating its evolution over time.

1. The perception of information
When carrying out a clinical examination to prepare for a surgery, it is necessary to 
gather a certain number of data that will allow the establishing of a diagnosis and then a 
treatment plan. These data must be sufficient, although conserving the notion of priority. 
In generally, inexperienced clinicians accumulate too great a quantity of data and do 
not come to a synthetic and objective view of the situation of their patient. In aviation, 
it is very common to differentiate between “nice to know” and “need to know” – what it 
is interesting to know in contrast with what it is essential to know. When situational 
awareness is involved in the cause of an aeronautic accident, in 75% of cases it is the 
perception of information that is at fault.
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In the case of this SAE, the clinical and radiographical examinations were made 
correctly according to the protocols, and the patient’s clinical history was carried out in the 
same way. However, because of the change in context (the change of day of the operation 
and the change of auxiliary), the preoperatory briefing that the clinician usually carried 
out by writing down the intervention rapidly with his assistant was ignored. Equally, the 
state of the stock of implants was not known. Before starting the intervention, there was a 
lack of knowledge about certain information that was crucial to know.

2. Understanding the information, making sense of it
Gathering information is only of interest if it has a practical use. Taking measurements 
with a scan will have an impact on the safety of the intervention if, for instance, the 
distances of safety in relation to sensitive structures (inferior alveolar nerve) are 
known by the clinician. The information gathered during a clinical examination can be 
systematically compared with what we know or we what we expect to find. It is equally 
important to compare different pieces of information to see if they are coherent. Where 
they are not coherent, it is necessary to know that the examination should end, and a 
reason found for the divergence. Then it is necessary to ask if the information is credible 
and if it has clinical meaning. Once this information is available, the clinician must be 
able to carry out the changes necessary to his or her initial diagnosis of the situation and 
the proposed treatment plan if this is necessary.

A simple example taken from aviation to understand this phase of situational 
awareness is knowledge of the meteorological aspect before take-off. It is good to know 
that a meteorological front is moving towards the airport, but what is important is to 
know how to draw conclusions from this: Perhaps we can take off safely? Do I have to 
limit the flight time? Do I have to change my flight plan? 

In the case of this SAE, the clinician measured the distance between the ridge and the 
inferior alveolar nerve well when studying the scan. However, he did not realise that the 
implant would have a certain angulation in relation to the vertical and that, because of 
this, there was a risk of approaching or perforating the lingual cortex. Not differentiating 
between the necessary volume (bone mass that the surgeon needs in theory in order to 
place the implant), the available bone volume (that which the patient possesses), and the 
useful volume (the volume that the surgeon needs to be able to place the implant correctly 
in the three planes of the space in a given patient) (Renouard and Rangert 2008) is a quite 
frequent error in implantology. This lack of analysis introduces a latent error into the 
system. This means that it will not be directly in the origin of the problem (active error) 
but it will be a complicating cofactor that will not express itself in a particular context. We 
are talking about resident pathogens (Reason 2000). In this case, the fact of having had to 
work in conditions distinct from the usual ones (different day, different assistant, different 
organization, etc) will favour the expression of these latent errors that would not have had 
consequences in a “normal” context. At this point it is possible to say that, if he had used 
a surgical guide, the errors of handling and using information related to the preoperative 
measures would have been avoided and, as a result, the complication would also have 
been avoided. Having found a direct causal relationship, we could have ended the analysis 
here. However, a more “system-oriented” approach based on the use of human factors 
can permit the discovery and understanding of the real causes that lie at the origin of the 
SAE. From here, we can establish more general protective barriers that can be used by 
everyone.

3. Anticipate and know how to adapt yourself when there is a change in the 
situation

This is the capacity to adapt to changes in events and the environment that can cause 
them. During a clinical examination, we take up data that can vary or evolve during 
the surgery or even be different from what we had appreciated. A good awareness of the 
situation allows us to adapt ourselves to the new conditions. For example, we decide to 
make an immediate loading on our implants, a decision that we take during the clinical 
and radiographical examination of the patient. During the surgery, the bone is seen to be 
less dense than anticipated. 

Franck Renouard et al. Situational awareness:
a method for analsyis and prevention of complications in medicine and dentistry
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We run the risk of lesser primary stability. What attitude should we adopt? Should 
we continue regardless? Should we change to a protocol of delayed loading? Even so, this 
implies have foreseen this possibility and then having established a Plan B while studying 
the case. At times, changes are foreseeable, as in the case outlined above, but in many 
other circumstances the new situation can be unforeseeable. For example, this is the case 
when placing the implant with excessive speed because we have forgotten to change the 
programme and the rotational speed of the implant motor. The implant can be inserted 
into the maxillary sinus, situated in a position that is too subcrestal, or even damaging 
the inferior alveolar nerve. Whatever the reason for the change of context, the clinician 
must have the mental resources to be able to analyse the situation, anticipate alternative 
solutions, evaluate the relevance of each of these solutions, and take the most appropriate 
decision.

Returning to the clinical case described, even when the surgery is relatively simple, 
the change in environment (day and context of the operation) increased the clinician’s 
stress in a dramatic way. Dr X had not known how to adapt himself to the new situation. 
Stress increases when a person does not have the capacities needed to be able to face a 
situation that appears. In its origin, stress is a defence reaction and one that protects the 
individual, as can be the case with pain (Renouard et al. 2017). However, 90% of stress 
in the human being is endogenous, which is to say, that it develops in the absence of 
any real danger, but the primitive physiological and behavioural modifications remain 
present. These modifications focus on favouring the red muscles to the detriment of the 
“annexe” organs, which allow the individual to flee or fight, corresponding to the two main 
behaviours generated by stress (Cannon 1929; Wetzel et al. 2006; Wetzel et al. 2010). 
Cognitive capacities are not immune from stress and access to the prefrontal brain (which 
is involved in rational decision-taking) is limited or becomes almost impossible. Dr X has 
lost his capacity for analysing the situation. He continues with the surgery at any cost 
when, not having shorter implants available, he should have halted the surgery. This 
phenomenon linked to stress is called “mental tunnelling”: the individual is fixed on his 
or her final objective, come what may, with the aim of fleeing as rapidly as possible from 
what is perceived as the stressful situation. This effect of mental tunnelling explains why, 
in the case of this surgery, basic safety principles were not respected.

To sum up, this SAE is the consequence of the clinician’s maladjusted behaviour, 
caused by stress, in a non-habitual context that we can summarize as:
- A change in the environment: habitual day of surgery and assistant.
- Lack of protocol: absence of presurgical check list and briefing. 
- Incapacity of the clinician to adapt to the situation caused by increased stress.

These three factors overlap and all three must happen suddenly for the complication to 
be produced.

More often than not, errors do not provoke complications. An estimate, not from the 
literature, describes that some 90% of errors are absorbed by the system. The clinician 
prescribes penicillin to a patient allergic to this medication, but when the prescription is 
dispensed the patient remembers their allergy, or the auxiliary who prepares it checks 
the patient’s medical history and realises. To explain the transformation of an error into 
a complication, Reason (2000) proposes a very didactic description of the accident model 
that bears his name (Figures 5 and 6).
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Figure 5.
According to Reason, as errors are inevitable, safety is based on establishing successive barriers of protection. 
None of these barriers is infallible, but the succession of controls means that errors can be resolved before they 
have serious consequences.

Figure 6.
In the case of the SAE described, no barrier of protection worked, whether because they were not applicable to 
this situation or because they were not effective (absence of check lists, untrained assistant, stressed surgeon, 
incomplete stock, change of day for the intervention). It would have been sufficient that only one barrier was 
effective for this SAE to have been prevented, such as the use of check lists.

Reason Model

Reason Model

Franck Renouard et al. Situational awareness:
a method for analsyis and prevention of complications in medicine and dentistry
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ADVICE FOR THE CLINICIAN
THE AIM OF THIS ANALYSIS is not to crush the clinician, who had no reason to commit 
any error, but to understand the possible chain of errors in a specific situation, with 
the aim of being able to propose or strengthen preventive safety measures. Clinicians 
should, for instance, use preoperatory safety check lists in a systematic way. This allows 
the detection of infractions or even counterindications for starting the surgery. It is 
also important when preparing surgeries always to have a Plan B. Predicting different 
scenarios when establishing a treatment plan allows avoiding falling into a process 
of taking precipitated decisions. The simplest is to use the concept “and if”: And if the 
patient bleeds, what do I do? If the implant is not stable, what do I do? Foreseeing possible 
complications before carrying out the intervention allows decisions to be taken in a cold 
way, without being influenced by time pressure or stress. This equally allows supporting 
oneself with knowledge about known work-related information that we have in our 
long-term memory but which would be difficult to access in a stressful situation. This 
anticipation is a factor that reduces stress very effectively if an adverse event occurs.

On the other hand, the fact that protocols have or have not been established, in cases 
of heavy stress it is important that clinicians detect the first signs with the aim of not 
allowing themselves to be taken over by the effect of mental tunnelling. Being aware 
of stress, one can stop for a while and take time to take some deep abdominal breaths. 
This can be sufficient to lightly reduce the stress and make one capable of examining the 
situation.

CONCLUSION
THE WRITER DON HEROLD is said to have written: “Doctors think a lot of patients 
are cured who have simply quit in disgust.” This quote describes very well the difficulty 
faced by health professionals in analysing their practice in an individual way. Doctors 
and dentists are not exempt of the cognitive bias of underestimating risks and of making 
errors in their practice (Berner and Graber 2008). As has been shown in the story 
presented in this article, even experienced clinician can suffer complications, in particular 
caused by errors of judgement and cognitive bias.

However, it is important to highlight that the more inexperienced a clinician is the 
more likely they are to be subject to cognitive bias, not having had the experience that 
allows them to compare their beliefs or sensations with their real experience. This leads 
to an overconfidence in their own capacities and a positive overvaluation of their results. 
What the error ensues, this can easily be related to the negative result. Questioning the 
system as a whole is not usually carried out. Assuring clinical practice is not so much a 
problem of prevention tools but is, rather, a cultural problem.  

The use of situational awareness can allow retrospective analysis of complications in 
a very efficient way. The aim is not to free clinicians of their responsibility but to try to 
understand the real roots of the problem to provide solutions for their prevention. The 
SAE presented strengthens the conviction that safety protocols are only useful in cases 
judged to be “difficult”. The clinical situation presented was simple at the start but ended 
up badly. The protection barriers did not work for the simple reason that they were not 
used. The absence of a preoperatory check list is a good example. Most doctors consider 
check lists as administrative barriers instead of perceiving their efficacy in preventing 
complications. The problem with human-factor protocols is that when they are used 
correctly, nothing in particular occurs. If the preoperatory check list had been carried 
out, the stock of implants would have been modified or the surgery would have been 
postponed. This SAE would not have taken place, and no one would have imagined the 
possibility that a serious complication would occur. It is precisely the weakness of the 
security measures that when they are carried out correctly they pass unnoticed and their 
utility is not valued.
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The assurance of clinical practices is not only about the more or less obligatory use of 
protocols but also about the creation of a real culture of safety. When the safety belt was 
imposed on drivers in the 1970s, there were many reservations to its systematization. 
Today, the vast majority of drivers and their passengers get into their vehicles and fasten 
their belts without even thinking about it. This feature has been as well established 
within the collective unconscious as the act of carrying out a security checklist before a 
plane takes off. This takes its time, but for the study of car accidents, a constant message, 
associated with tough punishment when necessary, has allowed a considerable reduction 
in the morbidity and mortality of car accidents. The community of dentists can decide to 
improve the security of their practice, significantly reducing the number of complications. 
For this it will be necessary to train teachers, to teach the human factors as early as 
possible at university, to develop specific pedagogic tools, and to define and impose rules 
of good conduct that accompany the transformation of habits, accepting that the change 
takes time.

But this also goes for individual awareness. Clinicians must think of their own 
practice, trying to determine the origin of complications that are latent in their habits 
and their manner of organization, thus adopting measures to avoid or mitigate their 
consequences.

SUCCESSFUL DENTAL IMPLANTOLOGY is inexorably tied to the successful 
management of biological and biomechanical factors known by everyone. Even so, 
despite strengthening the principles of good practice, sometimes clinicians suffer 
adverse events, which can have a negative impact on the quality of treatment 
carried out. The effective analysis of these adverse events facilitates a better 
understanding of their causes, allowing the establishment of protective barriers 
that will be effective both at the level of the individual clinician and in the medical 
profession as a whole. This focus has more than demonstrated its value in the field 
of aviation and other high-risk activities. The aim of this article is to demonstrate 
that a careful analysis of adverse events can incrase the safety of dental 
implantology practice in a generalized way.

CLINICAL RELEVANCE
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