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Back in the army we had an old ambulance which we called “Florence Nightingale”, in an
obvious reference to its years in service. We used it to deliver medication and supplies to
remote locations of the camp and the driver kept always a small hammer by the
windshield. One day Florence simply refused to start. The driver took the hammer,
stepped out, opened the bonnet and hammered the starter 3 times, almost in a
ceremonial manner. When he tried again the ignition, Florence started almost
immediately to the loud applaud of all bystanders..!

Nobody knew where this magic came from. The driver said he had learned the trick from the
previous driver. Some said that the legendary hammer came actually with the car from the factory
for that very purpose…

Twenty years down the road, while working on a presentation about implant complications, this old
story, somehow stroke me similar to how we often perceive implant treatment today… Now what
does my old dear Florence have to do with dental implant complications? 
Well, let me explain more …
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Everything breaks down. Machine parts, human parts, relationships, for everything there comes a
time when things start to fall apart. Some things we chose to repair, other we let go. It’s a fact we
get to accept rather early in life. But then what is it that we call a “complication”? What determines
your reaction next time your car refuses to start? Would you curse and swear in disappointment or
stoically look for the magic hammer you keep by the windshield?

Usually we would call “complication” any unexpected damage or problem, which requires repair or
resolution in order to return to the original optimal condition.
But then again, what we perceive as “failure” or “complication” is very much determined by our
perception of three key factors:

We deeply know that nothing lasts for ever. If your 2-year old BMW suddenly refuses to start, you
will probably be very right to be pissed off. But if you are driving “Florens” who has already
exceeded two life cycles, would you as easily call the starter problem a “failure” or a
“complication”?

1) Life expectancy: 

 
This simply implies that there is a right use and an “unauthorised”, “off-label” or “unwarranted” use
for every machine. Your new Ferrari might be an engineering marvel, but if you drive it off-road it
will soon break down. Will you be then right to call it a complication?

2) Conditions of use:

This simply implies that Homeostasis needs some active help in its eternal battle against Entropy.
Whether it’s our car or our home, we all accept that regular preemptive interventions are required
in order to keep things in service. So will we still call it a complication when the car refuses to start
if last time the spark plugs were changed was two years ago?

3) Need of maintenance: 

... So what is a complication?
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…but what about implants?

Well, here is where things start to get complicated…! Dental implants – mechanical parts
implanted in biological tissues – do not differ to any other man made construction: they serve and
they break down.

We typically classify as “complications” the sum of the very diverse things that can go wrong in an
implant patient, from inflammation (peri-implantitis) to hardware problems such as screw
loosening, fractures or porcelain chipping. Then we pack it all into one number reflecting
prevalence of events in a period of 5 or 10 years and we discuss in shock how implant treatment is
plagued by complications in the medium to long term. But is this the full picture? I’m afraid not.
The picture we have today of implant complications is distorted by our absolute inability to define
and report complications within the framework of the three key parametres: life expectancy,
conditions of use and needs of maintenance. 

During a retrospective study in Australia some years ago  we learned two interesting facts about
implant complications: 
– First, complications appear to cluster around certain patients.

(1)

Due to our reporting being almost exclusively done on implant level, the fact that screw loosening
is reported with 30% prevalence in a patient sample, is often perceived as 30 patients out of 100
will experience screw loosening. The reality is however different. The percentage of patients with
screw loosening was much smaller, but some patients experienced the problem multiple times.

Today most of us are very happy with the service we get out of our cars, with some mythical beasts
like my dear old “Florence” having far exceeding our expectations. When it comes to cars however,
we seem to have a very good understanding of the three key concepts: life expectancy, conditions
of use and needs of maintenance.
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– Second thing we found, patients with technical complications were 3 times more likely to have
peri-implantitis as well. Don’t jump off your chair yet, this does not mean that a lose screw is the
cause of peri-implantitis (although I would love to start a new cult). But it does imply that there are
certain common “predispositions” behind complications, no matter if they manifest as technical or
biological problems.

Lesson Nr. 2: what we diagnose as “complication”
might often be the result of a hidden (and often
iatrogenic) predisposition…!

Lesson Nr. 1: complications are neither randomly
nor democratically distributed among the patients:

Few guys will get most of the trouble.

…and here some work in progress!
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The idea is to map in a flowchart some of the most common “origins” predisposing to problems by
exposing implant treatment to known biological or technical risks, finally resulting in
complications.
Any suggestions more than welcome!

So, what now?
Well, we got quite some work to do! I’m afraid that a using a “blanket” definition of any possible
problem encountered as “failure” or “complication” and collectively reporting diverse events and
conditions is only masking the true situation. It also strikes me that the way we approach
complications with implants is much different to other rehabilitation treatments. We usually say
that maintenance is what you do before things break down and what you do after they break is
management of complications. But even this is not clear when it comes to implants. I recall a very
vivid discussion we had with our research team during a recent study (2), when we could not agree
how frequently an implant overdenture needs relining as part of expected maintenance and when
the increased need of relining should be seen as “complication”. So we need to define our game
more clearly, but I’m afraid this will be very difficult to do, unless we start defining, reporting and
understanding complications under the light of the three key parametres…

1. Life expectancy

Fatigue of hard working metal parts is a reality since the Iron Age, which however the world of
implants surprisingly overlooked. We accept that almost every functioning part of our car engine
will be gradually replaced as the kilometer count increases. And although we would preemptively
replace the clutch plate after 60,000 km, how long can a prosthetic screw last under an implant
supported bridge? Would it make sense to replace it pre-emptively at some point? In reality, I (we)
don’t have a clue. The way the data is reported on 5 and sometimes 10 year summative numbers, it
is very difficult to see in detail how time in function affects mechanical problems .

Peri-implantitis on the other hand is a different game: it is a disease, not a result of fatigue or time
in function. As such, it is not inevitable.  Peri-implantitis is a complication of implant therapy no
more than Periodontitis is a complication of having teeth! But we don’t call periodontitis a
complication, right?
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2. Conditions of use

But what if you place an implant in a patient with periodontitis? Or a patient with deficient practice
/ understanding of oral hygiene? What if you place an implant in unfavorable prosthetic position
resulting in an uncleanable prosthesis? In all the cases above, the implant is “predisposed” to
trouble.  In the terminology of medical devices this would make the  implant used “off-label”.
Problems will surface sooner or later and then we will pack it together in a summative number as
complications. But how many of the implants reported in the literature with complications could
actually have been “off-label”? For example, how many studies reporting prevalence of peri-
implantitis also report how many of the prostheses were uncleanable? As of today, I know only one

.  (3)

This is in my mind the most important and underestimated parameter of the three. Complications
will greatly depend on how we choose to use the implants. So what are the necessary conditions of
use for implants? You place an implant in the bone, it osseointegrates, you make a crown, patient
goes. Is this all?

This fact might partly explain the wide range of prevalence found in different studies and
environments. Complications will occur even when all conditions of use are met, but if we add on
top the problems of implants that are predisposed, do we get a fair picture of the problem?
Predisposing factors can also be technical. In a series of recent studies (4,5) we found that even a
small vertical misfit of 100μm has the potential to increase the risk of veneer chipping by multifold
in small-medium span implant prostheses.  
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Here we still have some work to do. As of today, maintenance protocols mainly focus on the peri-
implant tissues, in most cases directly extrapolated from periodontal maintenance protocols, but
there is a large gap in our understanding on how to maintain comprehensively, which includes the
technical parts. How to examine the integrity of the prosthesis and all components? When to
replace parts? How to identify “predispositions”? How to modify our maintenance protocols when
we have compromised and predisposed situations? Now this is a great discussion, but it would take
much more than this short article aspires to be…

It is true, Implant complications are today a very hot topic.  Nevertheless, I feel we are far from
being able to articulate and quantify the actual problems of implant therapy. The data we have, in
the way it is  reported does not help to draw the full picture. Complications of implant therapy is a
true problem, but it is not always due to an inherent limitation of Implants or an inevitable
“tsunami”. Very often when problems occur, there is a “predisposition” in the system, often due to
known or unintended compromised decisions, designs or plans from our side. In the end, the only
way to reduce complications remains the profound understanding of the biological and technical
principles of Implant therapy, so the key is again, proper education.

Conclusively…

to Florans, 
endless source of inspiration and most comfortable ambulance bed during “Parmenion” drills. May
you rest in Ambulance heaven

3. Need of maintenance
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Understanding complications with dental implants is often a task of "detective" work and

requires knowledge of both the biological principles, physiology and function but also good

insight in the limitations of surgical and restorative procedures.

Life expectancy, conditions of use and the individual need for maintenance are essential

parametres to be considered during the planning phase of every implant reconstruction

The correct implant positioning, the appropriate selection of the surgical protocols and

restoration design remain the most essential steps for achieving sustainable clinical outcomes.

Furthermore, individualised maintenance protocols, early detection of risks and "predispositions"

and complication management protocols   are the keys to ensure long lasting success with

implant therapy. 
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