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Dietrich Bonhoeffer guides us with this quote: “The biggest 
mistake you can make in life is always being afraid to make 
one.” I agree with that. At Geistlich we put every effort into 
mitigating risks and passing our experience on to you. 
Specifically this means: we take our responsibility seriously 
as trainers. We impart our first-hand knowledge by means 
of lectures, workshops and webinars. For isn't this the very 
best formula for reducing complications? We are convinced 
that we can make a useful contribution relevant to your 
practice.

We care
EDITORIAL FOCUS

RISKS AND 
COMPLICATIONS.
Tricky situations occur in any practice's daily routine – for 
example, suture dehiscences or recession around implants. 
How can risks be detected promptly; how can complications 
be prevented?
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Our commitment is also illustrated by our expanded 
Geistlich Training & Education team. Our specialists 
scrutinize existing tools and methods and create new ones 
to provide our expertise in suitable training and education 
modules – in the right form, properly dispensed and at the 
right time. We continually expand our skills within an 
international network of scientists and users. Their 
devotion, our common devotion, is channeled ultimately 
into the quest for patient well-being.

Dear readers, I hope that you will gain a few interesting 
insights in our special focus on “Risks and complications” 
– with beneficial side effects.

Mario Mucha
Chief Operating Officer
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Prof. Bilal Al-Nawas | Germany 

University Medical Center of the University of Mainz
Clinic for Oral and Maxillofacial Surgery
Mainz

Bisphosphonates – A contraindication 
for augmentations?

Not all patients on anti-
resorptive therapy have a 
high risk of osteonecrosis 
of the jaw. When is 
implantation possible, and 
what should a dentist 
consider?

Bisphosphonates and other anti re-
sorptives have been used in various 
bone diseases for many years. All 
bisphosphonates have a common 
feature of significantly slowing down 
or reducing bone remodeling. 
In this way they aid in stabilizing the 
bone structure and thus prevention of 
fractures such as in osteoporosis. They 

are also used in controlling the 
symptomatology of skeletal metas-
tases in tumor disease, and also 
recently in breast cancer, prostate 
cancer and preventively, even before 
the occurrence of metastases in 
multiple myeloma. 
Anyone who treats patients with these 
diseases has to systematically query 
patients about antiresorptives prior to 
surgical interventions. Bisphospho-
nates cumulate in bone, and the 
number of side effects increases as the 
duration of action increases. This also 
applies to some more recent active 
substances which are currently on the 
market or being tested. A selection is 
listed in Fig. 1. These effects must be 
taken into account when planning 
therapy. 

Osteonecroses of the jaw 
do not hurt initially

Bishosphonates took on relevancy in 
medicine some 15 years ago when the 
first reports emerged linking these 
medicines to bone necroses. As mul-
timorbidity was frequently involved, 
such as in tumor patients, at first it 
was not clear whether the bone necro-
sis was triggered by the bisphospho-
nate or the chemotherapy. There is 
now a consensus that bisphospho-

nates, in particular following lengthy 
administration, can cause bone 
 necroses in patients of a certain dis-
position. 
It is typical and diagnostically critical 
that when these necroses occur they 
are initially painless and do not 
become visible until bone is exposed. 
Only secondary complications, such 
as an infection, then give rise to pain 
symptoms. The absence of symptoms 
initially results in the rate of bone 
necroses being underestimated. The 
underlying symptomatology has 
resulted in the globally recognized 
definition of the three stages of 
osteonecrosis of the jaw by the 
American Association of Oral and 
Maxillofacial Surgeons (AAOMS).19 The 
varying degree of prevalence of osteo-

necroses of the jaw in osteoporosis 
patients and oncological patients is 
illustrated in Fig. 2. 

More infections in marginal 
periodontitis 

The last few years have generated a 
sophisticated discussion about the 
genesis of these necroses. Although 
dental extraction was initially con-
sidered to be the cause, today we now 
assume that bony changes are already 
extant prior to extraction, and extrac-
tion of teeth only contributes to the 
clinical symptomatology (Figs. 3 and 4). 

In this regard it is particularly interest-
ing that marginal periodontitis, in par-
ticular, seems to be accompanied by an 

increased rate of infection or necrosis.1 
This observation is confirmed by a 
number of epidemiological studies. 
In simpler terms it could be said that 
the absent marginal remodeling in 
peri odontological infections brings 
about the necrosis and sequestra-
tion.2,3 It is, however, surprising that 
apical inflammations relatively rarely 
seem to trigger an endodontically pro-
voked necrosis. Some authors suspect 
a change in the pH value from the re-
lease of bisphosphonates from bone to 
be responsible for the necroses.4 Spe-
cific infections, such as actinomycetes, 
have also been implicated.5 But in the 
final instance the cause of the necroses  
is unresolved – in particular the fact 
that they almost only occur in the jaw 
bone.

0.1 %

primäre Osteoporose Tumorerkrankung

5–20 %

Patient with primary osteoporosis 

Prevalence for a bone necrosis: 0.1 % 
(irrespective of whether therapy was given with 
oral or intravenous bisphosphonate or 
denosumab12,13)

Patients with tumor disease 
Prevalence for a bone necrosis: 5–20 %14,15 

Fig. 2: Low vs. high necrosis prevalence

Fig. 1: Modes of action of the substances which are currently commercially available 
or being tested

Bisphosphonates (e.g., alendronate, zoledronate)  
> positive bone balance due to shortened life span of  
osteoclasts and impact on osteoblasts, fibroblasts and  
cells involved in angiogenesis.16 Cumulation of the  
effect over time.

RANK ligand antagonists (e.g. ,denosumab)17  
> positive bone balance by inhibiting feedback between 
osteoblasts and osteoclasts. No cumulation of the  
effect over time.

Cathepsin-K inhibitors (e.g., odanacatib)  
> positive bone balance by inhibiting proteases which are 
responsible in osteoclasts for breaking down the collagenous 
bone matrix (cathepsins). No osteonecroses are yet known.

Angiogenesis inhibitors (e.g., bevacizumab, sunitinib)  
> bind to growth factor VEGF and consequent suppression  
of vascularization. Comparably high rate of osteonecroses,  
as is the case for bisphosphonates. 

6  Dent-Med Materials
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Implantation and 
augmentation

When planning treatment it is impor-
tant to differentiate between patients 
with high and low risks of osteonecro-
sis of the jaw, as shown in Fig. 2. A se-
ries of controlled and cohort studies 
shows that early stage implant healing 
in patients on bisphosphonate thera-
py and with low risk profiles seems to 
proceed smoothly.6 Augmentation 
procedures also seem to be feasible 
for low risk patients.
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for the formation of a bone necrosis, 
however, is deemed to be limited, and 
in practice the measurement is now 
hardly ever performed.9 
In the final analysis clinical and radio-
logical healing following the extrac-
tion of a tooth can, of course, provide 
insight into bone physiology. Radio-
logically persisting alveoli with re-
tained lamina dura is considered to be 
a sign of reduced bone remodeling 
and, therefore, a sign of a high risk of 
necrosis. 

“Drug holiday” – yes or no?

A further hotly debated topic is the is-
sue of interrupting bisphosphonate 
therapy (“drug holiday”). If you con-
sider the above-mentioned directly in-
hibiting effects of bisphosphonates on 
fibroblasts and vascularization and 
correlate it with the individual recov-
ery of the CrossLaps level (CTX level)8, 
a limited bisphosphonate break would 
really make sense for osteoporosis pa-
tients. In oncology this option is usu-
ally ruled out. 
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3  Patient with breast cancer and bone metas-
tases. Zoledronate intravenously for three 
years. Status after extraction of tooth 45, 14 
days previous. The fistulous inflammation is 
clinically visible.

4  Intraoperative status of the same patient 
showing the extent of the necrosis and the fact 
that the necrosis remains confined to the 
marginal bone and may have existed prior to 
the extraction.

5  Patient with primary osteoporosis, ibandronic 
acid for seven years. There is an antibiotically 
unmanageable bone inflammation in region 43 
some six months after implantation in regions 
33 and 43.

6  OPG image of the same patient with signs of 
bone inflammation.

7  Patient with breast cancer receiving zole-
dronate; osteonecrosis from wearing a 
tegumentally supported prosthesis.

Conversely, in high risk patients one 
needs to be very cautious about 
implant procedures because of the 
necrosis risk. The literature describes 
cases in which an implantation 
triggered a bone necrosis.7 Figs. 5 and 6 
strikingly illustrate the situation 
following implant loss with bone 
necrosis. These case reports primarily 
relate to high risk patients.
In addition, there is also the interest-
ing question of how to rate implants 
in relation to the risk of necrosis in  the 
long term. There is relatively little 
study data on this. However, if 
 marginal periodontitis affecting a 
tooth can result in bone necroses, so 
peri-implant inflammation might be 
equally problematic. 

Assessing the risk

For a long time the search for a simple 
laboratory parameter for assessing the 
risk of necrosis was the prime focus. 
The collagen type I telopeptide CTX 
was discussed as a candidate by some 
authors.8 Its prognostic significance 

Guidelines on the topic “Implantology and antiabsorptive therapy”

The German S3 Guideline “Dental implants in drug treatment 
with bone antiresorptives” (incl. bisphosphonates), AWMF register 
number 083-026, can be found using the QR code on the left.18

A useful “Docket for risk assessment” for implant treatment of  
patients receiving anti-absorptive therapy can be found using the  
QR code on the left.8 

The Position Paper of the American Association of Oral and 
Maxillofacial Surgeons can be read and downloaded using the  
QR code on the left.19

As far as the duration of the break is 
concerned, most authors assume 
three months prior to surgery. So far, 
however, there is no evidence of 
success from interrupting bisphos-
phonates. Here, therefore, “clinical 
feeling” must be substituted for 
missing “scientific evidence.”10

Future developments: 
Implants instead of a 
prosthesis?

If it is assumed that injuries to the mu-
cosa from tegumentally supported 
prostheses can also give rise to ne-
croses and exposed bone, it would be 
quite conceivable to use implants for 
preventing bone necrosis (Fig. 7). As is 
the case in patients receiving radio-
therapy, it would make sense to mon-
itor patients long-term.

Bisphosphonates on 
implants?

Bisphosphonates, usually as a local 
coating for surfaces, have been used 

in the development of bone replace-
ment materials for many years. Due to 
the slower remodeling, the coating re-
sults in more bone apposition.11 There-
fore the question  of whether bispho-
sphonates are harmful or beneficial 
seems to be subject to the dose. Bis-
phosphonates have tended to be seen 
in a negative light, but they might now 
receive an objective re-assessment. 

Conclusions

Active prophylaxis prior to treatment 
with antiresorptives is useful in pre-
venting subsequent osteonecroses. If 
surgical work is planned on patients 
receiving anti-absorptive therapy, sur-
gical success (implant healing) and po-
tential of necroses must be weighed 
against one another. Surgery should 
be performed along with antibiotic 
therapy and be adapted according to 
risk. Systematic reviews6 show that 
there is no reason to contraindicate 
implants with bisphosphonate therapy 
for lower risk patients. High-risk pa-
tients should receive relatively cau-
tious therapy. 



Geistlich News 01 | 2017 11 10 Dent-Med Materials

During a sinus floor 
elevation, various 
complications can arise 
from a perforation of the 
Schneiderian membrane. 
How can we predict and 
avoid complications? How 
should we deal with a 
perforated membrane?

Since the Academy of Osseointegra-
tion Sinus Consensus Conference two 
decades ago, the sinus lift has been 
deemed a highly predictable proce-
dure.1 The reported outcome from this 
conference published in 1998 identi-
fied that, for nearly 3000 sinus graft 
implants with a minimum of three 
years in function, implant success was 
90.0 % over a ten-year period. While 
the database was considered highly 
heterogeneous, both in regard to graft 
material and implant type, the most 
significant consensus statement was 
that “the sinus graft should now be 
considered a highly predictable and ef-
fective therapeutic modality.” Set 
against this background and the 
knowledge that the sinus graft is one 
of the most common adjunctive pro-
cedures in implant therapy, it is hard 
to imagine there could be much to 

consider with regard to complication 
management. However, the underly-
ing issue is that, while many studies 
have evaluated the efficacy of implants 
in sinus grafts, few have focused speci-
fically on the success of the sinus graft 
itself. Sinus grafting remains one of 
the more technically challenging pro-
cedures due to, amongst other issues, 
the delicacy of the Schneiderian mem-
brane and the risk of perforation, post-
operative infection and loss of the 
graft.

Membrane perforation 
complications

In an article recently published in the 
Journal of Craniofacial Surgery,2 the 
risk of complications was described as 
being “quite low,” and yet one of the 
more common liability issues in den-
tistry was the failure of implants in si-
nus grafts due to the inadvertent par-
tial or complete penetration of 
implants into the maxillary antrum, 
along with other sinus lift sequelae. 
Clinical recommendations have been 
published to avoid such complications 
in both the periodontal3 and oral max-
illofacial literature.4 
By far the most common complication 
recorded in the literature is perfora-
tion of the Schneiderian membrane, 

which has been reported to occur in 
approximately 7 % to 40 % of cases.4–7 
However, of greater interest are the 
underlying complications reported to 
result from membrane perforation, 
along with the incidence for such com-
plications. 
In a recent study of 200 consecutive 
si  nus lift procedures, 25.7 % ex pe-
rienced a perforation, and of this 
group, 14.9 % developed further post-
operative complications, including: 
nine cases (4.5 %) of wound infection, 
abscess formation or dehiscence with 
drainage , six cases (3 %) of sinusitis, 
six cases (3 %) of wound breakdown 
with graft exposure and two cases 
(1 %) of total loss of graft.4 
In another study of 359 sinus augmen-
tation procedures, perforation was re-
ported in 41.8 % of cases.6 Of note, 
11.3 % of these perforations went on 
to total graft failure. Conversely, if the 
membrane remained intact, the graft 
only failed in 3.4 % of the cases. Of the 
sinuses developing sinusitis or sec-
ondary infection requiring antibiotics, 
85 % had a membrane perforation. Ac-
cordingly, while membrane perfora-
tion may not be seen as a particularly 
significant complication, it is a poten-
tial gateway to more serious sequelae 
that can result in graft failure. There-
fore, membrane perforation should be 
taken seriously, and clinicians should 

Adjunct Prof. Dr. Michael R. Norton | United Kingdom

University of Pennsylvania
School of Dental Medicine
Private practice in London

Risk management for  
sinus floor elevation

understand how the risk for perfora-
tion might be assessed pre-surgically 
so that appropriate precautions might 
be taken. Also, intra-operative risk-
minimizing procedures can help limit 
the size of membrane perforations to 
<5 mm or, more importantly, avoid 
complete membrane blow-out.

Avoiding risks

First and foremost, pre-operative 
planning must be CT-based,8 provid-
ing not only three-dimensional (3-D) 
information on sinus morphology but 
also the presence or absence of addi-
tional risk factors. Septae, the thickness 

of the sinus membrane, the degree of 
sinus opacity, the thickness of the buc-
cal cortex, residual bone height and the 
location of the zygomatic buttress all 
have the potential to increase sinus 
perforation risk – see more details in Il-

lustration 1. Using the Lund Mackay 
Classification sinuses can be scored for 
health, i.e., maxillary, frontal, ethmoi-
dal and sphenoidal, to give an overall 
rating to the patient’s diagnosis, as well 
as a score of 0 or 2 for the ostiomeatal 
complex, which has a major bearing on 
sinus ventilation and drainage.9

A 3-D assessment is the only way to 
arrive at a thorough risk assessment. 
In addition, 3-D imagery can be used 
to assess the risk for tearing or snag-

FOCUS FOCUS

ging the branch of the maxillary artery 
that passes through the canal buccal-
ly, which can result in significant 
bleeding.10 Bleeding can also impair 
visibility, further increasing the risk for 
membrane perforation. Patients 
should always be informed of these 
risks, in particular epistaxis (nose-
bleed), since blood will typically drain 
through the osteum and out the nose.

Limiting the size of 
perforations

Despite the best planning and prepa-
ration, perforations can still occur. A 
simple but effective method for limit-

SINUS MORPHOLOGY 

Single vs. multiple chamber, 
smooth vs. undulating floor, 
presence or absence of roots, 
wide vs. narrow antrum. 
➝  Complexity equates to 

complication rate.

SINUS OPACITY 

Lund-Mackay Classification9

0 = No abnormalities
1 = Partial opacification
2 = Total opacification

THICKNESS OF BUCCAL CORTEX

Thin wall (< 1.0 mm) ➝ reduced risk
Thick wall (>1.0 mm) ➝ increased risk

MEMBRANE THICKNESS 

From 1.0 mm to 1.5 mm 
➝  lowest risk for perforation, <10 %5,15,16

Smaller than 1.0 mm or thicker than 2.0 mm
➝  higher risk for perforation, 20–40 %5,15,16

SEPTAE

Height, width, number, 
location, and angle of septae 
influence the complication 
rate–19

BONE HEIGHT, ETC.

The greater the residual bone height, 
the higher the floor and the more diffi-
cult the instrumentation, which results 
in higher risk.

BUTTRESS

The more anterior and the more curved the 
zygomatic buttress, the more difficult the 
instrumentation posteriorly. However, an 
extremely prominent buttress can often 
subtend the buccal wall facially, allowing easier 
access.

Fig. 1: Factors that influence the complication rate of sinus floor elevation.
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ing the size of sinus perforations in-
volves using a so-called isolation pro-
tocol when a perforation first presents. 
Typically a perforation will occur adja-
cent to the edge of the bony window, 
and the most important first task is to 
begin preparing a secondary window 
remote to the first so that the perfo-
ration is centralized within the ex-
panded secondary window. It is impor-
tant not to remove bone directly 
around the perforation, since this will 
typically result in a growing perfora-
tion. Prior to elevating the membrane, 
the perforation should be partially 
covered with Geistlich Bio-Gide®. 
There is some question as to the need 
for the Schneiderian membrane for de 
novo bone formation within the extra-
sinusoidal space, however it is prudent 
to avoid complete coverage of the 
 Schneiderian membrane with  Geistlich 
Bio-Gide® so that the endosteal tissue 
might be in contact with the subse-
quent Geistlich Bio-Oss® graft and 
 assist with native bone induction. 

The membrane should be elevated re-
motely from and surrounding the per-
foration, gradually detaching it and 
ensuring that healthy membrane sur-
rounds the perforation, which, again, 
is protected by Geistlich Bio-Gide®.

Thickening of the 
membrane post-operatively

The elevated Schneiderian membrane 
will thicken notably post-operatively. 
In a recent study the mean thickness 
of the membrane prior to surgery was 
0.73 mm and thickened up to 7.0 mm 
seven days post-surgery.11 This in-
crease was significant, and it took 
many months for the membrane thick-
ness to return to baseline. This thick-
ening was directly correlated with the 
extent of sinus elevation. 
Thickening has a potential two-fold 
effect: on the positive side, it can aid 
in the closure of small perforations, 
but on the negative side, it can force 

graft material back out the access 
window, reducing graft volume within 
the extra-sinusoidal space. It is imper-
ative to cover the access window with 
a second collagen membrane, and 
there may be a valid argument for 
securing the membrane with pins to 
resist graft extrusion.

Use of antibiotics

A final tip is to rehydrate both 
Geistlich Bio-Gide® and Geistlich 
Bio-Oss® in a tetracycline solution of 
1 g tetracycline in 20 ml of sterile 
 saline. Tetracycline is known to chelate  
tenaciously to hydroxyapatite, and 
Geistlich Bio-Oss® can act as a slow 
release carrier for this broad spectrum 
antibiotic.12 There is also evidence that 
tetracycline delays the degradation of 
Geistlich Bio-Gide®, thereby increas-
ing barrier function duration.13,14

Prof. Stuart J. Froum | United States

Director of Clinical Research
New York University, Department of Periodontology 
Private Practice in New York

Interview by Todd Scantlebury

Dealing with peri-implantitis:  
"The answer is education!"

For two decades Prof. Stuart 
Froum has been treating 
peri-implantitis patients. He 
has recently published the 
results of his experience. 

Prof. Froum, what first got you 
interested in peri-Implantitis?
Prof. Froum: In the 80’s dental implants 
were a new phenomenon, attempted 
by few and watched critically by many. 
In the 1990’s and on into the early 
2000’s, thanks to intelligent research, 
evidence and predictable treatment 
protocols by Prof. Brånemark and oth-
ers, success rates were high, and 
 popularity grew by double digits, both 
in terms of implants placed and the 
number of clinicians placing them. 
That’s when the problem referrals 
started coming into our office.
Because peri-implant disease looked 
like periodontal disease, even if the 
etiology was not identical, it was nat-
ural that these cases would come to 
those of us treating periodontitis. As 
a periodontist and educator, I was 
 interested, but I could see that, just as 
in the early implant days, it would take 
time and lots of work to find pre-
dictable solutions. 
However with peri-implantitis, be-
cause it was a problem no one wanted 
to see, the problem would have to be 

acknowledged before solutions could 
be adopted.

You encouraged the US periodontal 
society (AAP) to adopt guidelines and 
publish a position paper. 
Prof. Froum: Yes, and that was a first 
step. The EFP and EAO have taken sim-
ilar steps, seeking consensus around 
disease definition, etiology and treat-
ment. Getting the societies and, in turn, 
the clinicians and industry to acknowl-
edge and clarify the problem was no 
easy task. In fact, a recent editorial by a 
number of well-known researchers 
questioned whether peri-implantitis as 
a disease even exists.4 
Certainly, many implant companies 
were reluctant to acknowledge that 
peri-implantitis did exist, even though 
many studies reported a significant 
prevalence. 
We know that peri-implantitis occurs, 
within the general population of pa-
tients, but perhaps not with the same 
prevalence at all centers – and that’s an 
important distinction. However, sys-
tematic reviews of prevalence report 
that 5–10 years after implant place-
ment, peri-implantitis affects about 
10 % of implants and 20 % of patients.5 
But let’s face it, implants have been the 
goose that laid the golden egg, and no 
one wanted to upset that egg basket! 
That’s why we and others started with 

publications describing the problem, 
looking at the incidence and preva-
lence and testing potential treatment 
solutions. But we had to start by 
 defining the problem. Without that, no 
one could agree on how often the prob-
lem occurs or, in turn, how we should 
treat it. Currently peri-implant mucosi-
tis and peri-implantitis have been de-
fined, and even more useful, 
a proposal for a tiered disease classi-
fication has been published (Tab 1).6 

Your first dental implant complications 
conference was in NYC in 2012. You 
went on to run three more. What was 
the response to those conferences? 
Do you think they were helpful?
Prof. Froum: We filled registration for 
our first conference in under six weeks. 
That’s when I knew we were providing 
something clinicians needed. The sec-
ond and third conferences drew over 
400–500 dentists. I appreciated that 
Straumann, the sponsor of our origi-
nal conferences, acknowledged that 
need. 
Since then, through further meetings, 
society presentations and now an up-
coming state-of-the-art conference 
sponsored by Geistlich on multidisci-
plinary treatment of peri-implantitis 
in Chicago in June 2017, we are reach-
ing the tipping point, where we are 
teaching and moving toward consen-
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sus – on definition, diagnosis, proper 
treatment and maintenance.

Your Manhattan practice has become 
known for its treatment of peri-
implantitis. What impact has that had 
on your practice and your relationship 
with your referring clinicians?
Prof. Froum: We’re proud of what we 
can do to treat peri-implantitis, but 
even if we end up with happy patients, 
peri-implantitis is not a “happy” event 
– for patients or their referring 
clinicians. On average, peri-implantitis 
therapy can cost up to $5,000 at our 
office and almost $2,000 at the NYU 
dental college. For patients who had 
the unrealistic expectation that their 
implants were permanent solutions for 
problem teeth, there is not only 
disappointment and the prospect of 
more treatment but also the question 
of how things are going to be made 
right and who is responsible. 
Certainly saving implants, even with 
advanced peri-implantitis, costs 
significantly less than removing the 
implants, reconstructing the hard and 
soft tissue lost due to the disease and 
replacing the implant and restoration. 
Even if explantation, augmentation 
and placement of a new implant and 
restoration are successful, the cost of 
a lost implant is approximately three 
to four times the cost of saving an 
implant. This cost combined with pain 
and time delay to restoration can be 
the difference between keeping and 
losing a patient.

How do you work with your referring 
clinicians?
Prof. Froum: When I was a kid in 
Brooklyn, a new barbershop opened 
right across the street from an old 
barbershop and undercut prices by 
advertising haircuts for 25 cents. 
Haircuts at that time were 75 cents 
and up. Soon the old barbershop hung 

a sign: “We fix 25 cent haircuts for two 
dollars.” And the old barbershop was 
a lot more successful than the new 
one. The lesson? You get what you pay 
for, and if there are problems down the 
road, you get what you pay for again!
We are honest with our clinical 
referrers and our patients, telling them 
the best and worst that could happen, 
and then we treat our patients as 
indivi duals. 
A dentist friend of mine sent me charts 
and radiographs of one of his peri-
implantitis patients, who happened to 
be his wife. He said, “Stu, will you treat 
her?” “No,” I said, “but I’ll teach you 
how to treat her.” Every year, on their 
anniversary, I get a radiograph of the 
healthy implant along with a nice 
thank you note. 
The answer is education. We should all 
be able to diagnose and treat peri-
implantitis. Hands-on courses (like the 
ones Paul Rosen and I give) teach 
clinicians the techniques that have 
been so effective in our hands.
In my consent form for implants I 
include the risk of peri-implantitis as 
a potential complication. I also tell 
patients that implants, like teeth, 
require homecare and professional 
maintenance and monitoring. If 
disease occurs and it’s diagnosed and 
effectively treated in an early state, 
the chances of treatment being 

successful and the patient retaining 
the implant are excellent. When a 
dentist or a patient waits until the 
disease has progressed to a point 
where the patient has pain or an 
abscess or advanced bone loss due to 
peri-implantitis, chances of successful 
treatment are greatly decreased. 

How did you develop your peri-
implantitis treatment protocols? 
Prof. Froum: No one comes up with 
clinical solutions on his or her own. 
Collaborative research teams arrive at 
answers through the teachings of their 
mentors and by working together. I’m 
grateful to those who helped me 
understand periodontal disease and 
the scientific approach to problem 
solving, like Dr. Sigmund Stahl, who 
inspired my clinical research. Along 
with my research colleagues at the 
NYU Department of Periodontics and 
Implant Dentistry, I worked with Dr. 
Paul Rosen and my son Scott. Together, 
through trial and error and over two 
decades of implant therapy learning, 
we arrived at the solutions you can 
read about in our most recent 
publication.7 

Your cleaning and regeneration 
protocol was originally published in 
2012, and you followed up with your 
2015 publication on 170 implants in 
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1 A 42 year old female patient was referred 
to my office with inflamed peri-implant 
mucosa, pain, and suppuration around 
the mandibular left second premolar 
implant. The patient reported that the 
implant had been placed and restored 
three years previously. 

2 Probing revealed depths of 8–9 mm with 
bleeding on probing. 

3 A perioapical radiograph revealed a 
“moderate” peri-implantitis with bone 
loss 25–50 % of the implant length.

4 Reflection of a flap revealed a circumfer-
ential defect. The surface decontamina-
tion consisted of airpower abrasive with 
glycine, followed by saline rinse, and 
then application of citric acid and mino-
cycline – both applied separately and fol-
lowed by saline spray irrigation. A 
growth factor, enamel matrix derivative, 
was then applied to the implant surface. 

5 The defect was filled with a combination 
of mineralized freeze-dried bone and 
anorganic bovine bone (Geistlich 
Bio-Oss®) and mixed with a biologic 
(platelet derived growth factor). 

6 The graft and defect were covered with 
Geistlich Bio-Gide® contoured to fit 
buccally and interproximally. A second 
Geistlich Bio-Gide® membrane was 
contoured lingually, and the flap 
positioned coronally.

7 Radiograph 4-years post-surgery. The 
patient was seen every two to three 
months for maintenance and monitoring.

8 Clinical probing four years post-surgery 
reveals the deepest probing depth was 
3 mm.

Table 1: Classification of peri-implantitis6

Early
Pocket depth ≥ 4 mm (bleeding and/or suppuration on probing*)
Bone loss < 25 % of the implant length†

Moderate
Pocket depth ≥ 6 mm (bleeding and/or suppuration on probing*)
Bone loss 25 % to 50 % of the implant length†

Advanced
Pocket depth ≥ 8 mm (bleeding and/or suppuration on probing*)
Bone loss > 50 % of the implant length†

FOCUS FOCUS

100 patients. What has all this work 
taught you about treating peri-
implantitis?
Prof. Froum (laughs): That’s a question 
that could fill a book, and it has!8 But 
if I had to sum up, there are eight es-
sential factors for success: (1) proper 

case selection, (2) flap access that en-
sures adequate blood supply, (3) ex-
tensive implant surface decontamina-
tion, including placement of a growth 
factor, (4) defect debridement, (5) de-
fect fill with proper bone grafts and bi-
ologics, (6) coverage with an ab-

sorbable membrane, or if there is a 
deficiency of keratinized tissue, a con-
nective tissue graft, (7) coronal flaps 
to ensure complete coverage of the 
membrane/ graft, and (8) professional 
maintenance with excellent homecare. 
The key is matching the individual 
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* Noted on two or more aspects of the implant.
†  Measured on radiographs from time of definitive prosthesis loading to current radiograph. If not available, 

the earliest available radiograph following loading should be used.
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Augmentation procedures for geriatric 
patients: how to manage risks

Old age is not a contra-
indication for bone 
augmentation and implant 
placement, but patient and 
technique factors have to be 
considered.

Since 2010 global demographics have 
revealed an ever-increasing elderly 
population. This aging demographic is 
not only due to a decrease in the birth 
rate but also a multitude of other fac-
tors, such as increasing life expectan-
cy, declining mortality, improving eco-
nomic status and advancing medical 
technology. 
Aged patients, who tend to present 
 with partial or total tooth loss, par-
ticularly in developing countries, in-
evitably need more complex and high-
er quality dental rehabilitation, 
including, but not limited to, dental 
implant therapy. 
But a recent systematic review pro-
vides evidence that aged patients re-
ceiving dental implants have excellent 
implant survival rates, clinically ac-
ceptable marginal bone loss changes 
and minimal complications.1 
Therefore, it seems that advanced age 
alone should not be a contraindication 
for dental implant therapy, and im-
plants can be a recommended treat-

ment option in the rehabilitation of el-
derly, edentulous patients who are in 
reasonably good health and want to 
improve their oral function and qual-
ity of life.2

Systemic conditions

However, aged patients frequently suf-
fer from one or more systemic dis-
eases, such as cardiovascular and 
 metabolic diseases, especially diabe-
tes and bone-related disorders, most 
of which not only restrict the surgical 
procedures that can be performed but 
also compromise implant success. 
Before choosing an appropriate ther-
apy, it is extremely important to ob-
tain a thorough medical history and a 
detailed report of systemic conditions. 
Also, a comprehensive risk assessment 
should be conducted on a case-by-
case basis. Safe surgical procedures 
and implant success can be expected 
only if the overall conditions of aged 
patients are considered. Cardiovascu-
lar disease and controlled diabetes or 
other metabolic disorders do not pre-
clude placement of dental implants in 
aged patients.3 As long as the body can 
withstand minor surgical trauma and 
provide some level of normal healing, 
implant surgery can be conducted suc-
cessfully.

Bone substitute to minimize 
surgical trauma

When bone augmentation is unavoid-
able, instead of autologous bone, xen-
ogenic or alloplastic bone substitutes 
with comparable clinical outcomes like 
Geistlich Bio-Oss® can be recommend-
ed. Donor site morbidity is avoided, 
and surgery time is reduced.4 Collagen 
membranes such as Geistlich 
Bio-Gide®, with its biocompatibility 
and ease of use, are also effective in 
dealing with surgical complications 
like Schneiderian membrane perfora-
tions (Fig. 1–6).

Risk assessment of 
osteoporotic patients 

Reduced bone mineral density (BMD), 
which is quite common in the elderly, 
has been correlated with higher den-
tal implant therapy risks. Reduced 
BMD and associated cellular deficien-
cies result in increased incidence of 
bone fracture and more problematic 
fracture repair. However, little is 
known about the clinical effect of re-
duced BMD on dental implants and 
alveolar bone augmentation. It is 
presumed that negative cellular pro-
cesses similar to those occurring dur-
ing fracture repair might occur at bone 
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 diagnosis with the proper therapy. In 
our 2015 publication, working in this 
way resulted in 168 successes out of 
170 consecutively treated peri-implan-
titis cases, with no mucosal margin re-
cession (0.5 mm average gain), bone 
gains (1.77 mm average) and mainte-
nance with follow-up two to ten years. 
That tells me that with the proper case 
selection, results can be predictable 
and maintained.  (Fig. 1–8)

Has your knowledge about peri-
implantitis changed your implant 
practice? Do you look at patients, site 
development and fol low-up 
maintenance/ hygiene differently?
Prof. Froum: Yes. Patient risk factors, 
implant placement and angulation, 
proper prostheses for maintenance, 
and much more… We work top down, 
looking at how our end outcomes will 
match our patients’ needs and be 
maintainable. We have patients who 
are on two to three month recalls, and 
we are all in this together – patient, 
surgeon and restorative dentist. Again, 

patients are all informed about the 
risks and etiology of peri-implantitis 
before any implant is placed in their 
mouths. They have to realize that they 
are an integral part of the mainte-
nance team. 

Tell us more about the upcoming 
state-of-the-art conference on peri-
implantitis (9–11 June, 2017 in 
Chicago).
Prof. Froum: It’s sponsored by Geistlich 
Pharma, and we are grateful for their 
commitment. It’s being co-organized 
by Dr. Ron Nevins, for which I am par-
ticularly grateful. It's truly a global 
conference with speakers like Frank 
Schwartz, Massimo Simion and Marco 
Ronda. Our other speakers include 
Bob Schallhorn, Ron Nevins, Sam Low, 
Paul Rosen, Chandur Wadhwani, Joe 
Fiorellini, Steve Chu and myself. Peri-
implantitis is not a regional problem, 
it’s a worldwide problem, so coming 
together for hands-on training and an 
honest discussion about what we 
know and what we still need to learn 

FOCUS

is what this conference will be all 
about. It will stress a multidisciplinary 
approach with both surgeon and re-
storative dentists learning how collab-
oration on diagnosis and treatment 
can increase successful outcomes. We 
will discuss all aspects of peri-implan-
titis treatment providing step-by-step 
treatment guidelines and procedures. 
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augmentation sites. The dispropor-
tionate ratio of osteoblasts and osteo-
clasts, apoptosis of osteoclasts and life 
span of the bone remodeling unit 
 affect bone turnover, which is associ-
ated with the biodegradation of bone 
grafts and the osseointegration of 
dental implants in the recipient bone.5 
Therefore, special attention must be 
paid to aged osteoporotic patients. 
What’s more, the therapeutic ap-
proach may affect dental implant 
treatment and bone augmentation. 
In postmenopausal women, hormone 
replacement therapy is one of the tra-
ditional methods for preventing and 
treating osteoporosis, with little effect 
on dental implant success. In some 
cases with hormone replacement, 
bone loss reduction and bone healing 
promotion have been found around ti-
tanium implants. Therefore, it seems 
safe to provide implant treatment and 
bone augmentation for osteoporotic 
patients under hormone therapy. 
Osteonecrosis of the jaw caused by 
bis phosphonates (BPs) following im-
plant surgery is of particular concern. 
For aged patients with untreated 
 osteopenia or osteoporosis, there is 
relatively low risk of osteonecrosis af-
ter dental implant therapy. However, 
patients should be warned of the risks 
should they consider future BP thera-
py, since it is still debated whether 
dental implants are an osteonecrosis 
risk factor, and whether the osseo-
integrated implants might be asso-
ciated with the disease itself.6 

Controlling risks for 
osteonecrosis

More attention should be paid to 
aged, osteoporotic patients under bis-
phosphonate treatment (BPT), be-
cause they face an increased risk for 

bisphosphonate-related osteonecrosis 
of the jaw (BRONJ). Most of the retro-
spective studies with moderate 
strength of evidence demonstrate that 
a history of oral or intravenous bispho-
sphonates use was not an absolute 
contraindication for dental implant 
placement. Osseointegration could be 
obtained successfully in such patients.
However, over the past decade there 
have been growing reports of BRONJ 
in dental implant patients under bis-
phosphonate therapy. In these cases 
BRONJ development could be attribut-
ed to factors such as systemic health 
status, type of medication, route of 
administration (intravenous injection 
seems to present a higher risk than 
oral intake), and duration of BPs ther-
apy (the longer, the riskier).
The American Association of Oral and 
Maxillofacial Surgeons (AAOMS) sug-
gests that patients taking oral BPs for 
less than three years without any oth-
er clinical risk factors (such as steroid 
treatment or chemotherapy) may be-
gin implant therapy with no alteration 
or delay in traditional implant sur-
gery.7 However, patients should be in-
formed of their increased risks for im-
plant failure and osteonecrosis. 
Moreover, due to the potential for in-
fection, more attention should be paid 
to long-term oral hygiene and profes-
sional maintenance to lower the pos-
sibility of BRONJ. 
In contrast, patients taking oral bis-
phosphonates for more than three 
years may suffer from disorders of 
 osteoblastic and osteoclastic equilib-
rium resulting in a higher risk for im-
plant failure. Hence, it is recommend-
ed to stop taking bisphosphonates for 
at least three months prior to implant 
treatment and not to re-start bispho-
sphonate treatment before successful 
osseointegration of implants is 
achieved. 

Likewise, these patients should be in-
formed about their increased risks for 
implant failure and BRONJ. 
Additionally, patients taking monthly 
intravenous bisphosphonates for se-
vere osteoporosis or multiple myelo-
ma, metastatic breast or prostatic can-
cer of bone and Paget disease, should 
be regarded as contraindicated for 
 bone augmentation and dental im-
plant therapy.8 

Tips for risk management  
in elderly patients

In summary, based on the current lit-
erature and experience within our clin-
ic9, when dental implant therapy and 
bone augmentation are performed in 
aged, osteoporotic patients, the fol-
lowing recommendations should be 
considered: 

Planning phase: Medical or surgical 
treatment of diseases associated with 
osteoporosis should be performed pri-
or to implant placement. Diseases to 
consider include, but are not limited 
to, diabetes, Cushing’s disease, hyper-
parathyroidism, anorexia nervosa, 
multiple myeloma and chronic renal 
failure. Patients under BPT should be 
informed of the risks of BRONJ before 
implant therapy. Smoking cessation 
and reduction in alcohol and caffeine 
consumption are advisable.

Surgical phase: Simplified treatment 
procedures and shorter surgery times 
are preferable, especially for patients 
with compromised medical conditions. 
Computer-aided surgery and flapless 
techniques should be utilized. Since 
primary stability is important for os-
seointegration, bone extrusion should 
be considered for elderly patients with 
compromised bone density. When 

bone augmentation is necessary, xeno-
genetic bone substitutes with compa-
rable clinical outcome to autologous 
bone, such as Geistlich Bio-Oss®, can 
be used to avoid donor site morbidity 
and reduce surgery time. 

Implant selection: Short implants can 
be considered to avoid unnecessary 
bone augmentation. For patients with 
compromised healing, surface-modi-
fied implants, such as Straumann 
SLActive implants, with faster osseo-
integration and better bone-to- 
implant contact are preferred.

Postoperative phase: Due to reduced 
bone remodeling capacity, longer heal-

FOCUS

1 A perforation of the Schneiderian 
membrane during sinus elevation 
surgery (lateral window approach).

2 Use of Geistlich Bio-Gide® to cover the 
perforation and sinus augmentation was 
combined with Geistlich Bio-Oss®.

3 Insufficient bone height in the right 
upper posterior area before sinus 
elevation.

4 Adequate bone height in the right upper 
posterior area after sinus elevation.

5 Right upper posterior implant prostheses 
finished in twelve months after sinus 
elevation.

6 The regenerated bone was stable in ten 
years after sinus elevation and nine 
years after conventional loading.

ing times should be recommended. 
Physiologic doses of Vitamin D  
(400 to 800 IU/day) and calcium  
(1500 mg/day) are recommended dur-
ing healing.10,11
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Interview conducted by Dr. Maria Scheuermann

Reducing complications in horizontal 
and vertical augmentations

FOCUS

By refining his technique, 
Prof. Jaime Lozada has 
significantly reduced the 
complication rate in larger 
horizontal and vertical 
augmentations. Here he 
discusses his formula for 
success.

Prof. Lozada, which factors have the 
biggest impact on larger horizontal and 
vertical augmentation complications?
Prof. Lozada: Generally, the most im-
portant factors are wrong technique, 
lack of training, post-operative trauma 
to the surgical wound and graft, and 
improper post-operative care.

Dehiscence and membrane exposure 
jeopardise bone augmentation 
outcome. How frequent are they?
Prof. Lozada: In the literature there are 
reports of dehiscence and membrane 
exposure ranging between 7 and 8 %. 
We have been able to limit them sig-
nificantly using our surgical protocol.

How would you describe your “concept 
for success”?
Prof. Lozada: Success in GBR relies 
largely on primary wound closure af-
ter the surgical procedure. Originally, 
when we started with the major bone 

augmentation procedures, the non- 
resorbable membrane was placed too 
close to the dentition, which created 
an iatrogenic problem with poor 
wound closure adjacent to the teeth. 
Now we try to leave at least 2 mm 
 between the membrane and the tooth. 
If we need a membrane adjacent to the 
teeth, we use resorbable membranes.

How do you prepare the recipient site?
Prof. Lozada: Removal of overly thick 
cortical bone and perforations in the 
cortical bone are crucial to ensure 
bleeding, regardless of the size of the 
case. With the use of computer tomog-
raphy (CT) we can visualize cortical 
bone thickness. If it’s too thick, we 
scrape bone away – thereby promot-
ing additional bleeding – and mix it 
with Geistlich Bio-Oss® before putting 
it back in the recipient site.

Which bone and membrane are you 
using for horizontal augmentation?
Prof. Lozada: We do not use bone blocks 
for horizontal augmentations since 
they are difficult to cover and keep 
covered with Geistlich Bio-Oss®, 
which we use to reduce bone block re-
sorption. Instead we mix particulated 
autogenous bone and Geistlich 
Bio-Oss® for better healing along with 
less graft resorption. We always place 
the membrane under the lingual flap 

first, pin it properly to the bone and 
then put the particulated autogenous 
bone and larger granules of Geistlich 
Bio-Oss® over the crest. 
On top of this particulated graft we 
add the smaller granules of Geistlich 
Bio-Oss®. In the end the membrane is 
folded over the graft and pinned to the 
buccal bone. We always irrigate local-
ly with anti biotics and give the pa-
tients preventive, systemic antibiotics. 
Plus we wait nine months before im-
plant placement. 

Do you use specific soft-tissue 
management techniques for horizontal 
and vertical augmentations?
Prof. Lozada: We always make some-
thing we call the safety flap or remote 
incision. This means that we extend 
our crestal incision and make vertical 
incisions at least two teeth away from 
the area that we graft. 
First we determine how much we 
would like to augment, and then we 
have to make the flap sufficient for 
that amount of grafting material. We 
strip the periosteum, and then we de-
tach the elastic fibres, so the flap can 
be stretched more easily.
If we use a titanium mesh membrane 
or a PTFE membrane, e.g., for larger 
vertical augmentations, we frequently 
add connective tissue grafts on top of 
the membrane, if we have thin gingiva 

and in order to avoid dehiscence. In 
our other cases we use Geistlich 
 Mucograft®. For the sutures, we use a 
double suturing technique with a hor-
izontal mattress, with strong Gore-
Tex® 3-0 Suture, starting at the mid-
point of the grafted area. For closing 
the vertical releasing incisions, we use 
resorbable chromic gut, which is less 
painful for the patient.

In these sorts of large defects, what is 
the worst complication you see?
Prof. Lozada: I have had a couple of pa-
tients with eighty percent of the mem-
brane exposed and contaminated 
grafts, which led to larger bone defects 
than we were treating initially. 

If the membrane or bone graft material 
is infected, when can the dentist or 
surgeon “watch and wait,” and when 
should he or she act immediately?
Prof. Lozada: As soon as you have a 
connection between the graft or mem-
brane and the oral cavity, you have to 
act immediately.

From your experience, what is the best 
way to treat an infection? 
Prof. Lozada: When using particulate 
grafts, if the membrane is exposed due 
to an infection of the soft tissue, we 
open the flap and remove the mem-

brane. We irrigate with antibiotics lo-
cally and give the patients antibiotics 
systemically. We try to leave the re-
maining bone intact and put in a new 
membrane and adapt the flap to close 
properly, and hopefully the flap will 
heal, and the bone will regenerate. 
Otherwise, we need to re-graft.
A small dehiscence and infection up to 
3 mm can be managed by carefully re-
moving the granulation tissue and cre-
ating a new bleeding cortication. But 
if the dehiscence is larger, it is better 
to remove the graft. 

Does the patient’s behavior, for 
example his or her compliance, oral 
hygiene, and medical history, have a 
big impact on the complication rate? 
Prof. Lozada: Preferably the patient 
should not smoke and should definite-
ly take it easy after the surgery, avoid-
ing any mechanical trauma to the graft. 
Paradoxically, the poorer the starting 
bone quality, the better the outcome 
after grafting, because there is less 
cortical bone and better bleeding.

In a nutshell, regarding soft-tissue 
management in the context of larger 
bone augmentations, what is the key 
to reducing complications?
Prof. Lozada: A good technique and suf-
ficient training.
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Loss of a transplant due to 
alveolitis – Case study

First peri-implantitis occurs, 
then alveolitis following 
explantation. How should 
this case be treated?

The 28 year old patient presented dur-
ing our consultation hours with peri-
implantitis in region 12 with a buccal 
probing depth of 10 mm and, there-
fore, loss of the buccal bone lamella 
(Figs. 1, 2). After multiple antiseptic 
rinses and regression of the inflamma-
tion from acute to chronic, the implant 
and the inflamed tissue were removed 
under antibiotic protection (3000 mg 
amoxicillin one hour preoperatively). 
To prevent a collapse of the soft  tissue, 
the socket was filled with collagen 
fleece (Lyostypt®, B. Braun) and cov-
ered with a combination epithelialised 
subepithelial connective tissue graft 
as specified in socket seal surgery 
(Figs. 3, 4). After three days the wound 
healing manifested as free of irritation 
with superficial epithelial exfoliation 

(Fig. 5). 

After one week, however, necrosis 
started to occur, and the transplant 
was totally lost (Fig. 6). There was also 
alveolitis which was treated by insert-
ing drain gauze for four weeks. This in-
flammation was the likely cause for 
completely losing the transplant. The 
consequence of the peri-implantitis, 

the alveolitis and the loss of the trans-
plant was a massive three-dimension-
al collapse of the socket (Fig. 7). 
The following reconstruction of this 
hard and soft tissue defect was  done  
using bone shield  technique (by  
F. Khou   ry) three months later (Fig. 8). 
Five months following the augmenta-
tion the implant (Camlog Screwline 
Promote Plus; Ø 3.8 mm/length 11 mm) 
was inserted, and to expand volume a 
subepithelial connective tissue trans-
plant was inserted (Figs. 9, 10). 
The implant was uncovered after five 
months of healing using the rolled flap 
technique. Using the autologous ve-
neer method and connective tissue 
transplantation, the three-dimension-
al hard and soft tissue defect was suc-
cessfully reconstructed. The patient 
has recently had a therapeutic pros-
thesis fitted for the purpose of shap-
ing the soft tissue (Figs. 11, 12).

Why has this particular 
treatment been chosen?

In such a complication it is crucial to 
wait until the tissue has completely 
healed. The waiting period prior to the 
second augmentation was three 
months. In the event of major bone de-
fects the bone shield  technique de-
scribed by Prof. Khoury produces pre-

dictable results for 3D alveolar ridge 
regeneration and, compared to cortical  
block augmentation, vital regenera-
tion.

FOCUSFOCUS

Captions for the case on page 23

1 Initial situation buccal view

2 Radiograph of the implant restoration 
in region 12 with visible bone loss

3 Combination epithelialised subepitheli-
al connective tissue graft removed 
from the hard palate

4 Socket seal surgery with combination 
epithelialised subepithelial connective 
tissue graft

5 Post-operative wound healing at three 
days

6 Post-operative status at eight days 
with totally necrotic transplant

7 Three-dimensional alveolar defect after 
loss of transplant and alveolitis

8 Reconstruction of the alveolar ridge 
using the bone shield technique

9 Implant insertion in region 12 five 
months after the augmentation

10 Connective tissue transplantation to 
stabilize the soft tissues

11 Therapeutic prosthesis for tissue 
shaping

12 Radiograph check after integrating the 
therapeutic prosthesis
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INTRODUCTION

A Geistlich News interview with Prof. Jan Lindhe last 
year raised the critical question of when teeth should 
be considered “hopeless.” Some people consider them 
hopeless, while others consider them deserving of 
preservation – just as a 100 meter run in eleven seconds 
might be inconceivable to one person but possible for 
someone else. Anyone entertaining the question 
“Extract or preserve teeth?” in periodontitis patients 
knows that it is not just a matter of treating a tooth by 
scaling and root planing or a surgical procedure or 
replacing it with an implant. It is also a matter of long-
term maintenance, weighing risks of implantation or 
bridge reconstruction, the impact on bone level etc., 
etc.. 

Regular care delivers across 
30 years!

If patients receive regular dentist and dental hygienist care, 
few teeth are lost to periodontitis. This is shown by a long-
term study by Axelsson et al. of more than 550 recruited 
patients. The patients were regularly instructed about oral 
hygiene and plaque control, using toothbrushes, interdental 
brushes, dental floss, etc. In addition, there was frequent 
professional tooth cleaning performed by a dental 
hygienist. During the 30-year observation period in the 
different age cohorts (20–35 years, 36–50 years, 51–60 
years) each patient lost an average of only 0.4–1.8 teeth. 

 }  Axelsson P, et al.: J Clin Periodontol 2004; 31(9): 
749–57.

Without bleeding gums, 
no tooth loss
Are chronic bleeding gums a risk factor for tooth loss? A 
longitudinal study from Norway by Schätzle et al. 
investigated the link over a 26 year period (initially 565 
patients and 15,383 teeth). The teeth were split into three 
groups on the basis of their gingival index for the statistical 
assessment. In the first group (GI group I) there was a slight 
gum irregularity at a maximum of one site, conversely in 
the third group (GI group III) bleeding on probing occurred 
in all aspects surrounding the teeth. 
Of the healthy teeth in GI group I and extrapolated over 
50 tooth-age years, 99.5 % were still retained. Of the teeth 
in GI group II, 93.8 %; and in the group with persistently 
bleeding gums (GI group III), just 63.4 %. Conclusion: 
Extrapolating to 50-years, without bleeding gums there are 
still over 99 % of teeth retained. With bleeding gums on 
the other hand only 63.4 %. This means that without 
bleeding gums, there is little to no tooth loss.

 }  Schätzle M, et al.: J Clin Periodontol 2004; 31(12): 
1122–27. 
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EXTRACT 
OR PRESERVE 
TEETH?

Prof. Giovanni E. Salvi | Switzerland
Dep. Director, Clinic for Periodontology
Dental Clinics of the University of Bern

MILESTONE STUDIES.

“Extrapolating to 50 years, 
without bleeding gums there 
are still over 99 % of the 
teeth retained.”
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Eliminate residual pockets!

How effective is periodontal therapy in relation to 
preserving teeth in the long-term? This question was 
followed up in a retrospective cohort study by Matuliene et 

al. involving 172 patients. After completing periodontal 
therapy the patients were tracked over three to 27 years 
(median 11.3 years). Based on the data collected the authors 
calculated what factors make losing a tooth more likely. A 
residual gingival pocket 5 mm in size after completing the 
treatment meant a 7.7-fold increased risk of losing a tooth. 
When the pocket depth was 6 mm the risk increased by a 
factor of 11.0, and at 7 mm by a factor of 64.2. Result: Active 
periodontal therapy has to be completed without deep 
residual pockets and with minimal gum inflammation; 
otherwise, there is the risk of tooth loss.

 }  Matuliene G, et al.: J Clin Periodontol 2008; 35(8): 
685–95.

Furcations are treatable!

Multi-rooted teeth with furcation involvement constitute 
a challenge. When are they “hopeless”, when treatable? 72 
patients with periodontally compromised teeth and molars 
with various severities of furcation involvement were 
included in a study by Carnevale et al. In addition to scaling 
and root planing individual roots were resected, and the 
surrounding bone was contoured. This step – except for 
the root resection – was not only carried out on the molars 
with furcation involvement, but also on the other 
periodontally damaged teeth (control teeth). This meant 
that 175 test and 175 control teeth were available for 
assessment. 99 % of the control teeth and 93 % of the test 
teeth survived more than ten years. Amongst other things 
the authors attributed the positive result to the tissue 
morphology after treatment, once again good oral hygiene 
and plaque control. Conclusion: Multi-rooted teeth with 
furcation involvement can be successfully retained for 
years.

 }  Carnevale G, et al.: J Clin Periodontol 1998; 25(3): 
209–14.

Smoking plus irregular care  
bad for molars
Nonsmokers who receive regular care from dentists and 
dental hygienists keep more molars with furcation 
involvement than smokers who do not regularly go to the 
dentist. This conclusion was reached by Salvi et al. in a study 
involving 172 patients who were examined before and after 
periodontal treatment with a follow-up lasting over ten 
years. The study focused on the causes for losing multi-
rooted teeth. The results: Class 1 furcations were not a risk 
factor for tooth loss. Class 2 and 3 furcations were 
associated with a higher risk of tooth loss. During the 
observation period smokers lost more multi-rooted teeth 
than nonsmokers. The odds ratio for losing a multi-rooted 
tooth in those who smoked, had bad oral hygiene and a 
class 2 furcation was 11.1, and 17.18 with class 3 furcations. 

 }  ��Salvi GE, et al.: J Clin Periodontol 2014; 41(7): 
701–07. 

Reconstructions on a reduced 
but healthy periodontium
In periodontally compromised teeth the question 
sometimes arises whether tooth-supported reconstructions 
would be stable. A systematic review paper by Lulic et al. 

concludes that tooth-supported reconstructions are 
successful even under extremely compromised but healthy 
periodontal conditions. The review included six publications 
relating to 579 anchored reconstructions. The calculated 
survival rate of the bridges was 96.4 % after five years and 
92.9 % after ten years. The authors concluded that 
reconstructions can also be successfully integrated on 
compromised but healthy periodontium. 

 }  ��Lulic M, et al. : Clin Oral Implants Res 2007; 18 
Suppl 3: 63–72.

Implants no better  
than teeth 
Which perform better in the long term: teeth or implants? 
A systematic review by Tomasi et al. from 2008 investigated 
tooth versus implant loss. Only studies lasting at least ten 
years were included. A total of eleven studies (3,015 
patients) were included on the topic of tooth loss, nine 
studies (476 patients) on the topic of implant loss. Con-
clusion from this literature survey: Over a ten year period 
implants do not fare any better than teeth. Over ten years 
1.3–5 % of teeth and 1–18 % of the implants were lost. The 
authors concluded that well maintained patients experience 
a lower rate of tooth loss than implant loss. 

 }  Tomasi C, et al.: J Oral Rehabil 2008; 35 Suppl 1: 
23–32.

Residual pockets are a risk 
factor for peri-implantitis
Periodontitis patients require treatment of infection and 
long-term follow-up when an implant is being planned. 
Otherwise, peri-implantitis threatens within eight years. 
In a study by Pjetursson et al. 70 patients were included who 
were treated periodontally prior to implantation. They 
received regular aftercare during the following years. 
Peri-implantitis developed in 22.2 % of the implants and 
38.6 % of the patients, defined as a probing depth of over 
5 mm and bleeding on probing. If the definition of peri-
implantitis is modified to a probing depth of over 6 mm 
plus bleeding on probing, it was still 8.8 % of the implants 
and 17.1 % of the patients. The patients with at least one 
implant manifesting peri-implantitis generally had more 
residual pockets, which were 5 mm deep or deeper at the 
end of the periodontal pre-treatment. They also 
experienced an increase in the number of deep gingival 
pockets during the investigation period. Conclusion: 
Gingival pockets of 5 mm or greater depth at the end of 
periodontal therapy constitute a nest of bacteria for 
subsequent peri-implantitis. 

 }  Pjetursson B, et al.: Clin Oral Implants Res 2012; 
23(7): 888–94. 

Past history of periodontitis 
and implant loss
According to a current meta-analysis by Sgolastra et al. 
(involving 16 studies) there is strong evidence that even 
treated chronic or aggressive periodontitis increases the 
risk of later implant loss. Conclusion: Implants are more 
often lost in patients following periodontitis treatment 
than in patients with a healthy periodontium.

 }  Sgolastra F, et al.: Clin Oral Implants Res 2015; 
26(4): e8-16.

Less bone loss around 
teeth over ten years
Is it beneficial to replace a tooth with an implant with an 
eye toward preserving the alveolar ridge? This question is 
addressed in a comparative series of cases by Rasperini et 

al., which lasted over ten years and included patients with 
treated periodontitis and periodontally healthy patients. 
The case series compared bone levels around freshly 
inserted implants with those around the adjacent teeth. 
The bone levels were measured by radiograph directly after 
implantation and also after ten years. The measurements 
revealed that bone levels around teeth decreased 
significantly less than bone levels around implants – even 
if the bone level had already been compromised by prior 
periodontitis. 

 }  Rasperini G, et al.: J Periodontol 2014; 85(6): 
e152–59. 
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“Even treated  
periodontitis heightens  
the risk of implant loss.”
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Dr. Klaus Duffner

How can amphibians replace even complex organs if they 
are defective?

HEART RENEWAL 
IN NEWTS.

OUTSIDE THE BOX

When newts lose a leg,  
they regenerate a new one.  
Even destroyed cardiac 
tissue is swiftly replaced by 
healthy tissue. What is the 
underlying mechanism? 

 

Newts and salamanders have an at-
tribute which is unique among terres-
trial vertebrates: they can fully regen-
erate lost limbs. Not only lost legs, 
also eye lenses, the jaw, parts of the 
central nervous system and even car-
diac tissue are fully restored. 
Scientists at the Max-Planck Institute 
for Cardiac and Pulmonary Research 
in Bad Nauheim, Germany, have been 
working intensively for years on the 
mechanisms underlying this phenom-
enal regenerative capacity. Their re-
search may provide the key for unlock-
ing completely new therapeutic 
approaches. 

Cell movements after a 
heart attack 

In their experiments the researchers 
chiefly focused on the approximately 
ten centimeter in length eastern newt, 
one of the most common species of 
newt in North America. 
To begin with, its heart was subjected 
to mechanical damage in an operation. 
The result can be compared to the 
 situation after a myocardial infarction 
in humans: the structure of the mus-
cle cell group is destroyed, most of the 

OUTSIDE THE BOX
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muscle cells die off and the heart's 
ability to pump blood worsens signifi-
cantly. 
But after just a few days, obsevation 
under the microscope reveals how 
countless inflammatory cells (chiefly 
leukocytes) migrate to the damaged 
area and eliminate the cell debris. 
Thread-like structures then form from 
individual heart muscle cells, after 
which within the space of a few 
months more and more cells then 
 colonize these so-called trabeculae 
until finally – supported by a collage-
nous protein scaffold – the heart mus-
cle is completely regenerated. 

New cells through 
regression

But the intriguing question is: where 
do the new heart muscle cells origi-
nate? Interestingly, animals regener-
ate defective tissue less from stem 
cells than from originally specialized 
cells that regress specifically for re-
generation. 
The advantage of these “de-differen-
tiated” cells: they do not need any-
where near as much oxygen as mature 
heart cells, which makes them survive 

longer. Newts in this phase actually 
shut down their entire metabolism 
and blood pressure to gain time for 
the necessary heart reconstruction. 
The regressed cells start to divide 
again producing fully functional, fresh 
heart muscle cells. 

Dynamic scars

Healing works differently in mammals. 
A heart attack results in scar tissue, 
which acts in a supportive capacity but 
has no further muscle function. “When 
humans have formed a scar in the 
heart muscle, a very static situation 
arises. There is no further change,” 
said Prof. Thomas Braun, head of the 
research project, from the Max-Planck 
Institute in Bad Nauheim in a recent 
interview for “SciViews”. “Here newts 
are far more dynamic. They repair 
these defects and dissolve the scars, 
which results in a fully functional re-
generation.” 
In actual fact even newborn mice can 
regenerate their heart tissue amazing-
ly well within the very first week of 
life. Humans also regenerate the heart 
in various heart diseases, but to a 
much smaller degree than newts. 

28  Dent-Med Materials
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Small newt with 
a large genome

Certain gene sequences are activated 
for these regeneration processes in 
the genetic material of newts. But, 
 unlike the hereditary property of 
 drosophila, zebra fish or humans, the 
genome of newts still has not been de-
coded – and will not be for the fore-
seeable future either. 
This is because on the one hand the 
genome of the eastern newt is about 
ten times as big as that of humans, on 
the other only a few working groups 
across the world are concerned and 
with this amphibian. 
The German researchers, however, get 
around this hurdle by, instead of de-
coding the full genome, first restrict-
ing themselves to those gene sequenc-
es that are actually active during the 
formation of larval stages or tissue re-
generation. This so-called messenger 
RNA (or mRNA) is the blueprint for the 
production of proteins. Of the more 
than 15,000 mRNA molecules exam-
ined, 800 proteins were identified that 
only exist in newts. 

Oncostatin M: 
protein with two sides

A protein called Oncostatin M appears 
to play a central role in heart muscle 
cell dedifferentiation. Shortly after the 
infarction has occurred, inflammatory 
cells secrete the protein into the dam
aged cells, where it stimulates the de
differentiation of the heart muscle 
cells. For instance, in genetically mod
ified mice without Oncostatin M, the 
regression of heart muscle cells pro
ceeds much more slowly. At the same 
time more of these rodents die from 
the infarction. The neurotransmitter, 
though, also has a downside: due to 
Oncostatin M also attaching to other 
receptors, it increases the tendency of 
blood to clot, which in turn raises the 
risk of a repeat heart attack. Further
more, in mice and humans, at least in 
the late stage of a heart attack, it ap
pears to mainly promote scar forma
tion and not the cell regeneration seen 
in newts. Perhaps, says Prof. Braun in 
an MPI publication, it may all be just a 
matter of the right balance between 
acute emergency repair and the pro

North and south…

Salamanders' and newts' distribution is 
concentrated – with a few exceptions in 
South America – in the northern 
hemisphere. About 670 species are 
known at present; they make up about 
nine percent of all amphibians.

Who what?…

If a newt's heart is injured, the cells 
de-differentiate. This involves proteins 
from heart muscle cells such as the 
myosin heavy chains and various 
troponins being drastically down-
regulated. At the same time the cells 
start to divide massively to construct 
new heart muscle mass. About two 
weeks later the newt's heart beats as 
though nothing has happened.

gressive loss of the heart's pumping 
capacity. Other still unknown neuro-
transmitters may be involved in these 
processes. Either way, we still have a 
lot to learn from the vast regenerative 
capacity of the eastern newt.

Sources

1 Kubin T, et al.: Cell Stem Cell 2011; 9 (5): 
420–32.

2 Szibor M, et al.: Cell Mol Life Sci 2014; 71: 
1907–16.

3 Reinberger S: Max Plank Forschung 2014; 
2: 52–57.

4 Heil M, Braun T: Forschung Frankfurt 2013; 
1: 53–57.

5 Neubauer U: Hessen-Biotech; 2013; 3: 10–11.

6 Reinberger S: MPI-Video. 2016. (http://www.
sciviews.de/video/vom-molch-lernen)

After being damaged a newt's heart is regenerated less from 
stem cells than from originally specialized cells that regress. 
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“Our body needs 
protected space”
The interview was conducted by Dr. Klaus Duffner

GEISTLICH PHARMA

Collagen is an ancient 
building block for life that 
makes a  broad variety of 
tissues. Conversation 
with the collagen expert 
Dr. Lothar Schlösser, Head 
of Geistlich Material 
Discovery Research, on the 
successful use of collagen 
in regenerating bones, 
cartilage and skin. 

Dr. Schlösser, where would our body 
be without collagen? 
Dr. Schlösser: Nearly one third of en-
dogenous proteins are made from col-
lagen. Without this building material 
we would be nothing. To begin with, 
we would be completely permeable 
and a cluster of cells devoid of form, 
because everywhere, where bounda-
ries are required or where protected 
spaces need to be created, collagen is 
used in the body. Secondly, no bone 
could maintain itself without collagen. 
Our skeleton would be far too brittle, 
and we would immediately collapse. 
Bones possess strength and a certain 
flexibility because of collagen re-
inforcement. And thirdly, collagen is 
vital for providing structure. In the 
area  between cells collagen is the pre-

Nature tinkered with this material in 
the course of evolutionary history and 
tried it out in a wide range of areas 
and functions. This resulted in many 
extremely useful applications in our 
body, typically in conjunction with 
other materials, such as in the combi-
nation of collagen and bone. 

You make use of this link in bone 
regeneration. 
Dr. Schlösser: That's right. If I want to 
build up bone in order to fix dental im-
plants, I need to shield the area for a 
while. This requires a collagen mem-
brane that is sufficiently impermeable 
to prevent soft tissue cells from grow-
ing into the bony defect. Bone cannot 
be formed in sites where soft tissues 
are found. 
The membrane is permeable in spite 
of this barrier function. It permits, for 
example, nutrients to be exchanged 
and some communication between the 
spaces. We therefore have a reliable 
impediment to soft tissue cells such as 
fibroblasts, but not complete imper-
meability. Two weeks after implanta-
tion the need for cell occlusion is fin-
ished, because the area is stable and 
soft tissue cells are no longer able to 
migrate. From then on the membrane 
disintegrates. 

To what extent is it possible to 
influence the raw material collagen, 
to shape it to a required form?
Dr. Schlösser: Considerably. We want to 
provide the body with a processed raw 
material characterized by a very spe-
cific organization and architecture. To 
accomplish this, we partly disassem-
ble the bundles of collagen fiber into 
their component parts and reassemble 
them, so to speak, by means of freeze-
drying. Depending on how this freez-
ing process is controlled, we end up 
with bigger or smaller ice crystals. Big-
ger ice crystals produce larger pores, 
and smaller crystals smaller ones. For 
membranes with a barrier function, 
the collagen is not divided but left 
with its natural organization and archi-
tecture. 

There is a big need for skin regenera-
tion worldwide. Do Geistlich collagens 
play a role? 
Dr. Schlösser: We don't have any ap-
proved products for these indications, 
yet. However, a clinical study has been 
started employing collagen matrices 
for maxillofacial surgery. It has to do 
with skin regeneration in the facial 
 area, such as after surgically removing 
so-called basaliomas, which are tu-
mors that chiefly develop in facial re-
gions with exposure to the sun, such 
as the forehead, nose or ears. The 
prevalence has increased a lot in re-
cent years. Many of them have to be 
excised. 
If you leave such a wound to heal on 
its own, scarred and indented tissue 
forms, which can be disfiguring, par-
ticularly in the face. So far there has 
not been anything that restores the 
tissue without leaving a disfigurement. 
An ingenious collagen matrix system 
can fill the defects and, as our pre-
liminary data shows, provide good skin 
regeneration.

Bone
Collagen I gives bone its 

necessary strength and 
flexibility.

Periodontal ligament
The ligament surrounding

the root of a tooth includes collagen 
fibers in its composition.

Ligaments
Ligaments just like 

tendons are chiefly com-
posed of collagen I.

Tendons
Why are tendons so tear-proof? Due 
to their high proportion of collagen I.

Cartilage
Cartilage in the joints 
such as in the elbow,
hip and knee contain 
large quantities of 
collagen II.

Skin
The skin is chiefly 
composed of collagen I 
and III.

dominant protein conducting tissue 
formation. It provides a type of con-
struction manual. 

Collagen also seems to be a model for 
evolutionary success…
Dr. Schlösser: Yes, collagen is far older 
than bone. Collagen was found in pri-
mordial and primitive organisms, such 
as fresh water polyps, jellyfish and 
sponges. But even as evolution pro-
gressed and bone appeared collagen 
continued to be an essential building 
material. 
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At the EAO Congress 2016 in Paris Geistlich Biomaterials 
showcased the latest member of the Geistlich Bio-Gide® 
product family. 

During the EAO 2016 in Paris Geistlich Pharma marked the 
20th anniversary of Geistlich Bio-Gide®, the first natural 
collagen membrane for Guided Tissue Regeneration (GTR)1. 
As part of this celebration the firm presented a new 
Geistlich collagen membrane Geistlich Bio-Gide® 
 Compressed, thus providing even more freedom of choice 
for surgeons in the future.

Created with collagen know-how

Geistlich Biomaterials' collagen experts' objective is to 
constantly advance our products. Geistlich Bio-Gide® 
Compressed is a natural bilayer collagen membrane which 
was specifically designed for dentists who prefer 
membranes with alternative handling properties compared 
to Geistlich Bio-Gide®. As a product alternative to Geistlich 
Bio-Gide® the new Geistlich Bio-Gide® Compressed 
provides a a smoother surface and is firmer to the touch. 

New product, long tradition

Like its twin Geistlich Bio-Gide®, Geistlich Bio-Gide® 
Compressed is endowed with the same well-known and 
unaltered advantages of unique biofunctionality2,3 and out-
standing quality. 
Over 280 publications4 document the extensive research 
that has gone into Geistlich Bio-Gide® – the best proof that 
Geistlich Bio-Gide®, even after 20 years of clinical use, 
continues to be the most used and referenced membrane 
in regenerative dentistry.5,6

References

1 Data in files.

2 Schwarz F, et al. : Clin Oral Implants Res 2014, 25(9): 1010–15.

3 Becker J, et al.: Clin Oral Implants Res 2009, 20(7): 742–93.

4 Pubmed 2016; Suchwort “Bio-Gide”

5 iData Research Inc., US Dental Bone Graft Substitutes and other 
Biomaterials Market, 2015.

6 iData Research Inc., European Dental Bone Graft Substitutes and other 
Biomaterials Market, 2015.

Geistlich Bio-Gide® Compressed: Feel the difference 
Evelyn Meiforth

At a glance: Geistlich Bio-Gide® Compressed

 › Native bilayer collagen membrane

 › Alternative handling

 › Compressed membrane

 › Smoother surface

 › Firmer to the touch

 › Easier to cut 

Other parts of the body also need 
“repairing”…
Dr. Schlösser: Yes, knees, for instance. 
Sports can involve painful cartilage in-
juries. The AMIC® technique removes 
part of the damaged cartilage, and the 
bone beneath it is drilled so that it can 
bleed into the defect and allow new 
tissue to form. A suitable collagen 
membrane is placed over the defect, 
and provides a protected area in which 
the tissue can regenerate.

And it works?
Dr. Schlösser: It does, indeed! This op-
eration is relatively complex – but not, 
for example, compared to the ACI 
technique, which requires chondro-
cytes to be cultivated – but it works. 

But normally the body repairs itself…
Dr. Schlösser: That is the point. Ulti-
mately, we are just giving nature a 
little  leg up. A body wants to regener-
ate. But to do so, nature needs pro-
tected spaces and assembly instruc-
tions that it does not always have. 
If we provide a matrix and a safe “zone 
of tranquility,” the body will have a 

much easier task regenerating specific 
structures. We are empowering the 
body.

Does the body ever say, “I don't want 
your help” and reject the material?
Dr. Schlösser: Collagen is very old and 
preserved genetically across various 
species. That is, with just a few small 
exceptions, it is the same building ma-
terial in all mammals. If collagen is 
processed well – and this is where 
Geistlich of course comes in with its 
expertise – it does not cause immuno-
logical reactions. The very rare cases 
of a collagen allergy are special excep-
tions. 

What needs to be considered?
Dr. Schlösser: The raw material has to 
be processed very conscientiously and 
cleanly. It is crucial to stabilize the ma-
terial.
Collagen is able to store a great deal 
of water. But this characteristic can 
destabilize the structure. 
Nature helps itself by cross-linking 
molecules that stabilize the material. 
If you use processes that weaken the 

collagen scaffold it then has to be 
cross-linked to be restabilized. If you 
cannot control this artificial cross-link-
ing, tissue integration and inflamma-
tion can become problems. 
Here Geistlich's approach is to clean 
the fibers so as to retain their natural 
organization and stability. This makes 
them flexible and at the same time suf-
ficiently stable so they do not need 
any artificial cross-linking. This is our 
secret. 

Geistlich has been researching and 
working with collagen as a company 
for many decades. Do you believe this 
material still harbors secrets?  
Dr. Schlösser: Collagen is extremely ver-
satile; there is still much that we don't 
know. Although I have been involved 
with collagen for a very long time, the 
material still surprises and fascinates 
me on a regular basis.
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Geistlich Bio-Gide® Compressed: The two sides of the native bilayer 
membrane support defect healing.

Geistlich Bio-Gide® Compressed comes in two sizes.

Dr. Lothar Schlösser: “Collagen membranes empower the body.”
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SUCCESS IN MAJOR 
AUGMENTATIONS: 

Prof. Istvan Urban's Sausage Technique™ 
with Geistlich Bio-Gide® Compressed:  
www.geistlich-pharma.com/de/dental/ 
membranen/geistlich-Bio-gide-compressed
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Geistlich continues  
webinar series
Dr. Maria Scheuermann

In 2017, Geistlich will be organizing a Webinar World 
Tour and offering dentists throughout the world on-line 
training – live, interactive and at no cost.

The Webinar World Tour began in 2016 as part of the 
20 years of Geistlich Bio-Gide® and 30 years of Geistlich 
Bio-Oss® product anniversaries. Thanks to great demand 
the series is being continued in 2017. 

The key to success

The slogan of this year's series of webinars is “Key to 
Success.” The speakers will therefore focus on what factors 
are key to treatment success, will reveal their particular 
tricks and using literature data show the methods with the 
best supporting evidence. 

Register now: https://geistlich.dental-campus.com

GEISTLICH PHARMA

Minor bone augmentation – New “Treatment Concepts”
Turgut Gülay

A new brochure provides concepts and clinical cases for 
minor bone augmentations.

The new brochure for minor bone augmentation includes 
14 Geistlich Bio-Oss® and Geistlich Bio-Gide® cases. One of 
these cases comes from Dr. Ueli Grunder, Switzerland (see 

below). Owing to advanced periodontal disease and serious 
loss of bone, the upper premolar had to be extracted. A non-
dehisced intra-alveolar defect was filled with Geistlich 
Bio-Oss® Collagen following insertion of the implant and 
produced good long-term results – the hard and soft tissue 
contours remained stable for 25 years after the implant was 
inserted.  

Order the new brochure from your local partner. 

1

TREATMENT CONCEPTS FOR

MINOR BONE
AUGMENTATION

11

CONTOUR AUGMENTATION WITH 
GEISTLICH BIO-OSS® COLLAGEN

Dr. Ueli Grunder | Switzerland

1 2 3 4

5 6 7 8

DEFECT REGION TREATMENT ADDITIONAL MEANS

Class 0 Class II anterior maxilla Geistlich Bio-Oss® Collagen Collagen Fleece

Class I posterior mandible Geistlich Bio-Gide®

CAPTION

1. Preoperative radiograph showing the severe bone defect around the 
tooth.

2. Six weeks after tooth extraction an uneventful soft-tissue healing 
in the post-operative phase is visible.

3. After fl ap preparation an implant was placed in a site with a severe 
bone defect.

4.  In order to fi ll up the defect and provide volume stability Geistlich 
Bio-Oss® Collagen was applied.

CLINICAL CHALLENGE

The upper premolar had to be removed due to an advanced periodontal 
disease and severe bone loss around the infected tooth. The bone defect 
was an intra-alveolar defect without dehiscence or fenestration.

AIM / APPROACH

An early implant placement approach – with a healing time of six weeks 
before implant placement – was chosen. The bone augmentation with 
Geistlich Bio-Oss® Collagen was conducted simultaneously with implant 
placement. As this patient was treated in 1991, the case is one of the very 
fi rst clinical applications of Geistlich Bio-Oss® Collagen.

5. After augmentation with Geistlich Bio-Oss® Collagen the site was 
covered with a collagen fl eece.

6.  Final crown restoration after 6 months post-operative.

7. The radiograph after 25 years shows a stable bone situation.

8. The clinical picture after 25 years follow-up presents a very nice and 
stable bone and soft tissue situation.

CONCLUSION

A premolar grafted with Geistlich Bio-Oss® Collagen during implant placement showed good long-term result after 25 years. Satisfactory hard and soft 
tissue contour are present 25 years after implantation.

 25 years follow up

CONTOUR AUGMENTATION OF 
AN INTRABONY DEFECT

Dr. Su Yu Cheng | China

1 2 3 4

5 6 7 8

DEFECT REGION TREATMENT ADDITIONAL MEANS

Class 0 Class II anterior maxilla Geistlich Bio-Oss® None

Class I posterior mandible Geistlich Bio-Gide®

CAPTION

1. Preoperative situation, upper right central incisor, showing the soft 
tissue situation.

2. Status following implant placement. Probing at buccal alveolar wall 
is shown. Note the local bone defect between the implant and buccal 
wall.

3. Use of Geistlich Bio-Oss® granules in the local bone defect. Bone 
anatomy was improved at the same time.

4. Covering of the Geistlich Bio-Oss® granules with a Geistlich Bio-Gide® 
membrane in accordance with the GBR principle.

CLINICAL CHALLENGE

The maxillary central incisor had to be extracted and was replaced with an 
implant immediately after tooth extraction. The clinical challenge in this 
situation is to maintain the ridge volume – which is crucial not only from 
a functional, but also from an esthetic point of view.

AIM / APPROACH

The implant was placed immediately after extraction of tooth 11. To minimize 
bone resorption and volume loss, the space between the implant and the 
alveolar bone walls was fi lled with Geistlich Bio-Oss® and the area was 
covered with Geistlich Bio-Gide® membrane. 

5. Occlusal view, the augmented site is protected by the membrane, 
 extending its margins to the native bone. Flaps are prepared to 
obtain primary closure of the regenerated site. 

6. Clinical situation after 6 months before restoration.

7. At 12 months: lateral view of the restoration. An optimal ridge con-
tour is achieved.

8. Frontal view, successful esthetic outcome in the upper right central 
incisor site, status at the 12-month follow-up.

CONCLUSION

By using regenerative surgery, predictable esthetic outcomes were achieved for immediate implant placement in esthetic area.
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10 – TREATMENT CONCEPTS MINOR BONE AUGMENTATION
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Prof. Lisa Heitz Mayfield I Australia
PERI-IMPLANTITIS: 
DECISION-MAKING IN CLINICAL PRACTICE
28 March 2017 – 7 pm AWST
UTC +8 hours

Adj. Prof. Michael Norton I United Kingdom 
ASSESSMENT AND PLANNING BEFORE SINUS LIFT
3 May 2017 – 7 pm GMT/CUTC

Prof. Daniel Buser I Switzerland 
LONG TERM RESULTS FOR GBR
28 June 2017 – 7 pm CET
UTC +1 hour

Dr. Isabella Rocchietta I United Kingdom
MANAGEMENT OF SEVERE ALVEOLAR DEFECTS
21 September 2017 – 7 pm GMT/CUTC

Ass. Prof. Pascal Valentini I France
SINUS FLOOR ELEVATION: PREVENTION AND 
THERAPY OF POSTOPERATIVE COMPLICATIONS
24 October 2017 – 7 pm CET
UTC +1 hour

Ass. Prof. Diego Velasquez I United States
TREATMENT OF SINGLE TOOTH 
EXTRACTION SOCKETS
29 November 2017 – 7 pm EST
UTC –5 hours

The following webinars are planned, all the lectures to be held in English:

2 3 4

5 6 7 8

DEFECT REGION TREATMENT ADDITIONAL AIDS

Class 0 Class II anterior maxilla Geistlich Bio-Oss® Collagen collagen fleece

Class I posterior mandible Geistlich Bio-Gide®

1 Preoperative radiograph of the substantial bone defect around 
the tooth.

2 Normal soft tissue healing is evident in the postoperative phase 
six weeks after extraction of the tooth.

3 An implant was inserted after preparing the flap.

4  Geistlich Bio-Oss® Collagen was applied to fill the defect and to 
ensure good volume stability.

5 After the augmentation with Geistlich Bio-Oss® Collagen, the 
site of the intervention was covered with collagen fleece.

6  Final crown restoration six months after the procedure.

7 Radiograph 25 years later indicates a stable bone situation.

8 The clinical picture after 25 years illustrates good soft tissue 
aesthetics and stable bone.

1

25-year  follow-up
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Geistlich blog “The Regeneration Expert”
Verena Vermeulen

Since February every “Focus” article from Geistlich News 
has been available in the blog “The Regeneration Expert”. 

Do you know the key planning steps prior to immediate 
implant placement? In what cases would you use a 
sandwich osteoplasty? By what criteria do you decide how 
to proceed after extracting a tooth? 
The blog “The Regeneration Expert” takes you into the 
current topics, questions and controversies in regenerative 
medicine.

Expertise unlocked

The blog has incorporated all the “Focus” topics that have 
been covered in Geistlich News since 2014. For example, 
topics already included have been peri-implantitis, minor 

bone augmentation, major bone augmentation, planning 
& diagnostics linked to regenerative therapies, alveolar 
ridge preservation after tooth extraction and – in this issue 
– risks and complications. 

A blog as a wealth of knowledge

There are more than 40 items from internationally recog-
nized experts for starters. Using Search and Search Cate-
gories, readers can find items of interest – or just browse 
the homepage to be inspired by the pictures, headers or 
authors. You are of course free to comment upon, share 
and forward any of the items. 

So, just take a look: 
www.regeneration-expert.com 

GEISTLICH PHARMA GEISTLICH PHARMA
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Yet more patient information
Susanne Schick

Tailored information is useful in briefing patients com-
petently and systematically. To this end, the Geistlich 
Patient Information package has been further expanded. 

The core of the Geistlich Patient Information package, the 
brochures detailing individual indications, have now 

 coalesced to form a digital and interactive PDF. Links in-
side the PDF tool facilitate orientation and make simple 
navigation possible. 
To complete the information portfolio, the Geistlich  Patient 
Information package has been supplemented by a brochure 
in the indication “major bone augmentations” and by two 
additional animated patient films for the indications “soft 
tissue regeneration” and “major bone augmentations”.  

You can request the full Geistlich Patient Information package 

from your Geistlich contact or download individual sections on 

our homepage. 

Scan the code and 
find individual 
sections of the 
Geistlich Patient 
Information package.

Tab 1: Parts of the Geistlich Patient Information package

Flyer Interactive 
PDF 

Notepads Film Biomaterial 
pass 

Appointment 
pad 

Extraction socket 
management

✓ ✓ ✓ ✓ ✓ ✓

Major bone 
augmentations

✓ ✓ – ✓ ✓ ✓

Minor bone 
augmentations

✓ ✓ ✓ ✓ ✓ ✓

Soft tissue regeneration – 
Lack of keratinized tissue

✓ ✓ ✓ ✓ ✓ ✓

Soft tissue regeneration – 
Gingival recession

✓ ✓ ✓ ✓ ✓ ✓

Sinus floor elevation ✓ ✓ ✓ ✓ ✓ ✓

Periodontitis ✓ ✓ ✓ – ✓ ✓
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The Osteology Foundation 
unites all those scientists 
and practitioners who are 
interested in regenerative 
therapies in dentistry. It 
organizes symposia, 
congresses, courses and, as 
of 2017, increasing on-line 
activities. 

The motto of the independent 
Osteology  Foundation, set up in 2003 
by Dr. Peter Geistlich and Geistlich 
Pharma AG, is “Linking Science with 
Practice in Regeneration.” 
On the one hand, the Foundation pro-
motes research and training for scien-
tists in this field; on the other it also 
ensures that scientific findings make 
their way to clinicians and practices. 

61 symposia in 18 countries

A prime concern of the Osteology 
Foundation is bringing scientists and 
practitioners together in a worldwide 
oral regeneration network, to enable 
them to share ideas and give them the 
opportunity to learn from and with 
each other. Much has already hap-
pened in recent years, and many more 

activities are planned, as the Founda-
tion's President, Prof. Mariano Sanz 
explained at a press conference during 
the International Osteology Sympo-
sium 2016 in Monaco.
The Foundation's symposia take place 
throughout the world, to date a total 

A global oral regeneration network

Dr. Heike Fania

of 61 in 18 countries. In addition, there 
are regular events worldwide in col-
laboration with national professional 
associations – see the table with dates 
scheduled for 2017. This year for the 
first time there will be an Osteology 
Symposium Australasia in Melbourne. 

Research Academy in 
Asia and South America 

Young scientists also benefit from the 
Foundation's courses, and not only at 
the symposia. They come from all cor-
ners of the world to Osteology 
 Research Academy courses that teach 
scientific work methodology in oral re-
generation. In 2017 these courses will 
also be held for the first time in Asia 
(Hong Kong) and South America (Rio 
de Janeiro). 

THE BOX

To enable a world-wide dialog that 
goes beyond these meetings and pro-
grams, the Foundation has developed 
the on-line platform THE BOX, which 
not only provides information such as 
the Osteology Research Guidelines, 
but also enables the Osteology 
 Community of scientists and clinicians 
to share ideas and keep in contact. 
For example, their own and outside 
clinical cases can be privately or 
publicly discussed, research projects 
can be jointly created and discussed 
or new contacts forged.
The Osteology Foundation is currently 
also planning activities in the area of 
on-line courses and off-line courses. 
The first activities will be available on 
THE BOX in 2017, and other programs 
are being planned. More will follow!

Bringing scientists & clinicians together from all over the world: the Internationale Osteology 
Symposium 2016 in Monaco.

OSTEOLOGY DATES 2017

OSTEOLOGY SYMPOSIA

17–18 February Osteology Symposium Spain Barcelona/Spain

2–3 June Osteology Symposium Australasia Melbourne/Australia

3–4 June Osteology Symposium Japan Tokyo/Japan

20–21 September Osteology Symposium China Shanghai/China

21–22 October Osteology Symposium Russia Moscow/Russia

COLLABORATIONS

20–22 April Osteology Session @ CONBRAPE São Paulo/Brazil

25–27 May Osteology Session @ SEPA Congress Málaga/Spain

9–12 September Osteology Session @ AAP Congress Boston /USA

10–11 November Osteology Session @ ÖGI Congress Graz/Austria

15–18 November Osteology Session @ FIPP Congress Santiago/Chile

OSTEOLOGY RESEARCH ACADEMY

3–7 July Core Module Hong Kong Hong Kong

11–15 September Core Module Lucerne Lucerne/Switzerland

19–22 September Core Module Rio de Janeiro Rio de Janeiro/Brazil

6–8 November Expert Module Bern Berne/Switzerland

OTHER

21 April National Osteology Group Brazil On-line/Brazil

4–6 May ITI World Congress – exhibition Basel/Switzerland

5–7 October EAO Congress – exhibition Madrid/Spain

23 November National Osteology Group Brazil –  
Annual Meeting

São Paulo/Brazil
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Current information on all 
the activities and the link 
to THE BOX can be found 
on the internet at:  
www.osteology.org.
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FOCUS

Soft tissue management
– recession coverage
– soft tissue management around implants
–  soft tissue management in major bone  

augmentations
– autologous soft-tissue transplants vs. biomaterials

Issue 2 | 17
published in August/September 2017.

INTERVIEW

In Milano with Giulio Rasperini
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Giulio, I hardly know anyone with so 
many contacts and especially 
endorsements on the professional 
social network LinkedIn. Does being 
connected mean a lot to you?
Prof. Rasperini: Friendship is first and 
foremost for me. I love to spend time 
with my friends and, of course, for 
quite a few years most of my friends 
have been in the dental community. In 
addition, I attend a lot of private 
events with dentists, but then we don’t 
talk about business, we talk about 
other things.

Where do you see the biggest benefit 
from professional connections in 
dentistry?
Prof. Rasperini: It lets us share our 
thoughts, philosophy, techniques and 
our approach more broadly, and I think 

the real secret is not wanting to teach 
but to share. This means that you are 
open to criticism and want to receive 
feedback. I am also really open to 
absorbing input from young people 
who are new in the field. Sometimes 
the way they communicate is com-
pletely different from the way we used 
to communicate. 

This issue of Geistlich News is dealing 
with risks and complications. Do you 
agree that it is good to have a dialogue 
about mistakes?
Prof. Rasperini: Absolutely. The only 
way to learn is from mistakes. This is 
why, for example, I don’t like seeing 
people on stage who just want to show 
their successful treatments. Despite 
there being good techniques, none of 
them delivers a hundred percent 

success rate. We should discuss those 
procedures that don't work out, 
meaning we learn what not to do.

One of the topics you find interesting 
is innovation…
Prof. Rasperini: I think we need to 
simplify our techniques, make them 
more predictable and also cheaper for 
patients – for example, with digital 
equip  ment or with new surgical tech-
niques that make even larger hori-
zontal or vertical augmentations 
easier to perform.

Last question, most importantly: what 
job would have chosen if you had not 
become a dentist?
Prof. Rasperini: Being an architect, 
which I like because of the opportuni-
ty to be creative.

Interview by Reto Falk

Prof. Giulio Rasperini (on the right) has a private practice 
limited to Periodontics and Implant Therapy in Piacenza, 
Italy and is Professor in Periodontology at the University of 
Milan, Italy. He is a member of the Editorial Board of The 
International Journal of Periodontics and Restorative 
Dentistry, of the Journal of Implant and Advanced Clinical 
Dentistry and author of several publications focused on 
Periodontology and Implant Dentistry.
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More details via our  
sales partners:
www.geistlich-pharma.com

Dent-Med Materials b.v.
Postbus 381 
1700 AJ Heerhugowaard

Bezoekadres: 
Dorpsstraat 72  
1713 HK Obdam

Tel. +31 (0)226 - 360 150 
info@dent-medmaterials.nl 
www.dent-medmaterials.nl
www.dentmedshop.nl


