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Abstract

It has been described well that patients with pro-
found periodontal involvement may be treated
in a single operation with the Technology of the
Strategic Implant®. This group of patients will
face no negative effects on the implant treat-
ment stemming from their periodontal disease, if
polished Corticobasal® implants are used. Such
treatments are completed in an immediate
functional loading protocol within a few days',
and this time period is sufficient to restore the in-
tegrity of the oral mucosa.

Introduction

Wolfs law" explains functional reasons for chang-
es in the morphology and the structure of any
bone. This law includes three aspects:

= The organisation of the bone’s internal and
structure and external morphology according
to the principal direction of stress and strain

= The regulation of the necessary bone mass in
order to optimize the weight of the bone with
respect to its function

= The regulation of the necessary mineralization
of bone

But functional stimuli are not the only influences
which we can identify and have to consider. In
the cranio-facial field we can observe today
with the help of computed tomography chang-
es of the bone’s morphology and mineralization
due to close-by infections. This way we have the
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possibility to evaluate the influence of close-by
infections on the structure and strength of bone.

Various aspects of this matter are discussed on
the example of a case which was treated in an
immediate load protocol after removing all teeth
and periodontally involved tissues.

Material and Methods

A 50 year old male patient without known sys-
temic diseases, heavy consumer of cigarettes
and marihuana requested treatment of his up-
per and lower jaw after removal of all teeth.

The intervention was done in local anesthesia.
After extraction of all teeth the pocket epithe-
lium and the periodontally infected soft tissues
were removed completely. This soft tissue remov-
al as done with scalpels, through mechanical
cleaning of the bone’s surface (e.g. with peri-
osteal elevator or spoons), and with the help of
hard-metal cutters on high speed rotating instru-
ments. At the end of this process automatically
all papillae were removed. Only healthy mucosa
was left on both side of the alveolar crest.

At the end of this debridement the profuse
bleeding out of many small vessels in the peri-
odontal tissues stopped quickly. No bleeding
out of the bone was found around teeth whose
roots were fully surrounded by granulation tissue.
All bleeding stemmed from the former desmo-
dontal vessels. Wide gaps were left between the
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palatal and vestibular mucosa. According to
conventional protocols of surgery, all gaps are
closed tightly at the end of surgery and where
it is necessary flaps are raised to allow this. For
many years we do not raise flaps any more, we
simply approximate and level (relative to the op-
posite side) the ends of the mucosa as much as
possible and we leave the gap for open granu-
lation. This is done while every day 5% Betadine
solution is rinsed in all of the oral cavity to virtu-
ally eliminate bacteria. This way the healthy mu-
cosa is utilized as much as possible and we leave
the open bone gap uncovered for self-healing.

The upper jaw was then treated with 13 polished
implants (six TPG® uno combination/compres-
sion screw implants and seven Corticobasal®
screw implants), whereas the lower jaw received
10 fully polished implants (two TPG® uno combi-
nation/compression screw implants and eight
Corticobasal® screw implants), Fig. 7.

Fig. 1 The pre-operative panoramic overview picture shows that the in both jaws periodontal destruction has happened and
that around most teeth the disease had reached the final stage. Only tooth 36 could have been “saved”.

( ilf Volume 15 Issue 4 December 2021 204
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Fig. 2 The pre-operative picture reveals that all teeth are not
cleaned at all and that the gums have recessed in many
places, but that (compared to Fig. 1) still deep pockets had
to be expected.

Fig. 3 In those areas where not sufficient healthy soft tissues
are available, the ends of this tissues are just approximated
across the alveolar ridge. In between blood and later the
blood clot remains as the only “protection” of the bone. 1.0
or 2.0 silk suture material was used for the closure/approxi-
mation of the wounds, because this material allows to pull
the ends of the mucosa together with some force, whereas
thinner sutures, i.a. 4.0/5.0 filaments would rather cut through
the mucosa than to alignit. If the ends of the mucosa did not
reach the opposite side the sutures were only guiding the
end of the mucosa into the desired direction.
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Fig. 4 The same surgical site as shown in Fig.1 appears on
the 1t postoperative day (18 hours later) as follows: Fibrin
is covering the wounds and partly also the exposed bone.
At this stage we start to remove the lose sutures, i.e. sutures
which do not have a function any more. The surgery sites are
thoroughly cleaned with Betadine 5% several times during
this appointment. Tooth-try-in was done during this appoint-
ment.

Fig. 5 The patient was left without any temporary on the im-
plants and had received soft/drinkable food. View on the
surgery side on the 2" postoperative day, 42 hours postop-
eratively. The oral cavity was rinsed with Betadine 5% 3 x dai-
ly, and the treatment provides used a soft swab to remove
carefully any non-attached parts of fibrin. The patient was
told not to smoke and he had reduced the consumption of
cigarettes per day to “10 only”. Bridge try-in das done on
this day.
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On the 3 postoperative day upper and lower
bridges were cemented on the abutments using
Fuji Plus (GC Corporation, Japan) hand-mixed
cement. The patient received totally 5 x 400 mg
Moxifloxacin (1 x per day) as a prophylactic step.
Pain was treated with Nimesulid 100 mg powder:
The patient consumed two tablets on the day of
surgery and 1 tablet each on the 1t and 2" post-
operative day. He described his pain as minimal
and acceptable throughout the whole treat-
ment period.

The wound healing was excellent and we as-
sume that this is owed first of all to the perma-
nent local disinfection with Betadine than to the
oral antibiotic treatment.

Results

In the morning of the 3 post-operative day the
upper and the lower zirconium bridge were ce-
mented with the help of the permanent cement
“Fuji plus”. Then the occlusion and masticatory
slopes were adjusted. The patient was ordered
to come for the first control after three months in
order to re-evaluate and to adjust the occlusal
and masticatory situation.

Although large areas of the jaw bone were for
days without tight (or any) mucosal covering, all
wounds and the defects in the mucosa healed
uneventfully.

Fig. 6 On the 3™ post-operative day (66 hours post-opera-
tively) both jaws were equipped with cemented circular
zirconium bridges. At this stage of healing we observed
pink epithelialized zones of the wounds, indicating that all
wounds healed uneventfully and speedy after all periodon-
tally involved soft tissues had been removed.

Fig. 7 Postoperative panoramic view in the upper and lower
jaw after also completing the prosthetic treatment: Extrac-
tion sockets are well visible, all implants appear to be in suf-
ficient healthy bone to be stable.

( ilf Volume 15 Issue 4 December 2021 206



Cranio-maxillofacial
‘:i | Implant Directions

Discussion

Discussion regarding the procedures of the pa-
tient case

Raising a flap could lead to the following disad-
vantages:

= As a result of flap formation swelling and pain
would occur

e Below the flap remnants of infection could
get trapped and this again would create pain
and it would increase the overall risk of the in-
tervention

= Trapped in infections could descend into the
bone due to over-pressure under the closed
flaps, as we still have an open bone wound
around freshly placed Corticobasal® implants.
Over-pressure does not appear in the oral
cavity.

= Wherever we raise a flat an even bigger open
bone areal would be exposed from the perios-
teum. This will induce later strong re-modelling.

= |f mucosa areal which provide attached gin-
giva would be raised from the bone, a con-
siderable part of this flap would lose the “at-
tached-gingiva-properties”

= In smoking patients wound dehiscence is fre-
guent and it if happens all efforts of getting
the wounds closed primarily would fail.

The mentioned reasons should convince sur-
geons to refrain from raising flaps to close ex-
traction derived wounds. In the reality many
surgeons do not relay on the self-healing possi-
bilities of the patient nor on the compliance with
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order so the patients. They feel that patients are
under-treated if wounds are not fully closed.

In the dentist practice a “dry socket” is some-
times observed in the empty socket after the
extraction of teeth. Experience with basal and
Corticobasal® implants shows, that a “dry sock-
et” never occurs in cases where these implants
are placed, even if the wounds are not closed as
shown in Figs. 3,4, 5 and 6.

“Periodontal disease” (as per definition) requires
the presence of affected teeth in the oral cavity.
After the removal of all such teeth, and after re-
moval of the infected soft tissues, the disease has
instantly disappeared and no recurrency must
be feared. Immediate implant placement was
shown to be successful if designs of implants are
used, which provide thin and polished mucosal
penetration parts" "', whereas the placement of
conventional 2-piece implants with rough sur-
face and large diameters have to be used with
care and patients have to accept the higher
risks which are associated to these implants'.

Discussion and example of reactions to be ex-
pected on/in jaw bones as an response to near-
by infections

In order to come to a qualified advice on what
to do in profound periodontaly involved cases,
we suggest to study the reaction of bone to in-
fections in detail.

Bone has a different way to protect itself against
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infections compared to soft tissues. In infected
soft tissues, the blood supply is increased to the
site of infection.

Under regular anatomical conditions the outer
layer of each bone is a cortical, and this corti-
cal is surrounded by periosteum, a strong and
well perfused membrane. This membrane forms
a well-functioning barrier between the zone of
high oxygen levels and high blood supply, and
the bone’s zone of low metabolism. If the peri-
osteum is missing, granulation tissue will replace
even cortical bone.

If however, chronic infections are present in the
vicinity of bone, the periosteum may be irritated
in a way that more layers of mineralized tissues
will be deposited to enforce/strengthen the ex-
isting cortical.

Inside both jaw bones, chronic periodontal dis-
ease may lead to a strongly mineralized barrier
zone within the spongious bone and this barrier
zone can be mixed up with the 2" cortical.

This mechanism of reactive mineralization as
an answer to close-by chronic infection is often
overlooked and misinterpreted. In the craniofa-
cial field we can observe these developments
easily, while in the long bones such develop-
ments occur only under very specific conditions,
i.e. in cases of skeletal tuberculosis.

Example 1

A routine inspection revealed a severely peri-
odontally involved and pathologically migrated-
inclined tooth 48. In order to plan the replace-
ment of this and other teeth CBCT was done and
it revealed not only that a large amount of gran-
ulation tissue surrounding the tooth 48, but also
a huge hyper-mineralized zone around distal to
it, Fig. 8. Blood supply for the granulation stems
from a branch of the inferior alveolar artery, Fig.
9. After the removal of tooth 48 strong arterial
bleeding appeared and this bleeding had to be
stopped surgically.

(-

Fig. 8 Tooth 48 is pathologically migrated-inclinated and
shows on the CBCT3D - reconstruction severe periodontal
involvement. It is completely surrounded by granulation tis-
sue. The oral mucosa does not show any signs of infection.
Hence, we have to assume that all of the blood supply stems
from the branch of the inferior alveolar artery.

( ilf Volume 15 Issue 4 December 2021 208
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B4
Fig. 9 The CBCT examination through the center of the man-
dible reveals that indeed a strong branch of the inferior
mandibular artery is supplying the granulation zone around
tooth 48 and this vessel penetrates the highly mineralized
cortical.

Fig. 10 The granulation tissue (providing high blood perfu-
sion) which surrounds the tilted 39 molar has led to a strong
reactive mineralization distally to the infection site and in
the crestal cortical below that tooth. The thickness of these
highly mineralized bone areas confirms that this process has
been ongoing for a long time.
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Example 2

This CT-cross-cut shows a maxillary sinus which
had been chronically infected for more than 10
years and it is fully filled with granulation tissue.
As an answer to the chronic infection the corti-
cal walls became significantly thicker than the
walls on the healthy side, Fig. 11.

Fig. 11 After more than 10 years of chronic infection the cor-
tical of the maxillary sinus on the infected side (right side of
the picture) had increased significantly in its thickness.

Example 3

A routine-inspection of the maxillary sinuses re-
vealed that on the right side of the picture an
acute maxillary sinusitis is present and that the
cortical bone nevertheless shows a regular
thickness, whereas on the left side of the picture
chronic granulation coats quite localized the
cortical walls of the maxillary sinus, and there the
cortical appear thicker, Fig. 11.



The Foundation of Knowledge

Fig. 12 The thickness of the cortical of the maxillary sinus is
increased in such regions where the cortical is overgrown
with granulation tissue (left side of the picture), whereas an
acute infection on the right side of the picture does not lead
to such result (in a short time).

Considerations regarding infection in the vicinity
of jaw bone

Among dental practitioners the fear of osteo-
myelitis is traditionally significant, although this
condition is quite rare and mostly connected to
problems with the teethV. This condition is rarely
seen around dental implants as long as they are
still apically osseointegratedY',V" and infection
could not continue apically because bone re-
acted to infection with increasing mineralization.

Osteomyelitis is an infection of the bone tis-

sue, it happens inside bone, and bacteria are
found inside the Haversian canals. At the same

time osteomyelitis appeared in patients with

comorbidities like, for example diabetes'!". Vari-
ous co-factors influence the development and
the potential healing of osteomyelitic areas™ *,
and these cofactors must be considered to be
risk factors for treatment with Corticobasal® im-
plants.

Granulations inside the bone appeared replac-
ing the bone tissue as a respond to infection
(example: peri-apical granulation). And finally,
areas of osteitis have to be distinguished from
intra-bony granulations and from areas of osteo-
myelitis.

The mentioned examples show a “positive” ef-
fect of chronic infections of jaw bones. Both the
amount and the quality of the bone increases.
We can assume (unless other co-factors for the
development of infections of or in the bone pre-
vail), that bone in the vicinity of a profound peri-
odontal area is well prepared for our interven-
tions.

Conclusion

If chronic infections exist in the vicinity of (jaw)
bone, the bone will increase its amount of min-
eralization and/or the bone mass, while within
soft tissues (which are affected by the same in-
fection) the blood perfusion is increased. The in-
creased perfusion cannot harm the mineralized
tissue nor alter its nature after protective increase
of mineralization has taken place in the bone.

( ilf Volume 15 Issue 4 December 2021 210
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In bone areas where an aggressive periodontitis
has reduced the amount of jaw bone, we can
expect thin but well mineralized bone areas that
allow stable anchorage of cortical implants. The
reactive increase of the cortical’s quantity and/
or quality allows us also to keep gaps open in
the mucosa and wait for spontaneous healing
of these defects. Local disinfection of the sur-
gical sites is mandatory, as we cannot expect
that oral/i.v. antibiotics will have a considerable
effect on the soft tissues and anyway they will
penetrate into strongly mineralized tissues or
through its system of canals. Even in such harsh
conditions as shown in Figs. 1-5 we can provide a
predictable treatment by using the Technology
of the Strategic Implant®.

Due to the negative effect of rough implant
surfaces and large implant diameters, this sim-
plified treatment approach is never possible for
conventional 2-stage-implants.
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