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Abstract

Using basal implants in many indications has
become a standard procedure. Basal implants
enable the surgeon to place implants in atro-
phied mandibles with osseo-integrated abut-
ments and to equip them in an immediate load
protocol. This way augmentations, bone trans-
plants, distractions and similar additional opera-
tions are avoided.

The posterior mandible presents often itself ex-
tremely atrophied. Implantologists trained in the
usage of basal implants can choose between
four different treatment procedures to equip
this bone area with implants. The procedures
are explained and compared to traditional treat-
ment alternatives.

Keywords: Basal implants, TOI®, atrophied dis-
tal mandible, dental implants, immediate loading

1. Introduction
Achieving stability and “osseo-integration” for

dental implants is considered today a safe and
effective procedure. Also different techniques
for creating more bone volume are yielding to-
day acceptable results in the hands of the ex-
perienced treatment provider. Nevertheless the
placement of root formed implants in the atro-
phied posterior mandible can be difficult and of-
ten even impossible. Adjunctive procedures for
enlarging the bone volume increase the risks of
the overall treatment and they reduce thereby
the predictability. Cases of severe atrophy in the
posterior mandible as shown in this publication
still cannot be solved by using root formed im-
plants with a reasonable chance for success.

Today s dental implant treatment faces other
challenges, which are related to changes in so-
cial behaviour of the patients and their increas-
ing access to information and mobility: more
and more patients are willing to seek treatment
anywhere in the world, they actively and indepen-
dently search for modern treatment possibilities
as they cannot know about the “mainstream” in
our profession. They compare prices and they
search without borders. Treatment plans which
include several steps of surgery are less attrac-
tive or simply rejected, because the costs of
lost work-time and traveling add up to the total
costs of treatment. In addition the willingness to
wait for “the healing” of the bone and to suffer a
multi-step treatment plan, and especially to ac-
cept collateral damages in bone donor regions
is rapidly vanishing. This all advocates for the
use of basal implants ['® as one option to avoid
bone grafting.

The treatment options provided through the
use of basal implants are available and have
been improved for several decades % Pro-
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spective """ "2l and retrospective “°8! studies
have been published. The extremely atrophied
mandible requires special surgical techniques
and these techniques are described here.

2. Case descriptions

For placing basal implants crestally to the
nerve in the posterior mandible, approximately 2
- 3 mm of vertical bone above the lower alveolar
nerve are necessary /! and the morphology of
the bone must allow the insertion of a bi-cortical-
ly anchored base plate and cover it as much as
possible. The base-plate of these implants is 0.7
mm high and on top of the base-plate anather
1-2 mm of native bone should be available. Some
patients present with bone height not sufficient
for placing root formed implants in the posterior
mandible. They may be treated by using one of
the following procedures:

2.1. Positioning the base plate below the
bone canal of the mandibular nerve

Reports about the possibility of equipping the
distal mandible while placing the base plates be-
low the mandibular nerve were published [7- 14 16],
One of the prerequisites for using this technique
is the presence of a cortical around the bundle
of inferior alveolar nerve and the accompanying
vessel (Fig. 1).

If the presence of this cortical cannot be veri-
fied, the technique described in section 2.2. is
recommended instead, because for osteotomies
above the nerve, only a stable cortical boundary
can securely keep the nerve in place and protect
the bundle of nerves and vessels . The availability
of this inner cortical can be verified during the
operation by probing or pre-operatively with the

help of a tomography.

Technique: The procedure should be carried
out without administering a mandibular block,
..e. while the lower alveolar nerve is responding.
This way the presence of a minimal distance to
the nerve can be guaranteed. The Rr. buccales
and the mental nerve are anaesthetized instead
to allow for a painless flap preparation. Carrying
out this procedure under full anaesthesia or a
deep sedation results in a full or partial loss of
control over the approximation to the nerve.

The full thickness flap is prepared on the centre
of the alveolar crest (if there is such a crest) or
lingually of the crest. The bone in the area of the
2nd molar then receives a thin vestibule-lingual
incision. A hard metal cutter at sufficient speed
is a good instrument for this first step. This cut
should reach the bundle of nerve and vessels.
In some cases the alveolar artery is positioned
above the nerve and this may result in a bleed-
ing before the nerve is reached. After opening
the cortical which surrounds the vessels and
nerve, it should be verified with a probe, that the
canal is bordered by a cortical. The exact posi-
tion of the nerve is verified through probing and
with the help of the response of the patient to
this prabing. If the cortical is present and if the
nerve s position is enough away from the lingual
to allow a vertical osteotomy which reaches the
centre of the mandible, the chosen position of
the implant is appropriate. If the nerve presents
itself too much to the vestibular side, a more
distal location must be chosen. Note that the
lower alveolar nerve crosses over from the ves-
tibular anterior exit ( the: “mental foramen”) to
the lingual distal exit on the medial aspect of the
ascending ramus. The more distal the implant



position is chosen , the more likely the nerve will
be found on the lingual side.

The vertical osteotomy is done from the ves-
tibular side: For this osteotomy the vertical cut-
ter 1.6 mmd or 1.9 mmd are used. This cut
almost reaches the cortical around the man-
dibular nerve: the safety distance may only be
about 1Tmm or even less. The cut should reach a
minimum of 2 mm caudal to the internal cortical
around the nerve and vessel.

If a large amount of (vertical] bone is available
below the alveolar nerve, the installation of a
double-basal implant is considered as an alter-
native to an implant with only one base-plate. For
double-disk-implants the vertical cut must reach
approx. 5 mm deeper [caudally) than the lower
alveolar nerve. As a next step the lateral (i.e. hor-
izontal] osteotomy is carried through. This cut
has to be performed with care in order to avoid
penetration of the disk through the lingual corti-
cal. Such a penetration could lead to a damage
of the submental gland , or, in the anterior re-
gion of the anastomaosis of the sublingual artery.
The implant should be placed in such a way, that
it does not get into direct contact with the al-
veolar nerve inside the bone. After preparing an
adequate horizontal implant bed, the implant is
inserted by tapping it in. The surgical procedure
is finished by tight suturing. The steps of this pro-
cedure are shown in Fig. 1-5. Clinical cases are
presented in Figs. 6-8.

The difficulty of this procedure lies not in the
placement of the implant, but in the preparation
and the deflection of the flap: the full thickness
flap must be deflected to the vestibular and cau-
dal in order to allow lateral access to the man-

Fig. 1: Schematic crosscut through the atrophied distal man-
dible: The lower alveolar artery and the nerve are located under
the cortical roof of the bone and lingually, near the attachment of
the mylohyoid muscle. A cortical around the vessel and the nerve

is_in this case given.

Fig. 2: To find the artery and the nerve, a small vestibule-lingual
slot is prepared, using a high speed carbide cutter with careful
brushing movements. The position of the nerve can be verified
safely, if no mandibular block was administered.
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Fig. 3: After localizing the caudal border of the mandibular ca-
nal. The depth for the vertical osteotomy is determined. This os-
teotomy is carried out with a vertical cutter of 1.6 or 1.9 mmd,
and half the way through the bone.

Fig. 4: After the vertical osteotomy is ready, horizontal cutters
are used to finish the osteotomy for the lateral implant. Note
that in many cases the width of the bone in its lower aspect
differs from the width near the attachment of the mylohyoid
muscle. A 3d-tomography may help to choose an implant and to
determine the necessary diameter of the cutter.

Fig. 5: Bicortical engagement (lingual & vestibular] must be
achieved in order to provide immediate stability for function and
an uneventful osseo-integration of the basal implant. Note that
if the anchorage is not cortical, the spongious bone would yield
during function, especially while the post-operative remodelling
is under way.



dible with a rotating cutter of 9mm or 10 mm.
Moabilizing this flap is hindered by the bundle of
the mental nerve and the vessel. On the other
side of the flap both the facial artery and its vein
must be protected at the same time.

Typical types of implants for this procedure
are basal implants with a base plate diameter of
9mm or 10 mm or implants with two disk rings
of 7 - 10 mm diameter each. It is necessary
to chose implants with a sufficiently long vertical
part, as vertical bone growth along the implant
must be expected as a result of the increased
masticatory function®. Furthermore longer ver-
tical parts allow an easier access for cleaning
for the patient. The aesthetic demand of the pa-
tient regarding the distal mandible is minimal.

2.2 Placement of the basal implant after
caudalisation of the mandibular nerve.

In cases where the alveolar nerve and the ar-
tery are not embedded in a bone canal, an in-
fra-nerval placement may carry the danger of
damaging the nerve. Usually, in this situation,
the distal mandible does not hold any bone in-
side the corticals, because it has developed
towards a hollow bone. The bone contains a
mucocelae-like bag of soft tissue and this bag is
only slightly attached to the inner cortical. With
the help of a periodontal probe or sinusHift in-
struments the bag can easily be detached from
the surrounding cortical. The membrane is not
prone to a rupture and if a rupture occurs there
are no problems associated to this. As soon as
the membrane is detached on a wider area, the
“bag” will sink down and shrink. The lower alveo-

lar nerve and the artery will sink down inside the
bag and with it. Now the supra-nerval osteotomy
and subsequent implant placement are possi-
ble. It is not necessary that basal implants are in
contact with bone or anything else at their cen-
tral portion. The stability is gained solely by bi-
cortical engagement. The slots created for the
osteotomy will heal quickly and in some cases
new woven bone generation inside the mandible
may occur. The surgical steps for this procedure
are illustrated by Figures 9 to 14, as it is difficult
to show the procedure (which takes place inside
the mandible] by photographs.

2.3 Implant placement in the anterior part
of the mandibular ramus

In cases when the implants can be placed nei-
ther below or above the mandibular nerve, the
surgeon may evaluate a more distal region as
an alternative position for the implant. Placing
the implant higher, as shown in Fig. 4, is a good
option and not connected with problems if the
vertical dimension should be restored !,

In the ascending ramus area the mandibular
nerve gains more distance to the anterior bor-
der of the crest and this allows the placement
of the implant there. If the depth of the slot is re-
duced, parts of the base plate may be left peak-
ing out to the anterior. The implant may receive
an additional fixation through a cortical bone
SCrew.

2.4  Application of basal implants as sub-
periosteal implants.

In cases of severe atrophy, especially if the pa-
tient suffers from osteoporosis, basal implants
may be placed in the manner of sub-periosteal
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implants. Implants with a length of 33 and 43
mm are available. The diameter of the central
base-plate is 9mm.

The implant is fixed in the area of the 2nd pre-
molar and in the ascending mandibular ramus
with bone screws. Over the struts PRF-mem-
branes may be placed to enhance new bone for-
mation. Care must be taken, to avoid damage
to the alveolar nerve through the bone screw:
the maximum length of 6 mm should not be ex-
ceeded and the screw should be directed away
from the area of the nerve s transition.

3 Discussion

As long as 3-4 mm vertical bone is available
above the mandibular nerve canal, the place-
ment of basal implants could be possible . How-
ever, careful placement and advanced experi-
ence in basal implants are required as there is
ancedotal evidence that some of the attached
complications to using Basal implants can be:
fracture of the implant, iatrogenic mandibular
fracture and altered nerve sensation. In the
last 15 years the authors have placed approxi-
mately 5.000 basal implants in various indica-
tions. Complications have been seen mainly in
the first years, at a time when the surgical pro-
cedure had not been fully established and the
designs of the basal implants were not as ad-
vances as they are today. \We have not seen the
mentioned complications in implants placed af-
ter approx. 2002 . Admittedly the technigue re-
quires a considerable amount of surgical skills,
a good overvie, a strict prosthetic concepts. The
ability to play this device virtuously, required ex-
perience. \We observe today, that an increasing
number of dentists in all age groups accept the

burden of learning all these skills, because they
understand, that the concept really works well
and it avoidsthe hazzles of bone augmentations,
waiting (“healing”) time and costly intermediate
prosthetic solutions.

3.1 Infra-nerval placement and nerve cau-
dalisation

Placing the base plates below the mandibular
nerve seems an astonishing solution. It is in fact
a simple and functional solution, and it requires a
3-dimensional imagination of the bone site. The
technique utilizes the available bone and avoids
bone buildups. A theoretical disadvantage may
be that the mandible is too much weakened by
the osteotomy especially in patients suffering
from a pronounced osteoporaosis. In these cases
the sub-periosteal placement of basal implants
(as described in section 2.4 of this article) may
be the preferred method of treatment, especial-
ly if the total bone volume is really low.

One of the prosthetical problems associated to
a pronounced atrophy can be the lateral posi-
tion of the vertical implant part: as the atrophy of
the mandible is associated with a centrifugal re-
sorption (i.e. a widening of the distance between
the left and the right distal horizontal ramus of
the mandible). To cope with this technical abut-
ments outside of the tooth arch of the bridges
should be installed. Alternatively the bridge may
be designed in a cross-bite situation. In our view
both solutions are not connected with any disad-
vantages for the patients.

To access the mandible from the lateral as-
pect, the flap has to be dislodged considerably. A
slight mobilization of the mental nerve is some-
times necessary to allow the necessary deflec-



tion of this flap. This part of the procedure may
be associated with a transitional postoperative
paraesthesia. Inserting the implants from the
lingual side of the mandible is not an option in
cases of severe atrophy, because this approach
would require a removal of the mylohyoid mus-
cle. When approaching from the vestibular side,
the facial artery and its vein must be protected
meticulously with the help of a broad spatula
or a instruments in the shape of a soup spoon.
Bleedings out of these vessels are considerable
and inconvenient. They are however quite easy
to manage, as compression against the body of
the mandible is possible and the access for su-
turing is good.

The question, whether or not infra-nerval place-
ment of the implant is indicated, may be decided
during the surgical intervention. A 3D-Tomogra-
phy may be useful to decide this question and to
prepare the necessary stock of implants, but it
will not be helpful during the intervention itself.
The trained surgeon will have no difficulty in ex-
ploring the width of the mandible intra-operative-
ly to choose the correct implant.

3.2 Bone driven implant choice and place-
ment

One of the advantages of basal implant designs
is the usage of resorbtion-stable bone areas
which are not necessarily located near to the
masticatory surfaces. "9 As the ascending ra-
mus of the mandible is a stable bone with little
tendency to resorb, it is only logical to search
for bridge anchorage there. It is possible to ei-
ther place the implant there (Fig. 15), or to fixate
holding struts in this region (Fig. 16]).

If the implant is placed in this far distal posi-

tion, the vertical position of the abutments will
be quite high and the connection pieces to the
bridge must be directed caudally. This may ap-
pear a bit unconventional or unusual on the
panoramic radiography. The surgeon as well as
the prosthodontist have to take care that nei-
ther the abutments nor the connection struts
interfere with the maxillary dentition. Restoring
an adequate vertical dimension is important to
gain the necessary space for lateral movements
of the mandible.

As it may be difficult to create a common di-
rection of insertion for all crowns of a full lower
bridge, basal implant designs with internal screw
connection can be used at least in the distal
mandible. Screwable designs can be combined
with one-piece basal implants designed for ce-
mentation and they require less vertical space.

3.3 Sub-periosteal placement of basal
implant designs ["!

The purely sub-periosteal application of basal
implants seems at first glance a step back in
implantology, as the so called sub-periosteal
implants (subs] are considered outdated or old
fashioned. The number of practitioners who is
able to place such custom made implants is
however low and it is also difficult to find a labo-
ratory which could fabricate subs. Using special-
ly designed basal implants in the way described
here, overcomes a number of problems earlier
sub-periosteal designs and concepts we accom-
panied with:

* only one surgical intervention is necessary
* no impression of the bone has to be taken
* the extended implant frame does not have

to be designed nor casted and it is fixated
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by conventional, cortically anchored bone
Screws.

* stress-free adaptation of the implant on the
bone site is achieved by the surgeon

* tensions between the implants can be avoid-
ed by precise work-pieces from the dental
laboratory

* if one implant fails, only this implant will be
replaced, while the others may stay in place.
This reduces the necessary effort in cases
of complications. Earlier designs of one-piece
subs for the whole jaw had to be removed as
a whole in case a complication occurs.

The screw-on-technique with basal implants, i.e.
the sub-periosteal use of those implants seems
especially advantageous in the following cases:

* in cases of severe atrophy, when the man-
dible has a vertically reduced bone height of
(incl the nerve) of 6 mm or less.

* if less than 3 mm of bone are available on
top of the mandibular nerve

* in cases of moderate or severe osteoporo-
sis, if the danger of a post-operative fracture
of the mandible has to be considered.

The bone screws have to be chosen and placed
with care, because they may reach through the
cortical into the void space inside the mandible
and cause damage to the alveolar nerve.

3.4. Treatment alternatives

Traditional treatment alternatives in cases of
advanced atrophy of the mandible are :
1. Bone block augmentation
2. Vertical distraction or horizontal bone split
3. Short implants

10

Even if the invasiveness, the collateral damag-
es, and the additional costs of (block-) augmen-
tations onto the mandible are accepted by the
patient, the additional risks of this procedure
must be taken into account. Soft-and hard tis-
sue complications in bone block augmentations
can affect up to 50% of the cases © ,with the
implant failure rate adding up. Complications
are more frequent in the mandible than in the
maxilla.

Short (root formed) implants are an alternative
and yield acceptable results, as long as at least
5mm of vertical bone is available '3 8. How-
ever this treatment option provides two disad-
vantages: traditional short implants cannot be
used in immediate load procedures, and due to
their two stage design the demand for attached
gingiva in the mucosal penetration area and the
demand for meticulous cleaning limits the use.
In the cases of severe atrophied as shown in
Figs. 6, 15, 16 their use is clearly not indicated,
because this minimal amount of bone on top of
the lower alveolar nerve was not present pre-
operatively.

Vertical bone split procedures !'”! yield accept-
able results in the hands of the trained practitio-
ner with experience. The aim of this prodecure
is to widen the ridge without fracturing it, and to
simultaneously insert traditional two stage im-
plants. This procedure is useful, if enough verti-
cal bone is given preoperatively, to insert at least
short types of conventional implants.

Horizontal bone split procedures [distractions,
bone interpositions) may also be used in order
to increase bone volume. Essential part of this
procedure is a transosseous cut through the
bone and to mobilize a cortical lid. We consider



it a disadvantage that in cases of failure the mo-
bile crestal segment of the bone gets lost. For
us it is difficult to understand, why this top part
of the bone is mobilized deliberately, if an incom-
plete bi-cortical horizontal osteotomy already al-
lows the insertion of the basal implant and the
immediate completion of the case [ without any
further necessity of increasing the bone volume,
transporting bone, a second stage surgery, etc.).
Searching the literature, we found a number of
case reports on alveolar distraction, but we did
not find a single prospective or restrospective
cohort study on distractions in the atrophied
distal mandible and subsequent implant place-
ment. This indicates, that the method of vertical
distraction as a pre-implantological treatment
step seems not to be widely used nor explored
in detail, although it is a useful method for other
cranio-maxillo-facial purposes and in the field of
the orthopedic surgery.

In our view the traditional bullet-shaped screw
designs are not an option for treating cases as
discussed here. As traditional two stage designs
feature internal screw connection, they require
not only bone height, but also bone width. Their
surface is roughened and the mucosal penetra-
tion diameter is large. To prevent infections and
bone loss, attached gingival should surround the
implant. Even if this is given, the effort for suc-
cessful (professional and individual) cleaning is
large because the sites are difficult to reach in
cases of pronounced atrophy.

As most patients simply request “fixed teeth”
and not “more bone volume”, the search for
treatment options should be directed to the ap-
plication of suitable implant designs rather than
to bone buildup procedures.

q Conclusion

In our view, restoring the atrophied distal man-
dible with basal implants and splinting them
through the bridge in an immediate load proce-
dure is a safe and effective procedure®. The use
of basal implants avoids the risks and hassles of
bone buildups and distractions. In case that the
posterior mandible is extremely atrophied, the
surgeon has 4 options to treat:

* Infra-nerve implant placement
* Placement of basal implants after caudalisa-
tion of the alveolar nerve and the vessel

* Placement of basal implants in the anterior

part of the ascending ramus of the mandible

* Application of basal implants as sub-perios-

teal implants.

By using any of the above techniques, all man-
dibles may be equipped with basal implants and
fixed restorations. Immediate splinting (and
thereby loading] as well as a symmetrical func-
tional loading of the bridge are mandatory for
the success of the procedure. At the same time
this possibility meets exactly the expectations of
the patients.

The methods discussed in this article are con-
sidered by the authors to be a superior alterna-
tive to the traditional techniques of increasing
the bone volume, such as distraction-osteogen-
esis and vascularized or non vascularized bone
block transplants.

Competing interests: None declared
Funding: None

Ethical approval: Not required
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Fig. Ba: Panoramic overview on a mandible with six implants. Both distal implants (TOl, Biomed Est., Liechtenstein) were placed below
the mandibular nerve.
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Fig. Bb: Panoramic overview on a mandible with seven implants. Both distal implants (TOIl, Biomed Est., Liechtenstein) were placed far
below the mandibular nerve.
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Fig. 7 : It is owed to the centrifugal pattern of atrophy in the
mandible, that the distal implants are usually positioned vestibu-
lar to the tooth arch and technical abutments are necessary
to connect the implants to the bridge. A casted metal frame
with sufficient thickness is mandatory to ensure that mastica-
tory loads are distributed between all implants. The tooth arch
is designed and placed in ideal spatial relationship to the skeletal
structures, whereas the implants utilize the resorption stable
bone wherever it is available. In cases of severe atrophy this prin-
ciples of reconstruction are a feasible alternative to “prostheti-
cally driven implant placements” and * emerging profiles”.

Fig. 9 : Schematic cross-cut through the atrophied distal man-
dible: The lower alveolar artery and the nerve are located under
the crestal cortical roof. Their position is lingual, near the attach-
ment of the mylohyoid muscle. A cortical around the vessel and
the nerve is not given. The nerve and the vessel are embedded
inside a mucozelae-like substance and this substance is envel-
oped inside a thin membrane which is attached to the endos-
teum of the mandible. In such a case, the cortical around man-
dibular canal is not visible on the panoramic picture nor on a CT.

14

Fig. 8 : Detail of the same case, Region 37. Vertical bone growth
on the lingual side of the vertical implant part is a typical reaction
to the increased masticatory function after the installation of a
fixed dentition. Note that due to the thin and polished nature of
the vertical implant part, the implant may be placed even though
only mobile mucosa is surrounding its penetration area.

Fig. 10: In order to localize the nerve and the artery a hard
metal cutter is used, while applying careful brushing movements.
The position of the nerve can only be verified, if no mandibular
block was administered. If the mandibular artery is positioned
on top of the nerve, bleeding may occur. The bleeding may be
significant, if the anterior dentition of the mandible is still pres-
ent. The fact that in this case no cortical is present around the
nerve-vessel-bundle can be verified by probing.



Fig. 11: With the help of a periodontal probe or a small spatula
the bag holding the jelly-like substance inside the hollow mandi-
ble is slowly detached from the endosteum. The “bag” is carefully
disconnected from the surrounding bone. Keeping the instru-
ment constantly in contact with the inner surface of the bone
minimizes the risk to tear open this “bag”.

Fig. 12 : As soon as the bag collapses caudally , the artery and
the nerve will sink down as well, because they are inside of this
“bag”. This way enough space is created for the vertical cut,
which can be performed without damaging endangered struc-
tures, and leaving even the bag intact. After the vertical cut has
been done, the inside of the mandible can be explored easily.

Fig. 13: After the vertical osteotomy was performed, the lateral
osteotomy can be performed safely.

T

Fig. 14: The basal implant may then be inserted in a bi-cortical
manner into the empty space of the mandible, above the artery
and the nerve.
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Fig. 15: Severely atrophied mandible, equipped with basal implants, nine years post-operatively. The base-plates of the anterior implants
are positioned below the mental foramen. Both distal implants are placed in the vertical part of the mandibular ramus. Placing the base-
plates of the anterior implants below the mental nerve is possible without any problems, because there is no need to localize or dislocate
the nerve. The surgeon must make sure however, that there is no “loop” of the nerve.

Note that due to the thin and polished nature of the vertical implant parts, no peri-implant infections can possibly develop. The bone
remained in its original shape and height.
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Fig. 18: In this case two adaptable basal implants (Diskimplant, Victory, Nice, 9 x 33 mm) were placed sub-periostally and connected to
the anterior bullet-type implants in an immediate load protocol. The implants were secured with cortical bone screws (Figure from (1],
with permission of the publisher.)
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Abstract:

The placement of lateral basal implant requires
in every case the deflection of a full thickness
flap. This flap is prepared either in the vestibular
or the palatal side of the jaw bones. The design
of the flap and line of incision should consider the
possibility of closing the flap in such a way, that
the flap is being held by the abutment head of
the implant. This way the tension on the sutures
will be minimal and early removal of the sutures
is possible. This article describes and discusses
this surgical procedure.

Keywords

Lateral basal implants, suturing technique, flap
closing techniques, dental implants, immediate
loading.

1 Introduction
Primary closure of flaps seems to be the most
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promising technique to prevent infections and
dangers to freshly placed dental implants. It pre-
vents bacterial invasion and helps preserving the
blood clot, which later develops to woven bone ©*

The concept of “immediate loading” naturally
conflicts with demand for a tight closure of the
flap. This is especially true, if immediately loaded
dental implants are inserted into fresh extrac-
tion sockets. In these cases also a lack of kera-
tinized tissue may impose additional problems
for the surgeon. If healed bone sockets are
present, the surgeon will avoid raising a flap,
provided that the bone supply is adequate for
axial implants. Avoiding the deflection of the flap
is advantageous for the bone structure: Binder-
man et al. /) have described, that after a simple
flap deflection,- without any surgical intervention
to the bone-, the regional acceleratory phenom-
enon (RAP] is created in the mandible, thus lead-
ing to an intra-bony reduction of the bone mass
and potential problems for the implant™ s stabil-
ity.

There are at least two aspects that are of
equal importance in reaching this goal: on one
hand the design and consequent management
of the flap, and on the other hand the suturing
technigue. The development of infections along
the line of the incision is potentially a dangerous
post-operative event "), In the oral field such in-
fections are rare, because the local resistance
is high. Additionally the surgeon has the possibil-
ity to apply highly effective topical disinfectants
both during the operation and post-operatively.
In this context “Betadine” (Other brands: Povo-
dine jodine; Jodoplex; etc.) must be mentioned.
Oral antibiotics may be used as additional medi-
cation, especially if patients require this medi-



cation due to general health problems and as
prophylaxis.

2 Description of the technology

Basal implants provide a mucosal penetra-
tion diameter between 1.9 mmd and 2.3 mmd,
and the vertical implant surfaces are polished
or machined. In most clinical cases the crestal
penetration points of basal implant are chosen
on the lingual or palatal aspect of the crest. If
the implant projects out on the top or on the ves-
tibular side of the crest, the technician has vast
difficulties to create an aesthetic work-piece, be-
cause if the implant is placed in this position, the
position of the teeth is strongly pre-determined.
If however the vertical implant parts are posi-
tioned on the oral side of the crest, the dentist”" s
technician has all possibilities to create the per-
fect illusion of a tooth arch and oral soft tissues
respectively. In this case the prosthetic work-
piece hides the implant from all vestibular views.

In order to allow the flipping of the flap over the
head of the implant (Fig. 4), the incision line must
be chosen even more orally than the area of the
implant later mucosal penetration. The vertical
incision on the other hand will take into consider-
ation that all base-plates later must be covered
by the flap (Fig. 1). We usually do not remove
the central frenuli in both jaws, because leaving
them in place will give a good orientation for the
dentist" s technician regarding the midline.

Technique:

After deflecting the full thickness flap, rem-
nants of soft tissues on the facial aspect of the
maxilla are removed ® and the osteotomy for
the implant is created. After the insertion of the

implant, immediate closing is recommended. If
extraction have been performed, flap lengthen-
ing is usually necessary. It is easier to gain addi-
tional soft tissue in the distal maxilla than in the
front. Additional soft tissue (mucosa] is needed
to cover defects after multiple extractions and
the removal of periodontally involved tissues.
We therefore apply the Wassmund-technique
mainly in the posterior jaw to relocate soft tis-
sues anteriorly. This way the flap may be closed
without tension in all areas, and it will fit nicely
both in the frontal as well as in the posterior re-
gion.

The flap is punctured 2-3 mm from its oral
margin to allow sliding it over the heads of the
implants (Fig. 2-4). If the flap is thick and con-
tains considerable amounts of keratinized tis-
sue, we use the scalpel for puncturing. Thin flaps
are punctured with the help of a probe. This pro-
cedure avoids appearance of dehiscences.

If the implant’s position is more orally than
planned, the vertical implant part may be in
contact with the oral border of the attached
mucosa, thus leaving no space for flipping the
flap over the implant’s head. To overcome this
spatial problem, we usually cut off more mucosa
from the (non-reflected) oral mucosa, to create
space for the soft tissue which is flipped over
the head of the implant are positioned on the
oral side. This way most sutures are later placed
orally.

For two main reasons double-mattress sutures
are the technology of our first choice (Fig. 5 and
B):

* |f the mattress suture is placed mesially and
distally to the implant, the suture presses
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soft tissue all around the neck (and some-
times the head] of the implant. This leads to
a tight seal.

* Mattress sutures are safe to apply, they di-
vide the closing forces to a larger soft tissue
area, they are fast to place, and quick to re-
move. The number of necessary sutures is
almost reduced to half compared to single
sutures.

If very little or only thin soft tissues are given, we
often reposition additional soft tissues towards
the implants head. To achieve this, additional su-
tures are added, which insert into the mucosa
more apically.

The possibility of unplanned intra-operative
changes of the treatment must be taken into ac-
count: in some cases placing a lateral implant
instead of a basal screw implant is necessary,
and then larger flaps are definitely an advantage.
When suturing after extractions, note that the
frontal area over base-plates should be closed
first.

We use black Silk 3.0 USP sutures and remove
the sutures (except in smokers and over aug-
mented areas) after 24 hours.

Discussion

Lateral basal implants require the creation of
a vertical and a horizontal osteotomy. After the
implant is inserted, the voids fill with blood which
is then reorganized to woven bone and osteo-
nal bone respectively. This way the side-effects
of the flap deflection /) are encountered. When
lateral basal implants are used there is a strong
need for preserving the intra-bony callus and to
avoid infections.
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Washing the osteotomy before placing the im-
plant (e.g. with saline and/or diluted Betadine])
is one of the adjunct steps for avoiding infec-
tions and cleaning away bone remnants. Closing
tightly is a prerequisite. If implant heads project
out of the surgical site into the mouth to facili-
tate an immediate loading treatment protocaol,
special care must be taken when it come to the
suturing.

The suturing material has little or no effect on
the result of the surgical intervention in the field
of implant dentistry: differences between the
materials are maybe connected to the handling
and a fast and painless removal of the suture.
Although most of the intra-oral sutures are re-
moved, a large number of dentists use resorb-
able suture materials and remove them long
before their resorption can take place. There
are no explanation nor a medical reason for
choosing this strategy, except that the market-
ing effort performed by the manufacturers of
resorbable sutures must be tremendous.. Note
that the “resorbability” is directly connected to
the development of a local inflammation.

At this point one disadvantage of mattress su-
tures has to be mentioned: when removing the
suture, some potentially infected part of it has
to be teared through the mucosa and this may
lead to an unwanted inoculation with debris or
bacteria. This potential problem, which in our
experience has never lead to clinical disadvan-
tages, can be encountered by a thorough clean-
ing of the suture before the removal. In addition
it is possible to cut the suture right before the
removal in two areas and take the suture out in
two pieces instead of one.

The soft tissue closure technigue described in



this article promotes predictable tissue cover-

age over single piece dental implants. This result

is achieved by three components:

* The flap is punctured and flipped over the
implant”s head. Then the flap is sutured to
the (deflected or un-deflected) rim of muco-
sa.

* A double mattress suture tightly seals the
soft tissues around the neck of the implants
as well as the vertical borders of the flap.

* Tension is taken away almost completely
from the flap,- even if a swelling occurs-, be-
cause the vertical implant part holds the
punctured flap in place.

Conclusion

Puncturing the flaps and flipping them over
the implant™s head provides the possibility for
closing tightly over single-piece (lateral] basal im-
plants. In combination with double-mattress su-
tures this technique allows to create a tight seal
around the projection vertical implant part. With
the help of this technique even in complicated
clinical situations and after multiple extraction a
sound wound closure is possible.

Fig. 1. After the implants have been inserted, the flap is
repositioned.

Fig. 2: The flap is punctured with the help of the scalpel (here:
blade No 15).
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Fig. 3: Alternatively the puncturing can be performed with a den- Fig. 5: Suturing with vertical double-mattress sutures saves time
tal probe. both during the operation as during the removal of the sutures.

Fig. 4.: Then the flap is slipped of the implant"s head Fig 6. The head of the implant is “sutured in by the mattress
suture. This helps creating a safe seal around the vertical im-
plant part.
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