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Summary

Misalignment of jaw bones
with one another other can
often only be treated for adult
patients via purely orthodontic
measures. With such patients,
a combined orthodontic/surgi-
cal orthodontic treatment is
usually indicated. In addition to
the standardised methods of
treatment, the following thera-
pies will be individually planned
and carried out. Orthodontic
tooth movement depends on
the bone. With pronounced
lack of space, gaps in the bone,
large bony cavities, etc., in the
case of cleft patients, the bone
supply is insufficient to per-
form a successful orthodontic
therapy.

For this reason, alternatives
were sought to improve the
bone supply. Increasingly,
applications of regenerative
medicine, which are already
known in tumor therapy, are
used for bone formation prior
to orthodontic therapy. By way
of example, it is shown that
the introduction of an individu-
ally adapted 3D bone block not
only improves aesthetics, but
also allows tooth movement
with splints without complica-
tions.
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Orthodontic
Splint Treatment
of Patients with
Limited Bone
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Fig. 1: Histological specimen demonstrates bone supply by one tooth.
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Problems

With the use of plastic splints
for orthodontic therapy, many
types of tooth misalignments
can be corrected. With re-
movable devices, it is now
possible to achieve functional
and aesthetically very good
therapeutic results (1). If, for
example, alignment-technology
splints were recommended in
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Fig. 2: Changes in tooth position on the DVT x-ray images. The teeth are almost completely moved out of the bone into position.
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the past only for mild to moder-
ate malocclusions, the current
state of knowledge shows that
even more complex treatments
are possible with this system.
Orthodontic tooth movement,
however, is determined by

the periodontal structure and
bone supply. These factors are
incorporated in the treatment
planning.

The bones in the body con-
stantly undergo re-modelling
processes (2, 3). There, where
the skeleton is subjected to
increased stress, more bone
substance is built up, and
where the stress is low, the
bone is broken down. The bone
cells (osteoblasts and osteo-
clasts) are responsible for this
process, which normally work
in balance with each other. If
this balance is disturbed, it can

lead to a greater loss of bone
mass (Fig.1). When it comes to
the jaw, there are many causes
of pathological bone loss. In
addition to age-related causes,
there are causes that geneti-
cally determine the shape of
bones. The bone shape and
position is related to the oc-
clusion. Altered bone growth
leads to the discrepancy of
upper and lower jaw size.

The lower jaw, in particular, is
subject to changes depending
on the growth and position

of the upper jaw (Fig. 2). The
stress on the alveolar bone dur-
ing mastication is an essential
functional stimulus underlying
the maintenance of a healthy
bone and periodontium. Lack
of mechanical stress, including
tooth loss, is the main cause
of non-inflammatory resorption
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Fig. 3: Bone planning from DVT recording, drawing area marked from which bone will be milled out by a donor.
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processes. The loss of teeth
leads to atrophy of the alveolar
bone (4, B). This process is
most commonly observed after
the extraction of teeth. When
planning tooth movements,
teeth can only be moved by
the orthodontist if there is
enough jawbone, since, after
therapy has been completed,
too thin of a jawbone will not
provide sufficient support for

a tooth. In the case of strongly
protruded teeth with a low sup-
ply of bone, various problems
associated with the migration
of the teeth from the bone sub-
stance can occur during bone

increasingly important in den-
tistry and in orthodontics in par-
ticular; on the one hand, with
the growing number of elderly
patients who have already had
or currently have degenerative
processes, and on the other
hand, with patients whose
hereditary unfavourable hard
and/or soft tissue conditions
that make orthodontic treat-
ment difficult or even impos-
sible. Especially when it comes
to patients with horizontal and
vertical bone loss or patients
with complete dentoalveolar
collapse, tooth movements are
much more difficult to perform.
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loss. The actual alveolar bone
loss often begins unnoticed.

Regenerative Medicine
There is no doubt that regen-
erative medicine is becoming

region. Regenerative medicine
includes the repair and restora-
tion, as well as the biological
replacement, of the defective
or non-functioning tissues,
which have been lost due to
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Fig. 4: The virtual planning of the treatment in the computer. 3D visualisation
in the ClinCheck program (Invisalign) of the state and planned end result.
Achieve neutral dentition on both sides and upright positioning of the
incisors.
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Fig. 5: FRS with and without a bone substitute. A change in the lip position is visible.
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regressive changes, diseases
or congenital defects, or were
damaged (6). To stimulate the
body’s own regeneration and
repair processes, methods for
tissue or cell stimulation, for
example, using growth factors
or the integration of biologi-
cally or synthetically produced
replacement materials, are cur-
rently being used. These proce-
dures are also used in dentistry
(7). The aim of using substitute
materials is to achieve biologi-
cal integration and, at the same
time, the body’s own regenera-
tion of dysfunctional tissue.

The act of filling spaces with
bone substitute material
(augmentation) is a part of re-
constructive surgery and has
been central to implantology
for years (8). The augmentation
process is either done with
artificial substitute material,

or with human autologous or
donor bone; the patient’s own
processed teeth may also be
considered for these purposes.

Bone Planning

Orthodontic cases with ex-
tensive lesions of the alveolar
bone constitute a serious
therapeutic challenge. Prophy-
lactic bone augmentation prior
to orthodontic therapy must
be planned via the existing
bone. The teeth must be able
to move easily after inserting
the bone substitute into the
new “bone compartment.”
The concept of splint treat-
ment and regenerative bone
augmentation is based on very
accurate diagnostics. In addi-
tion to the basic orthodontic
evaluation, a DVT-Scan must be
made for each patient (Fig. 3).
This diagnostic is used by the
orthodontist and the surgeon
to plan bone requirements, as
well as a template for surgical
planning. Based on the DVT
examination, a virtual model of
the anterior lower jaw area is
made. Based on this model, a
design for a bone graft is cre-
ated. The bone graft is adapted
to the existing bone. Incorrect-

O iy Jaally aga gl alaall
I all e 8,00 LY (S5
bl bl Jlaal aay i gy
O pandl © alaall 33all” Jala
aLeails ymantly £ Mol o sgs
clebal e a5ls gupanill alaall
e 3sMe Jaa Bads Lumyais
g e gl ay 530wl
3 e prhis pgaielial
el ,a¥l1ia (3 5, 4)(DVI-Scan)

g_‘.l A iu 1A |

o (g
Logbasl 2 ally LY oy 48
LLaYL aball olalyal

Ll a3l Giln jaS doluatny
saseaill @5l e sy alyall
Ay il panall jaladall
elall Lalaial sl 58 3 sad Jae
i e tliyg . aadl coloYl
pabd s ae 3 sl
liall ) B3 g palie
Lale Yl oga gall abiall ie
ranin yaé JSin Uoadl Lyaliall
bl LLa¥l Jl a5 a3
cloYl sl il 5 gl

a3 g3 ) = Sl

plaasul aty JUl Josw 2
Laledl sl gal gos ol gai Jolse
paaius Daelially L gl sl
Ol Ul b ol a ) sia
alasiil e Saghl o) (7) L
s slom oo Hloal s Aoy ulge
praadl gaal @36l Gus
L1 Gagds g aliaall a3as
Uy algay 3l e s Lilae o)
Oo o3 oo (3Lu3Y) alaall

el Sl Laage yill dal ol
Laall 313 alany ol 2aandl ol gally
Laal (Sang g saio (o plaay
oaasall Ll alaaial 5l
o2,V sigd e liall duis

aldad) alsdiwY lagadill
sl Gl 5830 o YLs
Sataall oAl abiall &Gl
o ks Ladle Laas Jia
i3 alaall 5lu 3O baglaasll
pSS Baok e pan sl £ Ml



Dental Surgery THE JOURNAL OF MEDICINE FOR THE WORLDWIDE MED COMMUNITY 258 Sd)

- -

49



Dental Surgery

Fig. 7: DVT is a condition. Due to strong protrusion of the teeth there is no bone at the
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ly adjusted bone replacement
can lead to inflammation and
irritation of the soft tissue. The
individual production of the 3D
bone replacement takes place
in the CAD-CAM procedure.

Planning Orthodontic
Therapy

The actual planning of the
tooth movement is carried out
with the help of the electronic
setup using a computer pro-
gram, which can be visualised
as a ClinCheck (Fig. 4). During
the treatment planning phase,
the individual steps can be
discussed with the patient, as
well as with the surgeon. In
the framework of interdiscipli-
nary therapy planning, it is pos-
sible to specify a precise time
schedule for all participants. In
this case, a bone substitute can
also be planned and inserted
during an aligner therapy.

In the computer program, a
tooth movement from the
bone structure is not pos-
sible. You will be warned by
the program prior to a dental
exercise. However, by request
of the program administrator, it
is possible to extend the tooth
movement, and therefore, to
plan the therapy.

Surgical recall can also be done
in parallel with the orthodontic
treatment. In addition to the
tooth position and placement
of the bone replacement, the
effect of the surgical procedure
on the patient'’s facial profile is
also discussed. The facial pro-
file prior to therapy is often not
optimal - even from an aesthet-
ic point of view. The position of
the chin is dependent on the
positions of the teeth and the
jaw to one another. Accord-
ingly, the chin is too dominant
at the front. A surgical pro-

-‘-" q

Ji3 (o d50dal a2 gulall
ceball saae Gl (Sas a3l VI
S s Gl IS pa wpaas

Lol oSy g Mall bl
ol (ala eleiul ¢l yal
LLaYLy sl £ Yol o
oS53y ull s e Ll
L8 (o yall po dpaliall Lale Yl
sladl il Taslie Lyl ax,
solall il e al,all

Jad aasll ilall Jlaiall . aga !
— e yaé 055 Sale £l
Adlaall Sl dga g o (S
2y sle G3Ml pay sain
Leeaasd Lnlly olally LYl
O 055  JlLy ol
a5 Ll 5a lia 3550
aasll polall il e alyall
(6USE) sl ol a2

a3 g3 ) = Sl

£330 Luakiall Lale MU il
araad ehal Gas aly alagYl
L gras pariead— o gulall T gaay
(CAD-CAM) L suulsll

] @L..n gl balaaill
chyasl Jaall baydaasll o)
S9SN JSaa Dgaay aly Gl
el s §ypee (8 4y (Sa
5, 50 )(claiiy <) ClinCheck

e ol baalasill Ua o o Lisl (4
La,all ol shall Lauslis Koy
saxiall & all baglaasll U] 3
Jsaa waad (Kay colbanadill
8 -OaS Ll paaal 3ads o)
Laadaa gl Liayf oKay LAl sia
£l LT 4S5y galie Jaay!
O el ya3 (Kay ¥ 3lakais Yl
el Jalay alaall 45, e



German  al.Jl
Medical =l
Journal =iy

Dental Surgery THE JOURNAL OF MEDICINE FOR THE WORLDWIDE MED COMMUNITY 258 Sd)

Bone fragment is inserted and the surgery is terminated. For the implementation of the procedure, a local anesthesia is enough.

In the papillae areas, a full flap preparation is completed, followed by an at- Fastening with pin in the lower jaw bone.
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Replenish the area with bone replacement. Suture close at end of surgery.
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Fig. 8: Post-operatively, the stabilisation of the wound area must be ensured (gum bandage, no mechanical cleaning until the suture is removed).
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cedure influences the overall o
facial aesthetics and profile. . . R
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Selection of the appropriate
patients for this therapy must
be done very carefully.

A 25-year-old patient with
Class-Il dentition in the Univer-
sity Clinic. Following extensive
orthodontic diagnostics, the
following diagnoses could

be made: in the upper-jaw, a
retrusion of the central incisors
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with protrusion of the lateral . . 'é"?&u "L' i
incisors. The lack of space in Ll seally s dlia OIS
the upper jaw amounted to a po 3 s olais g_s-‘:“‘“"l
decrease of -4.8 mm. Tooth pblsall Al t:”:u (FPPUPR

26 was missing with complete
gap closure. In the lower jaw,
there was a lack of space of
about 3 mm - associated with
retrusion of the incisors. The
bite position was neutral on the
right side in the 1st molar area,
distal on the left, with a deep
bite (Fig. 6).

The OPG showed a conserva-
tively treated dentition. To
better determine the bone
supply, a DVT recording was
performed. From this, strong
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Fig. 9: Intra-oral situation after insertion of bone graft and removal of suture material. Undisturbed wound healing process. Aligner splint treatment has

started. s
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alveolar bone atrophy could be
determined (Fig. 7).

The orthodontic treatment

was discussed after a detailed
medical history, in consultation
with the patient. The treatment
of choice was that of Invisalign
splints and bone augmentation.
To implement the treatment,
attachments were also planned
and glued on the teeth for an-
choring. During the treatment,
the setting of a Class-| denti-
tion was done on both sides.

In addition, the dental arches in
the upper and lower jaw were
formed harmoniously by protru-
sion of the incisors during the
course of therapy. In the upper
and lower jaw, the crowded
space could be resolved by
means of ASR. A pronounced
Spee Curve was leveled out by
intrusion of the lower anterior
teeth and extrusion of the
teeth in the posterior region.

In the case of splint 12 of 31,
the bones were developed.
During the surgical process,
the 3D allograft is inserted,
properly positioned and sta-
bilized using resorbable pins.
These measures contribute to
the fact that the bone and soft
tissue build-up after the tooth
movement remains the same.
Due to the fully individualized
bone, the technical problem
of space inaccuracy is elimi-
nated and a tooth movement
can be better planned. If the
bone augmentation material is
incorrectly selected, the tooth
movement in such a built-up
region poses a problem. Bone
attachment to the desired
position also uses the latest
technology. At the end of
surgery, the use of an artificial
membrane and suturing of the
gums is necessary. The tooth
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movement takes place imme-
diately after the bone has been
built-up, or after a short healing
period (Fig. 8).

This surgical procedure pro-
tects the local jaw bone, and
valuable bone areas are not
lost. The minimally invasive
procedure with bone preserva-
tion is used for very narrow
alveolar ridges (Fig. 9).
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