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Abstract

Severe crowding due to narrow upper and
lower apical bases can be corrected by the
extraction of four premolars, or by bimaxil-
lary transverse osteodistraction. The first
strategy is prone to unaesthetic changes in
lip posture, nasolabial angle and buccal cor-
ridors. Life-long retention is necessary be-
cause of the known correlation between in-
creased intercanine distance and relapse of
crowding.The second strategy involves sur-
gery and the final outcome regarding stabili-
ty is not yet known.Theoretically, because
the canines have not been moved outside of
the skeletal envelope, and because the func-
tional matrix positively influences the dental
arches, relapse of crowding should be less.
Facial appearance is improved because of
the reduction of the buccal corridors and the
fullness of the mouth both at rest,and upon
smiling.
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The concept of bimaxillary
transverse osteodistraction:
a paradigm shift?

Society considers a person with an un-
attractive face to be less intelligent and
less desirable [29]. No wonder that the
majority of patients seeking orthodontic
and ultimately orthognathic treatment
do so because they perceive their dental
and facial appearance as unattractive.
Patients and their kin expect perfect and
stable alignment of their teeth from the
orthodontist, so that their smiles be-
come pleasing for ever [23]. An impor-
tant decision in the orthodontic treat-
ment plan is whether to extract healthy
teeth or not in order to achieve this goal.
Extraction therapy is generally favoured
when there is severe maxillary crowding
and protrusion, severe mandibular crowd-
ing, protrusion and irregularity, and in-
creased profile convexity. Arch perime-
ter increase by rapid palatal expansion,
surgically assisted from late adolescence
on, is a classic option for severe maxil-
lary crowding [7]. It is especially indi-
cated with a co-existing cross-bite, Un-
til recently, there has been no analogue
for the mandible.

Bimaxillary transverse osteodistrac-
tion is a new technique that allows an in-
crease in both maxillary and mandibu-
lar arch perimeters simultaneously by
increasing skeletal breadth. Guerrero
[17] must be credited for popularizing
symphyseal distraction and Weil et al.
[47] for reporting the first series of bi-
maxillary transverse osteodistractions.
This article aims to discuss the rationale
for both extraction and distraction ther-
apy, from an aesthetic viewpoint, in cas-
es of severe maxillary and mandibular
crowding, with or without a cross-bite.

Extraction therapy
Effect on facial appearance

Besides alignment, arch shape and oc-
clusal plane, and individual tooth posi-
tion, orthodontic extraction therapy will
also have an influence on lip profile, the
nasolabial angle, gingival display and
buccal corridors.

Literature reports 2 mm or more re-
cumbence of lips and incisors in four-
premolar-extraction samples compared
to non-extraction samples, in all types
of Angle Classes, both post-treatment
and post-retention [6,10,13,36, 42]. This
effect was also nicely demonstrated in
11.5-year-old twins with identical pre-
treatment dental, skeletal and soft tissue
structures. Labrale superius was retrud-
ed 2.0 mm and labrale inferius 3.2 mm
in the four-premolar-extraction case,
1 year after treatment [25]. Lip retrusion
in extraction cases also leads to an in-
crease in the nasolabial angle [6, 10,13].
Concomitantly, total upper lip length in-
creases and vermilion height decreases
[10]. Midfacial ageing is related to max-
illary retrusion [37] and a thin and long
upper lip is a stigma of old age [1, 14].
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Das Konzept

der bimaxilldaren transversalen
Distraktionsosteogenese —

Ein Paradigmawechsel?

Zusammenfassung

Erhebliche Engstande aufgrund einer zu
schmalen Unter- bzw. Oberkieferbasis kén-
nen entweder durch die Extraktion von vier
Prémolaren oder durch die bimaxillare trans-
versale Distraktionsosteogenese korrigiert
werden. Das erste Behandlungskonzept
kann eine d@sthetisch unvorteilhafte Veran-
derung der Lippenposition, des Nasolabial-
winkels und der bukkalen Weichteilabstiit-
zung hervorrufen. Ferner ist eine lebenslange
Retention aufgrund der bekannten Beziehung
zwischen der vergroBerten Schneidezahn-
stufe und dem Engstandrezidiv notwendig.
Das zweite Behandlungskonzept, dessen
Langzeitergebnisse hinsichtlich der Stabilitat
noch unbekannt sind, bedingt eine Opera-
tion.Theoretisch erscheint ein Rezidiv des
Engstands wenig wahrscheinlich, da die
Schneidezahne im Bereich der skelettalen
Basis verbleiben und da die funktionelle In-
tegritdt positiv gefordert wird. Die faziale
Asthetik wird durch den Erhalt der perioralen
und bukkalen Weichteilabstiitzung sowohl
in Ruhe als auch bei Lachen positiv beein-
flusst.

Schliisselworter

Distraktionsosteogenese - Malokklusion -
Kieferorthopddie - Maxilla - Mandibula
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The “dishing-in” of the lower face after
anterior maxillary segment set-back
surgery, with extractions of the first pre-
molars, results in adult patients com-
plaining about an unattractive lip pro-
file and premature ageing [45]. When
premolars are extracted in the course of
an orthodontic treatment, the patients
are in general younger and still have suf-
ficient lip pout. The change is therefore
not dramatically acute and the retrusion
of the upper front teeth less pronounced.
Still, within the Angle Class II group,
some patients seek surgical advice after
orthodontic treatment with premolar
extractions, because of these aforemen-
tioned effects (Fig. 1). In contrast,a com-
parative study on Class II malocclusion
treated with and without premolar ex-
tractions, patients themselves showed
no statistically significant tendency to
prefer the aesthetic aspect of one strate-
gy over the other [36]. Boley [5] found
that general dentists and orthodontists
could not, by looking alone, distinguish
between treated extraction and non-ex-
traction cases in any Angle Class. In-
deed, unaesthetic results can be largely
avoided by proper indication and tech-
nique. Extraction therapy should be con-
sidered only when the nasolabial angle
is less than 110° and labrale superius and
inferius are in good sagittal position [6,
13]. Substantial differences were noted
between orthodontic offices and are re-
lated to the final position of the first mo-
lars. The upper front is retruded when

the canines are moved distally instead of
the first molars mesially [24].

Several authors have pointed out
that detrimental increase in gingival dis-
play will frequently occur from ortho-
dontic treatment with excessive use of
intermaxillary elastics [23, 41]; such is
the case with extractions.

Buccal corridors are defined as the
dark shadows between the buccal sur-
faces of the dentition and the corners of
the mouth. The buccal corridor ratio
(maxillary canine width divided by the
width of the mouth during smiling) is
during smiling on average 0.6 (SD 0.04)
in male, 0.57 (SD 0.04) in female persons
[41]. It has been suggested that extrac-
tion of premolars leads to a narrowing
of dental arch width and a decreased full-
ness of the dentition within the mouth
during a smile. It is claimed that the buc-
cal corridors become larger when arch
width decreases, and that this is per-
ceived as unaesthetic [12, 43].

Stability of alignment

The lower front teeth are aligned by ex-
traction of mandibular premolars, or by
increasing the intercanine distance or-
thodontically. There is a consensus that
permanent retention is necessary, since
all postretention reports document high
rates of irregularity relapse with con-
comitant decrease in intercanine width.
The longer the follow-up periods, the
higher the relapse rate becomes [8, 22,

Fig. 1a-d 'V Seventeen-year-old girl with Class Il malocclusion, after orthodontic compensation treat-
ment with four premolar extractions. a Frontal view, lips closed. b Frontal view, smiling. c Profile view,
lips closed. Note the obtuse nasolabial angle and the lip recumbence. d Profile view, smiling. Severe

palatoversion of the upper front teeth




28, 30, 36], with up to 90% relapsing
more than 3.5 mm at 20 years [27]. This
urged Little et al. [27] to state that ex-
traction of healthy premolars is unac-
ceptable for aligning mandibular front
teeth.

A distinction should be made be-
tween orthodontic relapse and natural
mesial drift [19] with continued decrease
in mandibular arch length and arch
width throughout life. The first type of
resulting irregularity results from inade-
quate therapy, the second will also happen
without therapy. Many interrelated fac-
tors may effect post-treatment mandibu-
lar crowding: mandibular growth in the
broad sense, eruption of third molars,
pre-treatment characteristics, treatment-
related factors (including intercanine
width, positioning of lower anterior teeth,
and occlusal function), persistent habits,
and retainer uses [22,30].

A post-treatment decrease in inter-
canine width after an increase during
treatment seems to correlate with an in-
crease in the irregularity index [26, 30,
35]. There is a high risk for crowding
when compensating orthodontic thera-
py has been performed to increase the
intercanine width in the presence of pri-
mary transverse mandibular deficiency
[47]. Orthodontic maxillary expansion
in the presence of primary transverse
maxillary deficiency also results in re-
lapse, although less [2], but this has
prompted Strang [44] to say that “the in-
tercanine width remains inviolate”. Al-
so, without treatment the intercanine

width remains fairly stable throughout
life [4].

Distraction therapy
Arch perimeter increase

Premolar extractions are very effective
in increasing space within a given arch
perimeter. Space can also be gained by
an increase in arch perimeter. Combined
molar-canine expansion creates an in-
crease in arch perimeter only slightly
less than that generated by incisor ad-
vancement alone. A combination of both
techniques, e.g. as in anterior transpalatal
distraction [39], and in anterior trans-
mandibular distraction [31], has the
greatest impact [16].

Functional matrix

According to the functional matrix the-
ory, any alterations in size, shape and
growth of the skeletal unit is secondary
to compensatory changes of its related
functional matrix [34]. This is also true
for the shape of the dentition. There is a
correlation observed between maxillary
and mandibular width increases, sug-
gesting coordination between the jaws
[15]. The post-retention position of the
maxillary and mandibular canines is cor-
related [22]. Mandibular arch form dic-
tates maxillary arch form. Thus, bimax-
illary transverse osteodistraction will
theoretically stabilize the newly formed
arches.

Fig. 2a-d 'V Frontal views of a 15-year-old boy with dolichocephaly. (Orthodontist: Nicole Lammens,
LDS, MSc). a Before bimaxillary transverse osteodistraction. b After the active distraction phase. c One
year later, in the course of orthodontic treatment. d After debanding

Theoretically larger amounts of buc-
cal or facial movement would result in a
larger force, causing the expanded teeth
to return toward their former position
[48]. This may hold true for expansion
at a dental level in the maxilla and
mandible, and also for skeletal expan-
sion in the maxilla only, but perhaps not
for simultaneous bimaxillary skeletal ex-
pansion. With the latter procedure, the
muscle insertions are displaced equally
outward, and less pressure will result.

Tooth-borne or bone-borne distractors

Tooth-borne expanders have been used
for more than half a century in surgical-
ly assisted rapid palatal expansion. Some
of the physiological drawbacks, e.g. gin-
gival recession, buccal root resorption
and fenestration, are considered rare and
cannot be addressed. The biomechani-
cal disadvantages such as tipping of teeth
and segments and consequent relapse
(predominantly orthodontic; [40]), are
known and minimized by over-expan-
sion, reversed torque and prolonged re-
tention.

Tooth-borne expanders have been
used for only a decade in symphyseal os-
teodistraction [18]. The same adverse ef-
tects are noted as with tooth-borne max-
illary expanders [3, 11]. Hollis et al. [24]
noted that dog teeth moved approxi-
mately twice as much as the bone seg-
ments during distraction. This may cause
problems, since expansion of alveolar
bone when not supported by basal bone
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Fig. 3a—f A Views of the occlusion of a 15-year-old boy with dolichocephaly. (Orthodontist: Nicole
Lammens, LDS, MSc). a—c Before treatment. d-f After bimaxillary transverse osteodistraction and
orthodontic finishing

il b -

Fig. 4a-d A 28-year-old female patient with severe malocclusion on a feline-like bimaxillary complex,
treated by bimaxillary transverse osteodistraction and fixed orthodontics (Orthodontist: Ann Derijcke,
LDS). a, b Pre-treatment frontal view of the occlusion. Buccal corridor ratio: 0.48. c,d Post-treatment
frontal view, occlusion. After osteodistraction. Buccal corridor ratio: 0.63
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al occasions we have noted that anterior
transpalatal distraction (without con-
comitant transmandibular distraction)
will advance the incisors such that end-

to-end incisor occlusion was easily cor-

rected. However, we think that in most

cases the effect will be lost during or-

thodontic alignment.

Smile aesthetics and
stability of alignment

The advantages of surgically assisted
rapid maxillary expansion over segmen-
tal osteotomies include unrivaled ante-
rior expansion and good stability [38].
The stability of transpalatal and
transmandibular distraction is not yet
known. Our clinical impression over the
last 4 years is favourable, but an experi-
mental or clinical implant study should
clarify this issue. It remains to be proven
that the long-term outcome will be bet-
ter than with four-premolar-extractions:
Cousley and Jones [g] argue that the pa-
tients of Little et al. [27, 28] were treated
during the 1960s when orthodontic man-
agement was limited compared (0 g




Fig. 5a-h A Models of the case of Fig. 4 (Orthodontist: Ann Derijcke, LDS). a,b Upper and lower jaw
model before treatment. ¢, d Upper and lower jaw model after the active phase of osteodistraction.
Note the TPD device on the palate.The TMD device was not included in the impression. e, f Upper and
lower jaw model during orthodontic alignment. g, h Upper and lower jaw model after debanding

lower face corrected the transverse facial
proportions, decreased the buccal corri-
dor ratio, allowed for alignment without
extractions, and positioning of the den-
tition within the skeletal envelope (Fig. 2,
Fig. 2, Fig. 3, Fig. 4, Fig. 5).

Description of bimaxillary
transverse osteodistraction
cases

Since this is a concept paper, the authors
do not wish to analyse the patient mate-
rial, but a description of the cases un-

dergoing bimaxillary transverse osteo-
dictraction is appropriate to demonstrate
the feasibility of the technique. A case re-
port has already been published [33]. Be-
tween June 1999 and September 2003,
24 patients (18 females) underwent si-
multaneous TPD and TMD as day case
surgery. Their mean age was 20 years,
7 months. Twenty-six third molars were
removed in the same surgical session.
All patients received fixed orthodontic
appliances and five of them underwent a
second orthognathic surgical procedure,
on average 17 months (min, 12; max, 23)

after the TPD-TMD surgery. The second
orthognathic surgical procedure aimed
to correct the sagittal and vertical dis-
crepancies (four bimaxillary osteotomies,
one mandibular advancement and chin
osteotomy). In two more cases, orthog-
nathic surgery is planned. Six patients
are still in orthodontic treatment. Com-
plications experienced with transpalatal
distraction were palatal ulceration (one
patient), and maxillary sinusitis (one pa-
tient). The most frequently encountered
complication after transmandibular os-
teodistraction surgery was a submen-
tal hematoma and/or abscess (three pa-
tients). In one patient the apex of a low-
er central incisor was sectioned during
the osteotomy, and endodontic treatment
followed. In order to avoid this compli-
cation, a step osteotomy (between the
canine and lateral incisor tooth cranial-
ly and in the midline/symphysis caudal-
ly) was performed in two patients in-
stead of a midline osteotomy.

Currently, we can state that bimax-
illary transverse osteodistraction sur-
gery results in greater morbidity than
four premolar extractions. The proce-
dure requires general anaesthesia, com-
pared with local anaesthesia for extrac-
tion therapy. Morbidity and stability is
under investigation in the EUROCRAN
project.

Conclusion

Severe crowding due to narrow apical
bases can be corrected by four premolar
extractions or by bimaxillary transverse
osteodistraction. The first treatment op-
tion must deal with the adverse affects
of increasing the intercanine distance,
e.g. gingival recession and relapse of
crowding, making permanent retention
mandatory. Contraction of the dental
arch results in retrusion of the lips and
an increase in the unaesthetic buccal
corridors. Bimaxillary transverse osteo-
distraction has potential advantages re-
lated to increased stability and smile
aesthetics.
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