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Figs. 1a–c_Deep bite, prognathism

and latero-gnathia: according 

to clinical evaluation, they can 

be resolved only through

 interdisciplinary treatment.
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_Oral surgery is an important cornerstone

in orthodontic treatment of malocclusions. Tooth
movement is only possible to a limited extent
and always depends on the misalignment of the
maxilla and mandible in relation to each other, 
as well as on deformities of the jaw in relation 
to the other facial bones. Abnormalities may be
congenital or acquired and may affect patients
in childhood already. If so, the focus of ortho-
dontic treatment is not primarily in the aesthetic
correction, but is guided by functional and pro-
phylactic concerns. 

Efficient occlusion and restoration of masti-
catory function are decisive factors for tooth
preservation and prevention of secondary dis -
orders (Figs. 1a–c). Without a doubt, aesthetic
improvement, as well as the associated self-con-
sciousness, is the main concern of most patients,
which can be pursued through surgical correc-
tion.

_Causes of malocclusion

Generally, patients visit an orthodontic prac-
tice only after symptoms or significant abnor-

malities have already presented. Clinically, this
results in late mixed dentition or permanent
dentition, which can complicate an accurate
mapping of the reasons for this malocclusion. 

In the literature, the causes of malocclusion
and the aetiological structure of the symptoms
of malocclusion in orthodontic patients are con-
troversial issues. No explicit information on the
percentage of patients with acquired or congen-
ital malocclusions can be found in a study by
Schopf (1981) on the exogenous factors that are
involved in the development of malocclusion.
However, from the assessment of individual pa-
tients’ symptoms, all symptoms of malocclusion
could be associated with exogenous aetiological
factors only in 48 % of patients. Brodmann and
Saekel (2001) concluded from Schopf’s report
that only 20 % of the anomalies were hereditary
and thus could not be affected by prophylactic
interventions. Accordingly, 80 % of malocclu-
sions could be resolved through prevention and
better oral hygiene. This idea is contrary to the
results of the German Oral Health Study. In this
study, a decrease in childhood caries was ob-
served. However, clinically these results were not
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associated with a lower rate of and need for or-
thodontic treatment. The study at the University
of Greifswald, Germany, found that 20.3 % of the
symptoms were genetically determined, 44.3 %
were exogenous and 35.3 % were not precisely
defined. Based on these results, the assumption
that 80 % of malocclusions can be resolved by
prevention and better oral hygiene is very ques-
tionable (Hensel, DGKFO opinion, 2001).

The varying findings and remarks illustrate
the difficulty of clear classification of malocclu-
sion. Nonetheless, the demands of the patient
have priority and he expects a symptom-based
therapy with stable treatment results. This
means that in malocclusion cases that cannot be
resolved by functional orthodontics solely, or-
thodontic–surgical planning can be done before
any treatment is attempted by pure dentoalveo-
lar compensatory intervention. Compensatory
dentoalveolar procedures could prevent a surgi-
cal operation. At the same time, patients may run
the risk of protracted treatment without any
long-lasting benefit. The decision for or against
orthopaedic surgery requires interdisciplinary
agreement and reliable treatment goals must be
defined in advance (Figs. 2a & b).

_Target group for orthopaedic surgery

Nowadays, adults make up the majority of
 patients in the orthodontic practice. They are
generally motivated by high socio-cultural de-
mands and the desire for perfect teeth. In adults
who have an obvious discrepancy between 
their maxilla and mandible, it must be clarified
whether the deformities are dentoalveolar or
skeletal. 

Owing to the limitations of conventional or-
thodontic treatment, skeletal discrepancies can
rarely be entirely resolved. In those cases, com-
bined orthodontic–surgical treatment is neces-
sary. During growth, it is mostly possible to treat
malocclusions successfully without surgery by
purely orthodontic treatment using removable
appliances or brackets. 

Children and young people for whom func-
tional orthodontic treatment has not led to the
desired result are treated surgically after the
growth period. Early surgery always carries the
risk of unexpected growth pattern or unilateral
abnormal hyperplasia and can affect the results
of the operation.

Figs. 2a & b_Significant changes

 between the initial assessment 

of latero-gnathia in 2007 (a) and 

the beginning of combined

 orthodontic–surgical treatment 

in 2011 (b; 19-year-old patient).

Fig. 3a_Side view of a 19-year-old

patient: latero-gnathia is visible 

in the lower lip area.

Fig. 3b_Frontal view: latero-gnathia

to the right and the resulting

 deviation is clearly visible.

Figs. 4a–c_Orthodontic, prepared

pre-op diagnostic radiology

 (orthopantomograph, cephalometric

radiograph and antero-posterior

 projection) of the now 

20-year-old patient.
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_Selection of patients

Combined orthodontic–surgical treatment
requires not only strong and focused interdis -
ciplinary collaboration, but also absolute ac-
ceptance of the treatment plan by patients and
parents. The treatment is time-consuming and
post-operative corrections cannot be excluded. 

A detailed medical preoperative discussion
should inform patients about the risks of com-
bined treatment and the consequences of un-
treated malocclusions. Malocclusions can cause
numerous side-effects, such as back pain and
chronic headaches (Figs. 3a & b). In markedly
dolichofacial face types, malocclusions can lead
to a pharyngeal constriction, which can mani-
fest as obstructive sleep apnoea syndrome
(Hochban et al. 1997). 

In adult patients, it is normally useful to de-
termine the amount of malocclusion and force
bite using a flat-plane bite splint. The splint is
worn for six to eight weeks, and guarantees the
identification of the physiological condylar po-
sition. 

Pursuing orthodontic correction depends on
the intended post-operative situation. There-
fore, such correction is only dentoalveolar and

does not transfer  bite forces (Figs. 4a–c & 5a–e).
The most favourable position of the maxilla and
mandible is assessed on the basis of simulated
cast surgery in which the amount of shift is
 determined. Using these casts, a splint can be
fabricated and placed during surgery to fix the
determined physiological condylar position pre-
operatively (Figs. 6a–c).

Teenagers with mandibular asymmetry that
cannot be clearly classified should be treated
with special care. Should clinical records be
available only from the age of 16—whether as 
a result of erroneous dental records or simply
owing to late initial assessment in a specialised
practice—accurate early diagnosis of potential
unilateral hyperplasia with further growth ten-
dency is essential. 

According to the German Society of Oromax-
illofacial Surgery guidelines, a nuclear medicine
diagnostic is necessary—in addition to  inspec -
tion, palpation and radiography—to determine
the risk of an abnormal growth in time. Through
increased uptake in the affected region during
scintigraphy, it is possible to draw conclusions
about the growth’s behaviour. If the jaw con -
tinues to change by abnormal bursts of growth,
it is advisable to postpone surgical therapy until
the cessation of growth.

Figs. 5a–e_Pre-op clinical situation

after orthodontic preparatory work.
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_Surgical technique

The choice of technique for the osteotomy
depends on various factors. In displacement os-
teotomy, surgical access to the bone is created,
which is split at fixed points. Correction of the
bone and bone healing in the new fixed position
is accomplished using simulated cast surgery
and a fabricated splint. 

Following surgical modification of the jaw
area, it is important to consider the correct posi-
tion of the jaw and optimal occlusion. This cru-
cial step has to be performed by the orthodontist
as accurately as possible because repositioning
and the degree of displacement of the jaw
 depend on achievable occlusion. Furthermore,
teeth have an influence on access to the surgical
field and wisdom teeth must be removed before
osteotomy in certain cases.

Osteotomy can be done on both jaws or can 
be limited to the maxilla or mandible. However,
in many cases it is functional to perform bimax-
illary osteotomy and to shift both jaws. Today,
generally the entire tooth-bearing portions of
the jaw are shifted. 

Segmental osteotomy has not been proven 
to be very successful in the past and corrections
of malocclusions are left to the orthodontic treat-
ment partners. In this field of treatment, the
 Obwegeser–Dal Pont surgical technique is rec-
ommended. This procedure describes an intra-
oral stepped osteotomy at the mandibular ramus
(Figs. 7a & b). Since Bell and Epker described the
possibility of bimaxillary surgery as the “down
fracture” technique in 1975, it has been popular

and today you can find it mostly as a combination
of Obwegeser–Dal Pont and Le Fort I osteotomy. 

The bimaxillary approach seems reasonable,
since the maxilla and mandible influence each
other during growth. However, it is frequently
only possible to obtain a very good and risk-free
result by using Obwegeser–Dal Pont surgery.
 Fixation in split osteotomy of the mandible is
usually realised by using minimally invasive
plate osteosynthesis. In modified techniques of
Obwegeser–Dal Pont surgery, a displaced ra-
mus is fixed using osteosynthesis screws only
(Hochban 1997; Figs. 8a & b). This modification
avoids the complicated surgical removal of os-
teosynthesis plates. 

Fig. 6a_View of the casts in the

 articulator after successful  simulation

of surgery.

Figs. 6b & c_Intra-op fixation of the

splint for correction of latero-gnathia

after osteotomy.

Figs. 7a & b_Illustration of

 Obwegeser–Dal Pont osteotomy 

of the 20-year-old patient: 

split osteotomy of the intra-oral

 ramus is clearly visible.

Figs. 8a & b_Intraoperative view

view of  osteosynthesis screws

 inserted during surgery 

of the 20-year-old patient.

Fig. 6a

Fig. 7b Fig. 8a Fig. 8b

Fig. 6b Fig. 6c Fig. 7a
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_Operation risk

Any surgical procedure can lead to unex-
pected complications, which must always be
considered according to the risk–benefit prin -
ciple. Today, the need for osteotomy remains
 controversial because a jaw deformity is not a
serious illness like a tumour, abscess or bone
fracture, which is necessarily treated by surgery. 

Since deformities are often aesthetic correc-
tions and can be classified as elective procedures,
operation safety is a chief concern. Isolated
 osteotomies of the mandible, which present a
 significantly lower surgery risk, should be the first
choice for orthodontic–surgical interventions.

The most significant risk of osteotomy of the
mandible is a probability of about 5 % of damag-
ing the sensory nerve, called the inferior alveo-
lar nerve. This can cause sensibility problems 
of the lower lip and chin area (Figs. 9a–c). 
Ad ditional serious risks are not expected using
 Obwegeser–Dal Pont surgery and post-opera-
tive bleeding can be controlled very safely.

_Interdisciplinary collaboration

The literature review of work done in the
1970s makes clear that today’s conscientious
collaboration between surgeons and orthodon-
tists is not a matter of course. Over the years,
 orthognathic surgery was considered to be the
last option for treating orthodontic cases that
could not be resolved using standard treatment
techniques. Therefore, operations were carried

out based on tolerance of dentoalveolar com-
pensation and likely made further corrective
surgery more probable.

Today, in almost all cases of malocclusion,
 orthodontic treatment is preceded by surgical
treatment. Nowadays, the planning of the oper-
ation based on simulated cast surgery and the
creation of a splint is a very safe method by
which to achieve predictable and stable long-
term results (Figs. 10a & b). Individual den-
toalveolar discrepancies in occlusion can be
 corrected preoperatively or post-operatively by
orthodontic treatment. Therefore, interdiscipli-
nary collaboration is always a benefit for the
 patient and treatment team._

Figs. 9a & b_Post-op X-ray

 diagnostics (orthopantomograph,

cephalometric radiograph).  

Intensive shift of the mandible can

cause temporary sensitivity

 disturbances in the area of 

the lower lip and chin, which

 improves rapidly in most cases.

Figs. 10a & b_Pre-op view (a) and

post-op view (b). Significant

 improvement in lateral occlusion 

and the elimination of 

latero-gnathia is clearly visible.
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