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Purpose: The goal of this retrospective study was to investigate whether utilization of condylar
positioning devices in comparison to the manual positioning technique has a favorable influence on
skeletal stability after bilateral sagittal split osteotomy.

Patients and Methods: Lateral cephalometric radiographs of 49 patients who had undergone bilateral
sagittal split osteotomy or bimaxillary surgery at the Universitiy Hospital of Aachen between 1993 and
2003 were evaluated with the aid of analysis software (Adda Keph version 3.0, JR – datentechnik, Leipzig,
Germany). As a criterion for skeletal stability the postoperative changes of SNB angle and Wits appraisal
were determined. In 10 of 28 patients with mandibular advancement and in 10 of 21 individuals with
mandibular setback, the Luhr positioning device was used intraoperatively to reproduce the condylar
position. Mandibular joints of the remaining patients were positioned manually. The results were
statistically worked up by means of unrelated t test at P � .05.

Results: Neither in advancement nor in setback surgery did the positioning device technique result in
better outcomes for postoperative changes of SNB angle and Wits appraisal. The confidence intervals
rather suggest equivalence of the data in both groups.

Conclusion: The use of positioning appliances does not lead to an improvement of skeletal stability.
With the manual technique, equally stable results can be attained in advancement as well as in setback
surgery.
© 2007 American Association of Oral and Maxillofacial Surgeons
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ilateral sagittal split osteotomy (BSSO), according
o Obwegeser and Dal Pont, is a well-established
ethod in maxillofacial surgery and probably the
ost frequently used technique for total osteotomy
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f the mandible.1-3Aside from a harmonic soft tissue
rofile and a proper temporomandibular joint func-
ion, the major objective of a surgical jaw correc-
ion is long term stability with regard to the occlu-
al and skeletal result.4-14 There is a direct
elationship between condylar position and skele-
al/occlusal stability, irrespective of osteotomy type
nd direction of mandibular movement.15 It is well
nown that alterations in condyle position from
urgery not only may favor the development of
igns and symptoms of temporomandibular disor-
ers,5,16-20 but may also lead to malocclusion asso-
iated with the risk of an early or late relapse.5,21-23

onsequently, several positioning devices have
een developed and applied over the past 30
ears.21-27 One of the most popular and widely used
ethods was introduced by Luhr in 1985.27 How-

ver, it remains controversial whether long-term
keletal stability can be improved by the applica-
ion of positioning appliances because there is a

ack of evidence-based data.15,28
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1298 SKELETAL STABILITY FOLLOWING BSSO
We performed a retrospective analysis of our clin-
cal experience to investigate skeletal stability after
SSO with and without using a condylar positioning
ystem.

atients and Methods

Forty-nine patients who underwent BSSO or bi-
axillary surgery between 1993 and 2003 at our

nstitution and fulfilled the inclusion criteria were
ccepted into the study. In all cases, osteosynthesis
f the mandibular segments was performed using
igid fixation with miniplates or positional screws.
either the preoperative joint function nor the
agnitude of the movement exerted an influence

n whether a positioning appliance was used or
ot. This decision was based solely on the prefer-
nce of the referring orthodontists, of whom some
ecommended the apparatus positioning in all of
heir patients. The remaining patients underwent
anual positioning. Only patients who had under-

one surgery between 6 and 120 months before
nalysis were included. Twenty-eight patients had
eceived a BSSO for mandibular advancement com-
ined with a Le Fort I osteotomy in 3 patients and
ith anterior maxillary segment osteotomy in 1

Table 1). In 10 of these patients, positioning plates
ccording to Luhr (Stryker Leibinger, Freiburg, Ger-
any) were applied intraoperatively to reproduce

he centric condylar position, which was defined
y the centric relation splint inserted before adap-
ation of the positioning plates. For fabrication of
his splint, a softened wax registration in a cranial
nd midmost condylar position was taken about 2
eeks preoperatively by the operating surgeon
ith the patient in an upright position. To elimi-
ate disruptive factors such as emotional tension,
aulty occlusal contacts, and neuromuscular condi-
ioning, patients were instructed to bite on cotton
olls for 10 minutes before recording centric rela-
ion. The joints of the remaining 18 patients were
ositioned manually. Median follow-up time was 45

Table 1. PATIENTS WITH MANDIBULAR
ADVANCEMENT

Positioning
Device

Advancement
Without
Maxillary

Osteotomy

Advancement
With

Maxillary
Osteotomy

Advancement
Total

Yes 8 2 10
No 16 2 18
Total 24 4 28

erressen et al. Skeletal Stability Following BSSO. J Oral Maxillo-
ac Surg 2007.
onths. To reveal structural equality of the appara-
G
f

ively and manually positioned group, data were
ompared by unrelated t test at P � .05 in regard to
atients’ age, postoperative time, and change of the
NB angle and Wits appraisal in the lateral cepha-
ogram representing the magnitude of surgical cor-
ection.

Mandibular setback was carried out in 21 patients,
f whom 10 received a surgical correction of the
axilla simultaneously (9 Le Fort I osteotomies, 1
osterior maxillary segmental osteotomy; Table 2).
he centric splint prefabricated in the above-men-

ioned manner and the Luhr condylar positioning de-
ice were applied in 10 patients, while the remaining
1 patients were operated in the manual positioning
echnique. At the time of analysis, operation had been
erformed 35 months ago on average. Again, struc-
ural equality of the manual and the apparative group
ith regard to the above-mentioned criteria was en-

ured by unrelated t test at P � .05.
For all patients, post-treatment examination con-

isted of analysis of the lateral cephalometric radio-
raphs taken 1 week postoperatively, when the swell-
ng had gone down and the occlusion was stabilized,
nd at the time of follow-up. In none of the patients
as there a splint in place when the immediate post-
perative cephalogram after 1 week was obtained.
fter scanning, the analog x-rays were evaluated in a
ouble-blinded manner according to Segner and Ha-
und29 using the analysis software Adda Keph version
.0 (JR – datentechnik, Leipzig, Germany) (Fig 1). The
ifferences between the SNB angles and the Wits
ppraisals in the 2 lateral cephalograms of each pa-
ient were then built as a measure for postoperative
hanges of jaw position in the anteroposterior direc-
ion.14,30 Standard distribution could be shown for
he differences of the SNB angles as well as of the Wits
ppraisals by boxplot analysis; the data of the appa-
atus and manual group were statistically compared
sing unrelated t test at P � .05.

esults

In patients with mandibular advancement, mean
ostoperative changes of SNB angle turn out more

Table 2. PATIENTS WITH MANDIBULAR SETBACK

Positioning
Device

Setback Without
Maxillary

Osteotomy

Setback With
Maxillary

Osteotomy
Setback

Total

Yes 6 4 10
No 5 6 11
Total 11 10 21
erressen et al. Skeletal Stability Following BSSO. J Oral Maxillo-
ac Surg 2007.
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FIGURE 1. A, Patient with mandibular retrognathia before isolated
mandibular advancement by manual positioning technique. B, Imme-
diate postoperative lateral cephalometric x-ray of the same patient. C,
Lateral cephalometric x-ray at time of analysis 7.5 years
postoperatively.

Gerressen et al. Skeletal Stability Following BSSO. J Oral Maxillo-
fac Surg 2007.
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1300 SKELETAL STABILITY FOLLOWING BSSO
avorably in the manual than in the apparatus group
Fig 2A). However, this difference is not statistically
ignificant and from a clinical standpoint, the 95%
onfidence intervals for the difference in mean values
re sufficiently narrow to conclude the equivalence of
oth groups with regard to the examined parameter
Table 3). The analog holds for the changes of the

its appraisal (Fig 2B), which, in contrast to the SNB
ngle, also registers changes of the maxillary posi-
ion.30

After setback surgery, the positioning device group
howed minor changes in SNB angle as well as in Wits
ppraisal compared with the group with manual con-
ylar positioning, but again no significant difference
an be obtained (Fig 3). In accordance with the con-

Table 3. SKELETAL STABILITY WITH AND WITHOUT POS

BSSO Positioning Device Mean Value Sta

dvancement
� SNBpo in ° Yes �1.19

No �0.48
�WITSpo in mm Yes 1.55

No 0.53
etback
� SNBpo in ° Yes 0.55

No 1.00
� WITSpo in mm Yes �1.39

No �1.92

IGURE 2. Postoperative changes after mandibular advancement wi
� SNBpo). B, Changes of Wits appraisal (� WITSpo).

erressen et al. Skeletal Stability Following BSSO. J Oral Maxillo
erressen et al. Skeletal Stability Following BSSO. J Oral Maxillofac Sur
dence intervals, the data of both groups must be
ssumed equal (Table 3).

iscussion

Several authors support the point of view that the
ecurrence rate after performing sagittal split os-
eotomy might be decreased with the aid of posi-
ioning appliances.5,22,23,28,31 However, this issue
emains controversial in the academic literature. In
andibular advancement, the key function in at-

aining a skeletally stable operation result has been
epeatedly dependent on condyle position.20,32-34

n cases of distraction of the condyles from the
ossa during surgery, early relapse consistently oc-

ING DEVICES

Deviation Significant Difference Data Statistically Equal

78 No Yes
22
95 No Yes
11

43 No Yes
53
23 No Yes
26

”) and without (“No”) positioning devices. A, Changes of SNB angle

g 2007.
ITION

ndard

1.
1.
1.
1.

1.
1.
1.
3.
th (“Yes
g 2007.
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GERRESSEN ET AL 1301
urs, whereas late relapse is mostly seen as a con-
equence of condylar resorption.17,19,35,36 Similarly,
n mandibular setback surgery, the existence of a
irect relationship between intraoperative malposi-
ioning of the condyle-bearing fragment and the
ccurrence of relapse is frequently postulated. In
act, the degree of proximal segment rotation dur-
ng orthognathic surgery is most likely responsible
or short-term relapse.11 On the other hand, if the
ondyles are seated too far dorsally in the glenoid
ossa during fixation of the osteotomy segments, it
ay lead to a considerable condylar remodeling

hat causes gradual ventral movement of the man-
ible and thus late relapse.13,14 In our study cohort,
either in the subgroup of mandibular advance-
ent nor in the setback surgery group did the use

f positioning devices provide improved long term
keletal stability. This outcome could be explained
n 2 ways. First, theoretically, it might be possible
hat the importance of condyle position is generally
verestimated and that condyle position does not
xert a major influence on stability of the operative
esult as has been considered. The other and far
ore probable explanation is that in many cases the

se of positioning appliances does not result in an
ccurate reproduction of the preoperative condyle
osition or a therapeutically favorable position for
he proximal segments. Thus, with the manual po-
itioning technique, at least equally stable out-

IGURE 3. Postoperative changes after mandibular setback with (“Y
NBpo). B, Changes of Wits appraisal (� WITSpo).

erressen et al. Skeletal Stability Following BSSO. J Oral Maxillo
omes can be attained.
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