
Propeller Genioplasty: A New Method for the Correction of the Asymmetrical Chin Prominence 

Considering these opinions, we have followed our 
progenic patients postoperatively, and made 
cephalometric measurement of the cutting angle to 
the ramus. Then we reached the same conclusion 
as Fukuda and Schuchardt. But we think that the 
angle of cutting line to the occlusal plane of the 
mandible is more useful than the angle to FH plane, 
because at the operation the occlusal plane of the 
mandible is visible without radiography or fluoros¬ 
copy. 
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The augmentation or reduction of the chin promi¬ 
nence is generally a straightforward procedure ex¬ 
cept when there is an asymmetry of the mandibular 
contour. 
At the Annual Congress of the German Society for 
Maxillofacial Surgery held in Zurich in 1980 we 
presented (Sailer, 1981) a follow-up of our treatment 
of patients with severe otomandibular dysostosis 
and found that in 50 % of the cases it was necessary 
to perform multiple secondary genioplasties to 
achieve adequate facial symmetry. 
On the basis of this study we have sought an 
alternative procedure which is described below, 
called propeller genioplasty, and which we have 
found valuable for the correction of cases pre¬ 
senting with severe chin asymmetry. 

Method 

In principle this technique involves the transposition 
of bone from the normal or hyperplastic side to the 

hypoplastic side of the mandible, i.e. the side of the 
mandible with deficient development. This is accom¬ 
plished using a two-step genioplasty. The procedure 
is performed intraorally as described by Obwegeser 
(1958), for routine genioplasty. The initial osteotomy 
of the chin is placed in such a way that the inferior 
segment is made as symmetrical as possible. The 
muscular pedicle is maintained. 
A second osteotomy is made above the initial 
osteotomy so that the line of the bone cut is parallel 
to the occlusal plane. The superior segment is 
pulled forwards and rotated through 180 degrees, 
maintaining the muscular pedicle (Fig. 1). 
If the occlusal plane is tilted but requires no correc¬ 
tion, the interpupillary line is used a guide for the 
upper bone cut (Fig. 2). 
When the upper cut, on the hyperplastic side, runs 
under the mental nerve, the following manoeuvre is 
adopted to avoid damage to the nerve. The longer 
portion of the upper segment is pushed posteriorly, 
towards the floor of the mouth, while the shorter 
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Fig. 1 Performance of the propeller genioplasty: The initial bone cut is performed so that the resulting inferior segment 
is symmetrical. The superior bone cut is made so that the line of the osteotomy is parallel to the occlusal plane (above). 
Both segments remain pedicled to their central muscular attachments (above and middle). The superior segment is 
distracted and rotated through 180° (middle) allowing the transposition of bone material from the hyperplastic to the 
hypoplastic side (below). 
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Fig. 2 If the occlusal plane is slightly oblique and does not warrent correction the interpupillary line may be used as a 
guide for the superior bone cut (left); the occlusal plane remains unchanged, but facial symmetry is achieved (right). 

Fig. 3 The lateral view (left, above and below) demonstrates that with the propeller genioplasty an advancement of the 
segments is simultaneously possible and usually necessary; the corresponding bone cuts (right, above) are shown from 
the front; the steps are routinely filled in with allogeneic deep frozen cancellous bone (left, below). 
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portion is distracted forwards until it can be 
positioned above the mental nerve on that side. The 
longer portion can then be easily brought forwards 
so that it too comes to lie above the mental nerve. 
We usually fixed the superior segment with four 
wires, the inferior with three wires as for a routine 
step genioplasty as described by Neuner (1965). 
Obviously, as with a routine genioplasty, the indi¬ 
vidual segments can be rotated or tilted as the need 
arises. Any edges are rounded off with an acrylic 
bur. 
With the propeller genioplasty it is possible to 
simultaneously perform a chin augmentation (Fig. 
3). At the Maxillofacial Clinic, Zurich, the steps are 
rounded off by placement of deep frozen banked 
bone. A reduction in height is also possible by 
planning the osteotomy cuts on both segments in 
such a way that they run from antero-superiorly to 
postero-inferiorly. 
A further comment should be made regarding the 
orientation of the upper osteotomy cut. In our cases 
a perfect symmetry could be obtained if the upper 
cut ran parallel to the occlusal plane or interpupillary 
line. It is however theoretically possible that in a 
case of gross asymmetry, the upper cut would yield 
an excessive amount of bone on the hyperplastic 
side which would be transferred to the hypoplastic 
side and cause a new asymmetry. In such cases 
either a portion of the excessive bone must be 
removed from the upper segment or the upper cut 
be made at a precisely planned acute angle to the 
occlusal plane. 

Results 

The method of propeller genioplasty has, to date, 
only been performed in seven cases (Figs. 4-7). In 
all cases it was possible to achieve a pleasing 
symmetry at the first chin correction operation. All 
patients were diagnosed as cases of otomandibular 
dysostosis. Six of the patients had, in addition to the 
propeller genioplasty, a rotation of the lower half of 
the face in order to restore the occlusal plane to the 
horizontal; only after the correction of the occlusal 
plane was the propeller genioplasty performed. In 
one case of otomandibular dysostosis the occlusal 
plane was only very slightly tilted and therefore 
required no correction. This patient had only a 
propeller genioplasty operation. 

Discussion 

The correction of an asymmetrical chin prominence 
needs experience: One method of correction is that 
of Obwegeser (1974) in cases of otomandibular 
dysostosis, a technique of mandibular reconstruc¬ 
tion with wedging of the anterior portion of the bone 
graft to produce a symmetrical chin. Another 
method is that of Sailer (1983) using lyophilized 
cartilage; the latter method is carried out by the 
wiring one or more blocks of lyophilized cartilage 
subperiosteally to the chin prominence. 
The blocks can then be carved with a scalpel to 
achieve the desired result. If no lyophilized cartilage 
is available then the propeller genioplasty is a 
reliable alternative. The operation is always per¬ 
formed so that the muscle attachments of the 
segments remain intact, to avoid resorption of the 
segments. 
If the muscle pedicle of the upper segment retains 
its blood supply after a rotation by 180°, is currently 
being studied. A prospective study with and without 
maintaining the pedicle will yield further information. 
We believe that the propeller genioplasty is a 
suitable method for correction of asymmetrical chin 
prominences; it is possible to achieve an advance¬ 
ment and/or height reduction of the chin prominence 
at the same time as correction of the asymmetry. 

Acknowledgement 

I am most greatful to Dr. P. Korcsak and Dr. F. 
Barbakow for their great help in translating this 
paper into English. 

References 

1. Neuner, O. (1965): Chirurgische Orthodontie. Schweiz. Mschr. 
Zahnheilk. 75, 940. 

2. Obwegeser, H. L. (1968): Die Kinnvergrößerung. Oesterr. 
Zschr. Stomatol. 66, 535. 

3. Obwegeser, H. L. (1974): Correction of the skeletal anomalies 
of otomandibular dysostosis. J. max.-fac. Surgery 2, 73. 

4. Sailer, H. F. (1981): Ergebnisse der Rotation der unteren 
Gesichtshälfte zur Korrektur der Dysostosis otomandibularis. 
Fortschr. Kiefer-Gesichts-Chir. 26, 126. 

5. Sailer, H. F. (1983): Transplantation of lyophilized cartilage in 
Maxillo-Facial Surgery. Experimental foundations and clinical 
success. Karger, Basel; New York. Monograph. 

296 



Propeller Genioplasty: A New Method for the Correction of the Asymmetrical Chin Prominence 

Figure 4 a Figure 4 b 

Fig. 4 Intraoperative views during propeller genioplasty 
procedure: Demarcation of the planned osteotomies (a) 
and the situation after the rotation and fixation of the 
segments (b); the superior segment only was advanced, 
(c) Depicts in another case the moment when the rotation 
of the superior segment is almost completed; the muscle 
pedicle is visible. 

Figure 4 c 

Fig. 5 Intraoperative views of combined propeller genioplasty and chin advancement: Preoperative marking of the 
proposed cuts (left); Position after two-step advancement and propeller genioplasty (right). 
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Figure 6 b 

Figure 6d 

Fig. 6a-j 16 year old patient with otomandibular dysostosis plus severe chin asymmetry. Propeller genioplasty was 
performed plus rotation of the lower half of the face by use of a LeFort-l osteotomy and a sagittal splitting procedure on 
the right side; the missing ramus on the left side was simultaneously constructed using an iliac crest graft: Profile before 
(a) and after surgery (b), frontal views before (c) and after surgery (d), views from below before (e) and after surgery (f); 
by performing this procedure the oblique occlusal plane (g) was corrected (h) and the chin made symmetrical; the 
cephalometric x-rays show the condition before (i) and 1 year after the operation (j). A free fat graft to the left side is 
planned. 
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Figure 6e 

Figure 6 g 

Figure 6f 

Figure 6h 

299 



Orthognathic Surgery 

Figure 6 i Figure 6 j 

Fig. 7 Our artist’s impression of the procedure suggests that the mandible may fly off like an aeroplane. 
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Considering these opinions, we have followed our 
progenic patients postoperatively, and made 
cephalometric measurement of the cutting angle to 
the ramus. Then we reached the same conclusion 
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because at the operation the occlusal plane of the 
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cept when there is an asymmetry of the mandibular 
contour. 
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senting with severe chin asymmetry. 
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mandible with deficient development. This is accom¬ 
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(1958), for routine genioplasty. The initial osteotomy 
of the chin is placed in such a way that the inferior 
segment is made as symmetrical as possible. The 
muscular pedicle is maintained. 
A second osteotomy is made above the initial 
osteotomy so that the line of the bone cut is parallel 
to the occlusal plane. The superior segment is 
pulled forwards and rotated through 180 degrees, 
maintaining the muscular pedicle (Fig. 1). 
If the occlusal plane is tilted but requires no correc¬ 
tion, the interpupillary line is used a guide for the 
upper bone cut (Fig. 2). 
When the upper cut, on the hyperplastic side, runs 
under the mental nerve, the following manoeuvre is 
adopted to avoid damage to the nerve. The longer 
portion of the upper segment is pushed posteriorly, 
towards the floor of the mouth, while the shorter 
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Fig. 1 Performance of the propeller genioplasty: The initial bone cut is performed so that the resulting inferior segment 
is symmetrical. The superior bone cut is made so that the line of the osteotomy is parallel to the occlusal plane (above). 
Both segments remain pedicled to their central muscular attachments (above and middle). The superior segment is 
distracted and rotated through 180° (middle) allowing the transposition of bone material from the hyperplastic to the 
hypoplastic side (below). 

294 



Propeller Genioplasty: A New Method for the Correction of the Asymmetrical Chin Prominence 

Fig. 2 If the occlusal plane is slightly oblique and does not warrent correction the interpupillary line may be used as a 
guide for the superior bone cut (left); the occlusal plane remains unchanged, but facial symmetry is achieved (right). 

Fig. 3 The lateral view (left, above and below) demonstrates that with the propeller genioplasty an advancement of the 
segments is simultaneously possible and usually necessary; the corresponding bone cuts (right, above) are shown from 
the front; the steps are routinely filled in with allogeneic deep frozen cancellous bone (left, below). 
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portion is distracted forwards until it can be 
positioned above the mental nerve on that side. The 
longer portion can then be easily brought forwards 
so that it too comes to lie above the mental nerve. 
We usually fixed the superior segment with four 
wires, the inferior with three wires as for a routine 
step genioplasty as described by Neuner (1965). 
Obviously, as with a routine genioplasty, the indi¬ 
vidual segments can be rotated or tilted as the need 
arises. Any edges are rounded off with an acrylic 
bur. 
With the propeller genioplasty it is possible to 
simultaneously perform a chin augmentation (Fig. 
3). At the Maxillofacial Clinic, Zurich, the steps are 
rounded off by placement of deep frozen banked 
bone. A reduction in height is also possible by 
planning the osteotomy cuts on both segments in 
such a way that they run from antero-superiorly to 
postero-inferiorly. 
A further comment should be made regarding the 
orientation of the upper osteotomy cut. In our cases 
a perfect symmetry could be obtained if the upper 
cut ran parallel to the occlusal plane or interpupillary 
line. It is however theoretically possible that in a 
case of gross asymmetry, the upper cut would yield 
an excessive amount of bone on the hyperplastic 
side which would be transferred to the hypoplastic 
side and cause a new asymmetry. In such cases 
either a portion of the excessive bone must be 
removed from the upper segment or the upper cut 
be made at a precisely planned acute angle to the 
occlusal plane. 

Results 

The method of propeller genioplasty has, to date, 
only been performed in seven cases (Figs. 4-7). In 
all cases it was possible to achieve a pleasing 
symmetry at the first chin correction operation. All 
patients were diagnosed as cases of otomandibular 
dysostosis. Six of the patients had, in addition to the 
propeller genioplasty, a rotation of the lower half of 
the face in order to restore the occlusal plane to the 
horizontal; only after the correction of the occlusal 
plane was the propeller genioplasty performed. In 
one case of otomandibular dysostosis the occlusal 
plane was only very slightly tilted and therefore 
required no correction. This patient had only a 
propeller genioplasty operation. 

Discussion 

The correction of an asymmetrical chin prominence 
needs experience: One method of correction is that 
of Obwegeser (1974) in cases of otomandibular 
dysostosis, a technique of mandibular reconstruc¬ 
tion with wedging of the anterior portion of the bone 
graft to produce a symmetrical chin. Another 
method is that of Sailer (1983) using lyophilized 
cartilage; the latter method is carried out by the 
wiring one or more blocks of lyophilized cartilage 
subperiosteally to the chin prominence. 
The blocks can then be carved with a scalpel to 
achieve the desired result. If no lyophilized cartilage 
is available then the propeller genioplasty is a 
reliable alternative. The operation is always per¬ 
formed so that the muscle attachments of the 
segments remain intact, to avoid resorption of the 
segments. 
If the muscle pedicle of the upper segment retains 
its blood supply after a rotation by 180°, is currently 
being studied. A prospective study with and without 
maintaining the pedicle will yield further information. 
We believe that the propeller genioplasty is a 
suitable method for correction of asymmetrical chin 
prominences; it is possible to achieve an advance¬ 
ment and/or height reduction of the chin prominence 
at the same time as correction of the asymmetry. 
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Figure 4a Figure 4 b 

Fig. 4 Intraoperative views during propeller genioplasty 
procedure: Demarcation of the planned osteotomies (a) 
and the situation after the rotation and fixation of the 
segments (b); the superior segment only was advanced, 
(c) Depicts in another case the moment when the rotation 
of the superior segment is almost completed: the muscle 
pedicle is visible. 

Figure 4 c 

Fig. 5 Intraoperative views of combined propeller genioplasty and chin advancement: Preoperative marking of the 
proposed cuts (left); Position after two-step advancement and propeller genioplasty (right). 
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Figure 6 a Figure 6 b 

Figure 6c Figure 6d 

Fig. 6a-j 16 year old patient with otomandibular dysostosis plus severe chin asymmetry. Propeller genioplasty was 
performed plus rotation of the lower half of the face by use of a LeFort-l osteotomy and a sagittal splitting procedure on 
the right side; the missing ramus on the left side was simultaneously constructed using an iliac crest graft: Profile before 
(a) and after surgery (b), frontal views before (c) and after surgery (d), views from below before (e) and after surgery (f); 
by performing this procedure the oblique occlusal plane (g) was corrected (h) and the chin made symmetrical: the 
cephalometric x-rays show the condition before (i) and 1 year after the operation (j). A free fat graft to the left side is 
planned. 
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Figure 6e Figure 6f 

Figure 6 g Figure 6h 
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Figure 6i Figure 6j 

Fig. 7 Our artist’s impression of the procedure suggests that the mandible may fly off like an aeroplane. 
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