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 

Abstract: Hemifacial microsomia is most often diagnosed at 
birth and comprises varying degrees of malformations of one side 
of the face. Depending on the malformations involved, multiple 
procedures are required as primary treatment approaches, often 
embedded in an interdisciplinary concept from birth to 
adolescence. However, with regard to the symmetry of the face, 
soft tissue and bony discrepancies between the normal and the 
affected side often remain recognizable or even persist after 
surgery, resulting in lasting disturbed facial harmony. Such 
patients may have a high burden of disease. In our case report, we 
present the clinical course of a 39-year-old female with hemifacial 
microsomia, who was suffering persistent facial asymmetry after 
primary treatment comprising surgery on the mandible and soft 
tissue augmentation with the use of a free muscle flap. By means 
of virtual planning tools and patient-specific implants for 
genioplasty and bony augmentation in a first step followed by soft 
tissue augmentation with autologous fat cells in a second step, a 
very satisfactory result was achieved for both patient and medical 
staff. Hence, for secondary treatment of facial asymmetry in 
adulthood, a combined and step-by-step therapy addressing both 
soft and hard tissue seems to be the key to success. 

Keywords: Asymmetry, CAD/CAM, Genioplasty, Lipofilling, 
Patient Specific Implant.  

I. INTRODUCTION 

Patients with skeletal facial asymmetries are not 

uncommon in everyday practice. In the majority of cases, 
patients are admitted to surgical units for orthognathic surgery 
or surgery of the temporo-mandibular joint as primary 
treatment options to correct their laterognathism [1]-[3]. 
However, it is sometimes difficult to recommend a suitable 
therapy beyond the above-mentioned options, especially 
when routine procedures are neither indicated at all or any 
more, or have not shown the desired success previously. 
These conditions leave the patients with a high level of 
suffering from their asymmetric and disharmonic face. In such 
cases, which often consist of complex malformations, patients 
should be helped by combining different procedures and 
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techniques in the scope of a secondary treatment. This case 
report aimed to give an idea of one possible option for a 
treatment algorithm for these cases.  

II. CASE REPORT 

A 39-year-old patient presented herself with the question of 
an aesthetic improvement on her "crooked face". Her 
left-sided facial underdevelopment, especially of the lower 
facial third, and the associated asymmetry had existed since 
birth. More than 20 years ago, various therapies were used 
elsewhere, namely orthodontics, surgery of the mandible and 
soft tissue augmentation using a muscle transplant. However, 
none of the procedures would have led to the desired success 
in the long term. Clinically, there was a clear atrophy of the 
left lower face with a deviation of the center of the face to the 
left. Hence, taking into account the previous history, the 
patient still suffered from hemifacial microsomia. There were 
also preauricular and submandibular scars on the left due to 
previous surgeries. Although the dental center of the lower 
jaw was also shifted to the left, the dental occlusion was well 
compensated. Radiologically, an orthopantomogram (Fig. 1) 
showed a clear narrowing of the entire left lower jaw area and 
a previously inserted mini osteosynthesis plate in the area of 
the ascending ramus. In order to meet the patient's 
understandable desire for aesthetic improvement, it was 
decided to carry out a two-stage procedure with precisely this 
aim. 

 
Fig. 1. Initial orthopantomogram shows narrowing of the 
entire left lower jaw area and a previously-inserted mini 

osteosynthesis plate after primary treatment 
 
The first step involved an osseous genioplasty with rotation 
and translation of the chin to the right side with an adjustment 
to the center of the face. In the same procedure, a basal 
augmentation of the left mandible was carried out using a 
patient-specific implant (PSI) made of 
poly-ether-ether-ketone (PEEK) to correct the bony deficit.  
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Due to the complexity of the planning, the computer-aided 
design/computer-aided manufacturing (CAD/CAM) 
technique was used. Cutting and burring guides for 
intraoperative marking of the osteotomy lines and an 
individual osteosynthesis plate to fix the chin in the new 
position were planned for relocation of the chin. The size and 
extent of the PSI for augmentation was determined by the 
difference revealed by projection of the right side onto the left 
half of the mandible (Fig. 2). 
 

 
Fig. 2. Virtual planning of osteotomy lines (orange) and 

size of the patient-specific implant (PSI: blue bars) 
 

 

Fig. 3. Virtual planning and surgical implementation. 

(a) Insertion of cutting and burring guide for the piezotome, 
oscillating saw and fixation screws, (b) osteotomy of the chin, 
(c) insertion of the PSI, (d) fixation of the chin 
Additionally, the PSI provided an anterior extension to embed 
the left side of the repositioned chin and thus gain stability. 
The cutting and burring guide, osteosynthesis plate and PSI 
were produced using the 3D-laser melting process (KLS 
Martin, Tuttlingen, Germany) and inserted intraoperatively 
after sterilization (Fig. 3). In the second step six months after 
the first surgery, an autologous fat tissue transfer (lipofilling) 
was carried out for further augmentation and contouring of the 
soft tissue in the cheek area, after removing 60 mL of pure fat 
tissue from the abdominal and lateral thigh region 
(liposuction) (Fig. 4).  
 

 

Fig. 4. Liposuction and lipofilling procedures 

With the algorithm of first bony contour improvement and 
second soft tissue modelling, almost complete facial 
symmetry was achieved, to the patient's great satisfaction, and 
the result has been stable for more than one year (Fig. 5). 

III. DISCUSSION 

Hemifacial microsomia is the second most common 
congenital malformation of the face after cleft lip and palate 
and occurs with a frequency of one case per 5,600 to 20,000 
births [4]. A duplication of a chromosome has been discussed 
as the cause of the phenotypically very heterogeneous clinical 
appearance, which can also be detected as an oncogene in 
medulloblastoma, the malignant, embryonic tumor of the 
cerebellum [5]. Oculo-auriculo-vertebral dysplasia and 
Goldenhar syndrome are often used as synonyms, these terms 
being preferred when there are additional malformations in 
the area of the ear and eyes. In these cases, interdisciplinary 
treatment concepts play an important role. A differential 
diagnosis can be progressive facial hemiatrophy, which is also 
known as Parry-Romberg syndrome. The symptoms develop 
almost later in the course of the first and second decades of 
life, especially in women, and also lead to varying degrees of 
facial asymmetry. The cheek region is often affected initially. 
The causes of this are manifold and range from infections 
through local circulatory disorders to autoimmune processes 
[6], [7]. In the case described here of a 39-year-old patient 
with a pretreated hemifacial microsomia, the therapy focused 
on the persistent underdevelopment of the lower third of the 
face with resulting bony and soft-tissue asymmetry. 
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 In particular, the desire for an aesthetic correction was 
decisive for the presentation of the patient, who is 
professionally in the public eye.  
In cases of hemifacial microsomia there are often 

malformations of the skeleton causing conditions with 
deviations, especially in the vertical and transversal planes, so 
that appropriate orthodontic and orthognathic surgical 
therapies for primary skeletal treatment are necessary after 

Fig. 5. Clinical course towards facial symmetry. Initial finding (above), after genioplasty and PSI augmentation 
(middle), one year after lipofilling (bottom) 
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growth is complete. Depending on the deficit, free 
microvascular flaps can also be used for soft tissue 
augmentation [8], [9]. Nevertheless, as in our case, it is not 
always possible to completely correct facial asymmetries. 
Consequently, further corrective interventions on the soft 
facial tissues and on the bony facial skull will be necessary at 
a later date. While the CAD/CAM technique is already being 
used successfully by many maxillofacial surgery clinics for 
genioplasty or bone reconstructions [10], [11], a combination 
of both surgical techniques with autologous fat tissue 
augmentation, as described here, is rare. In particular, the 
latter technique allows a soft tissue deficit to be calculated to 
precisely compensate for asymmetry. In addition, modeling 
can also be carried out in the augmented area. However, the 
question of the stability of the result always arises. Our 
experiences with liposuction/lipofilling therapy coincide with 
those in the literature. Fat absorption usually occurs over the 
first three months, after which it rarely occurs [12]. 
Overcorrection should also be avoided in the soft tissue area 
of the cheek [13]. In our patient's case, a stable result can now 
be seen after one year without a visible reduction in the 
volume of fatty tissue augmentation. Thus, a combination of 
genioplasty, bone augmentation using PSI and subsequent fat 
tissue augmentation achieved a result that was very acceptable 
for the patient and the medical staff. 

IV. CONCLUSION 

Both bony and soft tissue deficits are possible causes of facial 
asymmetries. Secondary corrections in adulthood often 
require several interventions and combinations of different 
techniques, depending on the severity of the deformity. 
However, following our algorithm, patients in everyday 
practice who suffer from facial asymmetry should be given 
hope that this can at least be significantly improved. 
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