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Abstract
Some degree of congenital or acquired asymmetry is normal and universal. Significant facial asymmetry, 
however, causes both aesthetic, as well as functional problems. The comprehensive management of  fa-
cial symmetry is scarcely addressed.1–5 Differing etiologies, heterogeneous material, and different ages 
of patients tend to produce fragmentary reports, the more so as evidence-based evaluation of outcomes 
is almost impossible. Therefore, a presentation of the general rules of treatment, illustrated by our own 
material collected from the Hospital and Clinic of Plastic Surgery in Polanica-Zdrój and from private surgi-
cal and orthodontic practice, could be regarded as useful and justified. Special attention has been given 
to both functional and cosmetic problems encountered in severe congenital and acquired asymmetries. 
The management of selected craniofacial malformations in so-called rare clefts, cleft lip and palate, and 
craniofacial microsomia (CFM), as well as large hemangiomas and neurofibromas, have been discussed.  
Additionally, the treatment of extensive and asymmetrical post-traumatic deformities and defects is dis-
cussed with particular attention given to problems related to ankylosis of the temporomandibular joints. Nu-
merous examples of one-stage procedures, as well as combined, multidisciplinary treatments are presented.
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Introduction

Symmetry is one of the key elements, which affects the 
sense of esthetics and identifies the standards of beauty. 
In  architecture and the arts, it usually evokes a  feeling 
of  order, proportion, and elegance. The  classical Greek 
Parthenon or the Vitruvian Man are invariably associ-
ated with perfection and beauty, although, paradoxically,  
it is still pleasant to look at the asymmetric Sagrada Famí-
lia or Picasso’s Self-Portrait.

In the animal world, good proportions and symmetry 
indirectly demonstrate health, strength, and the chances 
of favourable reproduction. In humans, it has an impact 
on relationships, better quality of life, and higher social 
status. Thus, deer with impressive antlers are not only the 
source of jokes and a symbol of infidelity, but also an al-
legory of strength, attractiveness, and beauty.

Perfection may be a pattern, but should not be consid-
ered the norm, because finding yourself below a certain 
threshold would be depressing and difficult to imagine. 
Moreover, it is worth remembering that the length of the 
upper limbs of the famous statue of David are not equal, 
and that the halves of the Mona Lisa’s face are not bal-
anced. Despite this, both masterpieces are considered 
to be beautiful, which proves that certain disorders and 
imperfections in symmetry are acceptable and even 
beneficial. Therefore, the problem is in their structure 
and intensity. Acceptance of this assumption alleviates 
the perception of asymmetry. However, it only slightly  
affects the feelings of the affected persons, which results 
from both social reactions and a  level of personal ac-
ceptance. Apart from an actual or simulated perception  
of imperfect beauty, it happens that even small deviations 
from the standard appearance grow into difficult-to-
solve problems. The  effectiveness of the most sophisti-
cated therapies and psychotherapeutic programmes usu-
ally ends where contact with a society devoid of empathy 
begins.

In  some cases, facial asymmetry is accompanied by 
more or less severe malfunctions, such as impairment 
of feeding or respiratory disorders, which create addi-
tional problems and require multidisciplinary treatment.  
Regardless of etiology, problems associated with the res-
toration of the proper functioning and appearance of the 
face are often extremely difficult due to the frequent co-
existence of abnormalities in the bone, dental and soft 
tissues.1–5

The effectiveness of treatment depends on many fac-
tors, such as a deficiency or excess of tissues, a disorder, 
or a lack of reference to normal anatomical structures, 
and the inability to completely correct multiple irregu-
larities. Significant factors also tend to be associated 
with the patients’ age and health problems, which arise 
from the coexistence of multiple disorders or injuries, 
as well as from (often inevitable) multi-staged and long-
lasting treatment. Additional factors can be related to 

financial problems and a limited number of centres per-
forming highly specialised and sometimes risky opera-
tions.

Principles of treatment

The pursuit of simultaneous and compound correction 
is obvious indeed, but it is not always possible. In most 
occlusal asymmetries – related mostly to the lower part 
of the face and maxillary retrusion – there is a need for 
preoperative orthodontic treatment which, in patients 
treated with distraction osteogenesis, must be long-last-
ing and conducted in stages.6–8,11 The latter involves the 
selection of the proper sequence of treatment and pre-
ferred correction of the skeleton before or at the same 
time as the repair of soft tissues. Due to various forms 
of asymmetry, particular attention is paid to the proper 
and individual selection of methods used in craniofacial, 
maxillofacial, or reconstructive plastic surgery (Fig. 1).

In  patients with coexisting soft tissue deficiency, the 
restoration and modelling of facial contours can be 
achieved with the use of autologous fat transfer, dermal 
grafts, local flaps, and free flap transplantation. Despite 
an increased trend to replace soft tissue volume by au-
tologous fat transfer, the lipofilling can only satisfy the 
requirements of minor asymmetries. The main problem 
lies in the unpredictability of fat resorption and the need 
for revisionary procedures.12,13 As an alternative, the use 
of dermal grafts is more highly recommended, and the 
outcomes are seemingly more predictable.

The utility of local flaps is rather moderate due to their 
limited size and secondary deformities, although in some 
cases the use of tongue flaps for lip repair or galea flaps 
for the restoration of moderate hemifacial progressive at-
rophy can be taken into consideration.

In severe cases, for more than 30 years, the preferred 
method of soft tissue restoration has been microsurgical 
tissue transplantation.14,15 Buried skin and musculocuta-
neous flaps are considered to be the most effective and 
reliable material, applied separately or in combination 
with other methods.16–19

Nowadays, the planning of surgical procedures is great-
ly simplified due to precise radiological measurements 
and the use of computer simulation. This is particularly 
important in complex deformities, including both the 
neuro- and the viscerocranium, where finding corre-
sponding normal anatomical structures happens to  be 
very difficult. For the correction of occlusal disorders, the 
classic cephalometry and analysis of dental models still 
play an essential role in planning.20,21

The age of patients is of great importance in the treat-
ment of premature cranial synostosis and clefts. Asym-
metry resulting from unilateral coronal and lambdoid 
synostosis also applies to the opposite, healthy side of the 
skull. These deformations are of a compensatory nature, 
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caused by the brain growing in the directions of least re-
sistance. Thus, contrary to the definition, shape disorders 
are not one-sided only and, due to their complexity, they 
are difficult to correct.22–24

In young children after resection of synostosed cranial 
sutures and modelling of the forehead and orbital roofs, 
the released, expanding brain enhances the cranial vault 
shaping. After a few years the cranium and upper third 
of the face look normal, as a rule (Fig. 2).

After a slowdown in the growth process and a reduc-
tion in brain growth potential, the phenomenon of self-
correction is less evident. Accordingly, in older patients, 
despite the need for a much more extensive surgery, the 
results of treatment are usually worse.

In other craniostenoses, the asymmetry is less severe 
and, if observed, it concerns the obliteration of multiple 
cranial sutures and cases with concomitant hydrocepha-
lus or rare clefts.25,26

Fig. 1. Facial asymmetry before (A) and after multiple osteotomy followed 
by dermal grafting (B)

A A

B

B

Fig. 2. A 3-month-old child with plagiocephaly. Cranial deformation with 
orbital dystopia before (A) and after operation (B)

From: Kobus K. Atlas chirurgii plastycznej. Warszawa: Medsportpress; 2004 
and  Kobus K. Chirurgia i estetyka twarzy, Wrocław: ArsMedica, 2014.

From: Kobus K. Atlas chirurgii plastycznej. Warszawa: Medsportpress; 2004 
and  Kobus K. Chirurgia i estetyka twarzy, Wrocław: ArsMedica, 2014.
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Fig. 3. Unilateral cleft lip and palate before (A) and early result  
of treatment – note the nose deviation (B); final outcome after  
bony platform restoration and rhinoplasty (C)

A

B C

Unlike craniostenosis, the optimal age for repair 
of cleft lip and cleft palate is not explicitly defined, and 
raises a lot of controversy. According to a rather common 
belief, early operations are beneficial for speech develop-
ment, but are less favourable for midface development. 
Moreover, with the passage of time, an impaired growth 
potential has a tendency towards aggravation.27–29

Symmetry disorders do not affect only unilateral clefts 
because in bilateral forms an unequal severity of defects 
is often encountered. In total clefts, the most significant 
issues are the malposition of maxillary segments and the 
lack of so-called bone platform, which induce septum and 
nose deviation. So, after a complete cleft lip repair, which 
is usually performed at the age of 3–6 months, some 
gradual deterioration of appearance is usually noted, par-
ticularly if unsatisfactory maxillary development occurs.

An almost routine procedure performed in the period 
of mixed dentition, between the ages of 7 and 11 years, 
is alveolar bone grafting with subsequent orthodontic 
treatment, and the use of fixed appliances. According 
to our own observations and other reports, restoration 
of continuity and alveolar arch formation should always 
precede possible jaw osteotomy and final lip and nose 
corrections (Fig. 3).27,30

In  contrast to the above-mentioned malformations, 
correction of asymmetry in Parry-Romberg syndrome 
is performed much later, after the cessation or slow-
ing down of tissue atrophy, which usually occurs after 
puberty (Fig. 4). Soft tissue corrections are usually car-
ried out with the use of musculocutaneous free flaps, al-
though previous bone repair is more logical. Due to the 

From: Kobus K. Atlas chirurgii plastycznej. Warszawa: Medsportpress; 2004 and  Kobus K. Chirurgia i estetyka twarzy, Wrocław: ArsMedica, 2014.
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poor quality of tissues, classic bi-jaw osteotomy is rather 
risky; therefore, a safer distraction osteogenesis accord-
ing to the McCarthy and Ortiz-Monasterio and Molina 
methods seems to be more recommendable.5,8,10,14

The treatment of facial asymmetries caused by prolif-
erative lesions, such as haemangiomas, neurofibromas, 
and fibrous bone dysplasia, should possibly be performed 
in  their early stages. Correction of advanced forms 
of above mentioned lesions is very difficult, and in partic-
ular it applies to deforming, life-threatening hemangio-
mas, whose resection is extremely difficult and risky.31–33 

In most severe cases, despite superselective embolisation 
followed by immediate resection, complete eradication 
turns out to be incomplete. Postoperative mutilations, 
such as total or partial facial nerve paralysis or large de-
fects and deformities, can be very distressing.

In neurofibromas, there are significant problems con-
nected with maxillary disorders, orbital wall destruction 
and optic nerve infiltration, while in fibrous dysplasia, 
correction of jaw deformities and the oft-encountered 
malposition and reduction of the orbital volume is a real 
challenge. Since the eradication of pathological lesions 
in such cases is rarely possible, surgical intervention is of-
ten of a palliative and temporary nature (Fig. 5).

The  severity of congenital asymmetries caused by tis-
sue deficiency varies greatly. Although evident in complete 
clefts and Parry-Romberg syndrome, a more striking defi-
cit, especially of bone, is referred to as hemifacial microso-
mia (HFM). This condition, also known as craniofacial mi-
crosomia (CFM), is characterised by unilateral or – in 10% 
of cases – bilateral deficiency of bone and soft tissues.34

Fig. 4. Aggravation of bone and soft tissue hypoplasia in Parry-Romberg 
syndrome (photos taken at the ages of 6, 9 and 15 years)

A

B C
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Fig. 5. Neurofibroma (A) and 3D TK before treatment (B); patient’s appearance after 3 operations (C, D)

C

A

D

B

From: Kobus K. Atlas chirurgii plastycznej. Warszawa: Medsportpress; 2004 and  Kobus K. Chirurgia i estetyka twarzy, Wrocław: ArsMedica, 2014.
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Hypoplasia of the mandibular ramus and temporo-
mandibular joint (TMJ), which is the basis of its clas-
sification, define the treatment possibilities depending 
mostly on bone stock deficiency.35,36

In  Type I  and partially in Type II of Kaban’s classifi-
cation, distraction osteogenesis – introduced in 1992 by 
McCarthy et al. – is the treatment of choice. Elongation 
of the mandibular ramus and assisted orthodontic align-
ment of the occlusal plane is so effective that an existing 
soft tissue deficiency is usually less perceptible.8,36

In  moderate cases, there is often a  need for bone 
augmentation, while in severe forms reconstruction 
of  the zygomatic arch, TMJ, and mandibular ramus are 
unavoidable.14,37,38 Due to narrowing of the affected side 
of the face, in some patients the osteochondral rib grafts 
must be located behind the hypoplastic ear. In such cases, 
despite reconstruction of the mandibular arch and a sat-
isfactory occlusal plane setting, a  symmetrical skeleton 
is rather impossible to obtain. However, as a significant 
hypoplasia of the soft tissues makes repeated dermal 
grafting or free flap transplantation necessary, some 
camouflage of the bone imperfections is as well achieved. 

With time, the reconstructed mandibular parts grow 
thicker, and in some cases they get become too long, lead-
ing to contralateral recurrence of asymmetry, which re-
sembles laterogenia, and requires reduction osteotomies 
(Fig. 6).37

Fig. 6. Severe hemifacial microsomia before (A) and after mandibular ramus 
reconstruction with costochondral rib graft (B); X-ray taken after shortening 
of the newly created overgrowing ramus due to its excessive elongation (C)

B

C

A

E
Fig. 5. (cont.)
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Much more difficult problems are related to the treat-
ment of asymmetry caused by temporomandibular joint 
ankylosis (TMJA), and especially to deformities that occur 
in early childhood as a result of trauma and perinatal in-
fections.14,38 Immobilisation of the mandible and destruc-
tion of its growth centres contribute to severe mandibular 
hypoplasia with well-known respiratory problems, malnu-
trition, and a predisposition to life-threatening infections.

Deformity and facial asymmetry applies not only 
to unilateral forms, but also occurs in bilateral ankylosis, 
in which distortions are often asymmetrical.

TMJA treatment consists of 2 parts. The most impor-
tant is a complete resection of ankylosis, which, in severe 
forms involving the base of the skull, is very difficult and 
dangerous. After gap arthroplasty, an even greater short-
ening of the mandibular ramus arises, which calls for spac-
ers to also act as separators. Although the use of silicone 
blocks or other materials can improve facial symmetry 

E

D
Fig. 7. Unilateral temporomandibular joint ankylosis (TMJA) before 
treatment (A); schematic representation of mandibular deformity,  
post-excision defect, and normal mandible restoration (B). The result  
of treatment with the use of costochodral graft and application  
of external distractor, according to our own method (C)

B

C

A

Fig. 6. (cont.)

From: Kobus K. Atlas chirurgii plastycznej. Warszawa: Medsportpress; 2004 
and  Kobus K. Chirurgia i estetyka twarzy, Wrocław: ArsMedica, 2014.
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Fig. 8. An example of treatment for cosmetic reasons (without functional disorders); facial scoliosis before (A, B) and after bi-jaw osteotomy, rhinoplasty  
and chin advancement, without correction of moderate orbit dystopia (C, D)

C

A

D

B

From: Kobus K. Atlas chirurgii plastycznej. Warszawa: Medsportpress; 2004 and  Kobus K. Chirurgia i estetyka twarzy, Wrocław: ArsMedica, 2014.
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and prevent re-ankylosis, reconstruction of the missing 
part or mandibular distraction are considered more ef-
ficient.38,39 

According to common belief, the use of costochondral 
grafts is a rather cumbersome procedure, because their 
healing require many weeks of immobilisation, which 
promotes the recurrence of ankylosis. In order to avoid 
these problems, the use of external distractors has been 
adopted (KK) to keep the jaw in the correct position, and 
to prevent the graft being crushed.14 Moreover, the full 
range of motion in one plane is secured, which, as dem-
onstrated in our own material, does not affect the process 
of graft healing (Fig. 7).

Another, less cumbersome method is the use of procedure 
known as transport distraction.39 The  operation is based 
on the upper-side portion of the mandibular ramus corti-
cotomy, which after a period of latency is moved gradually 
upward until it makes contact with the articular fossa.

Reconstruction with the use of condylar or total TMJ 
prostheses is regarded to be a last resort for the treatment 
of the severest and recurrent ankyloses. Very rarely in-
deed, there can also be a need for downward transposi-
tion of the maxilla. In such cases, the above-mentioned 
TMJ reconstruction is combined with maxilla osteotomy 
or internal distraction, which makes operations much 
more difficult.40

In ankyloses, which are long-lasting despite TMJ recon-
struction, complete facial symmetry is rarely achieved, 
and some imperfections can be noted. In children, res-
toration of mandibular mobility and functional stress 
impact makes self-correction of the involved anatomical 
structures possible, while in adults, modelling and refine-
ment procedures are needed, such as a chin osteotomy or 
dermal grafts.

In all of the above deformities, an essential part of suc-
cess depends on orthodontic treatment with the use 
of fixed appliances, because the formation of proper den-
tal arches and the restoration of normal occlusion are 
of  prime importance indeed. As the efficiency of con-
temporary orthodontics is impressive indeed, the only 
problem applies to the admittedly rare tendency toward 
excessive correction in patients with moderate maxillary 
hypoplasia and slanting position, which should probably 
be referred to surgical treatment.

Final considerations

Judging from the fragmentary review described above, 
facial asymmetries are characterised by a wide diversity. 
Some of them are primary in nature, and their manage-
ment applies to the well-known rules established for the 
treatment of congenital malformations. Others occur as 
a result of diseases and a single or composed trauma such 
as, e.g., neoplastic eventerations with devastating orbital 
area irradiation. 

The  possibility and methods of treatment are deter-
mined by the location of affected tissues, the functional 
impairments, the duration of pathology, and its sever-
ity. A  limitation in or poor quality of local tissues such 
as impaired blood supply, scarring, or bone sclerosis call 
for substitute distant flap transplantation, which a priori 
makes restitutio ad integrum impossible. Therefore, in 
severe asymmetries, fully satisfactory outcomes are un-
common.

The  grounds for comprehensive and costly treatment 
are justified and accepted as a  rule, but in less afflu-
ent countries some financial restrictions are not un-
common.41 It  mostly applies to patients with debatable 
functional disorders, seeking a  better appearance even 
if it demands extensive surgery (Fig. 8). As social security 
systems are discouraged due to the high costs of compre-
hensive treatment, the reluctance of hospital managers 
comes not only from underestimation of the costs, but 
is also related to expensive specialised equipment (such 
as surgical navigation) and, despite a  lack of clear pro-
tocols, increasing formal requirements. Those surgeons 
who are willing and able to deal with these problems have 
only a sense of satisfaction mixed with a fear of the threat 
of consequences for failures and complications, even ones 
that were not committed. As their prevalence is imma-
nently associated with complex surgical procedures, the 
“no excuse” rule, which is often applied by the authorities 
and mass media, discourages the treatment of wrongly 
classified quasi-cosmetic patients.
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