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INTRODUCTION 

Owing to growing interest in facial aesthetics, an increasing number 

of patients have undergone surgery for various skeletal facial defor-

mities. Among these patients, more than half of the Asians showed 

facial asymmetry, specifically those who were right handed [1-4].

Facial asymmetry results from congenital causes such as hemi-

facial microsomia, environmental causes such as trauma infection 

tumor, and functional factors such as habit or occlusal interference. 

Asymmetries from a single cause can have various patterns de-

pending on personal characteristics, onset time, muscular com-

pensation, and musculoskeletal development of the face. Because 

of these variables, classification facial asymmetry is difficult [5,6].

Facial symmetry refers to a complete match in size, location, 

Analysis of Facial Asymmetry

Facial symmetry is an important component of attractiveness. However, functional sym-
metry is favorable to aesthetic symmetry. In addition, fluctuating asymmetry is more 
natural and common, even if patients find such asymmetry to be noticeable. However, 
fluctuating asymmetry remains difficult to define. Several studies have shown that a cer-
tain level of asymmetry could generate an unfavorable image. A natural profile is favor-
able to perfect mirror-image profile, and images with canting and differences less than 
3°−4° and 3−4 mm, respectively, are generally not recognized as asymmetry. In this 
study, a questionnaire survey among 434 medical students was used to evaluate pho-
tos of Asian women. The students preferred original images over mirror images. Facial 
asymmetry was noticed when the canting and difference were more than 3° and 3 mm, 
respectively. When a certain level of asymmetry is recognizable, correcting it can help 
to improve social life and human relationships. Prior to any operation, the anatomical 
component for noticeable asymmetry should be understood, which can be divided into 
hard tissues and soft tissue. For diagnosis, two-and three-dimensional (3D) photogram-
metry and radiometry are used, including photography, laser scanner, cephalometry, 
and 3D computed tomography.
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shape, and arrangement of each facial component about the sagit-

tal plane. That is, asymmetry refers to the bilateral difference be-

tween such components. A perfect bilateral symmetry almost 

never exists in the human body [7].

Most complaints regarding the facial unattractiveness can be di-

vided into three aspects, namely the profile, appearance of weighti-

ness, and asymmetry. A number of studies have indicated that 

symmetry plays an important role in deciding facial attractiveness. 

However, slight asymmetry can give a more natural perception be-

cause minor asymmetry minimizes more severe asymmetry by 

compensation. Furthermore, such fluctuating asymmetry is more 

natural and common even if patients are more aware of this asym-

metry. Therefore, such level of asymmetry cannot be considered 

unattractive. Such fluctuating asymmetry is critical and is thought 

as random deviations from the perfect symmetry in bilateral traits 

that are, on average, symmetrical at the population level [8].

Fluctuating asymmetry is difficult to define. Distinguishing 

between what is attractive and unattractive is especially difficult 
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and requires further research.

ASSESSMENT OF FACIAL ASYMMETRY

Soft tissue

Because the shape and movement of soft tissues, rather than the 

skeleton, are visible during interpersonal interaction, relative as-

sessment of the facial can be considered as most important. No 

distinctive visible parameters or strategies have been established 

to distinguish between normal and abnormal asymmetries of the 

soft tissues. Instead, facial aesthetics are decided based on the sub-

jective perception from patients or physicians. Therefore, subjec-

tive evaluations such as the perception of asymmetry of the facial 

profile will depend on soft tissues [9-12].

The assessment should be systematically conducted as patients 

are standing or sitting comfortably, in the natural head position 

and centric occlusion state, with lips in resting state. The natural 

head position is the head position that patients feel most comfort-

able. To confirm the proper soft tissue change, patients should re-

lax their lips. For example, patients who have vertical maxillary 

deficiency and severe malocclusion tend to strain the perioral 

musculature in compensation. Thus, patients must be assessed in 

a resting position in order to accurately assess the maxillary inci-

sor-labial relationship. In such cases, patients might be asked to 

bite wax between their teeth to increase the vertical dimension 

until the lips are in contact. Significant factors to assess include 

deficiency of dental show, foam, and lip thickness in relation to 

the front and back of the jaw, labiomental fold, upper lip length, 

nasolabial angle, and thickness of soft tissues [2,13].

Traditionally, the sella-nasion (S-N), and frankfort horizontal 

(F-H) planes have been used as the horizontal reference plane in 

various cephalometric and clinical assessments. However, these ref-

erence planes do not assume the natural head and neck posture for 

many patients and do not accurately represent the aesthetic percep-

tion throughout daily life. Thus, clinical assessment should be per-

formed in the natural position. Head position in the resting state is 

important because it is difficult to correct asymmetry resulting 

from the neck and head position, even though surgery can assure 

facial symmetry. The presence of asymmetry from an immoderate 

position must be confirmed before treatment planning [14].

Two-dimensional photogrammetry
Photographic evaluation should assess generalized facial features, 

symmetry, and relationship among the upper, mid, and lower 

face, lip, and nose. The vertical and horizontal ratio has a huge im-

pact on the harmony of facial features and need to be compatible 

with the overall image and whole-body appearance of the indi-

vidual. The basic facial height and width ration is 1.3:1 in women 

and 1.35:1 in men. An intergonial width that is 30% less than the 

interzygomatic width is ideal.

The midsagittal (MRP) line that connects the glabella (G’) and 

subnasale (Sn) is used to assess asymmetry. For highly accurate 

assessment, the soft tissue landmarks on patient’s face should be 

marked and other features of the face should be masked before 

photogrammetric assessment (Tables 1, 2; Fig. 1). Most patients do 

not have perfect facial symmetry, but an unnoticeable asymmetry 

suggests a good profile. When the asymmetry is clinically obvi-

ous, using posterior-anterior cephalometric radiography can be 

beneficial is caused by the skeleton, soft tissues, or a combination 

of the two [11,12].

Angular measurement

In case of an ideal symmetry, the angular lines are parallel. There-

fore, an angle that forms between these lines can indicate the de-

gree of asymmetry. Horizontal and vertical lines are used as the 

references. In some cases, the median sagittal or bipupillary line is 

used as a reference line. Vertical reference lines are used specifical-

ly for evaluating the midface and lower face (Table 3) [2,15-18].

Linear measurement

The degree of asymmetry is measured based on the distance be-

tween the reference plane and the same points on both sides. This 

is an analysis method for the horizontal component. The vertical 

component is analyzed by distances between lines passing 

through points on both sides perpendicular to the median sagit-

tal, for which the bipupillary line is used as a horizontal reference 

line. Both vertical and horizontal reference lines can be used in 
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Table 1. Soft tissue landmarks 

Landmark Definition

G (glabella) The most forward projecting point of the forehead in the midline of the supraorbital ridges 

Pp (pupil) The apparently black circular opening in the center of the iris of the eye 

Mc (medial canthus) The most medial point of the outline of the eye.

Na´ (soft-tissue nasion) The middle point of the soft-tissue frontonasal suture 

O (otobasion inferius) The inferior insertion of the ear 

Sn (subnasale) The point at which the columella merges with the upper lip in the midsagittal plane 

Pr (pronasale) The middle point of the outline of the nose tip 

Ch (cheilion) The most lateral extent of the outline of the lips

Me´ (soft-tissue menton) The most inferior point of the soft-tissue outline on the chin 

Go´ (soft-tissue gonion) The most everted point of the soft-tissue outline of the angle of the mandible 

Pre (preaureculare) The most lateral point of the soft-tissue facial outline in front of tragus

Zero point The intersection of midsagittal line and horizontal line

Table 2. Soft tissue reference lines 

Reference line Definition

Midsagittal line G-Sn 

Horizontal line Perpendicular to midsagittal line 

Bipupillary line Right Pp-left Pp 

Otobasion inferius line Right O-left O 

Lip line Right Ch-left Ch 

Gonion line Right Go’-left Go

Pronasale line Na’-Pr 

Chin line Zero point-Me’

Ramus line (right and left) Pre-Go’ (right and left)

Mandibular body line (right and left) Go’ (right and left)-Me’
Fig. 1. Landmarks on the facial soft tissues. Pp, pupil; O’, otobasion infe-
rius; Mc, medial canthus; Ch, cheilion; Go’, soft-tissue gonion; Me’, soft-
tissue menton; G, glabella; Sn, subnasale; Pr, pronasale; Na’, soft-tissue 
nasion; Pre, preaureculare; MI, midsagittal line; BI, bipupillary line; HI, 
horizontal line; RI, ramus line; OI, otobasion inferius line; O, oto; GI, 
gonion line; CI, chin line, Mbl, mandible body line; Pog’, pogonion.

Table 3. Angular and linear measurement

Measurement Definition

Eye canting (°) Horizontal reference line-bipupillary line

Otobasion canting(°) Horizontal reference line-otobasion inferius

Lip canting (°) Horizontal reference line-lip line

Gonion canting(°) Horizontal reference line-gonion line

Chin deviation (°) Midsagittal reference line-chin line

Nose deviation (°) Midsagittal reference line-pronasale line

Ramus inclination difference (°) The difference of right and left: midsagittal reference line-ramus line

Body inclination difference (°) The difference of right and left: midsagittal reference line-mandibular body line

Gonial angle difference (°) The difference of right and left: Pre-Go’-Me’

Asymmetry index for horizontal Go’ (%) The ratio of right and left horizontal Go’ length

Asymmetry index for vertical Go’ (%) The ratio of right and left vertical Go’ length
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certain cases [16,17,19].

Three-dimensional photogrammetry
Three-dimensional computed tomography (3D CT) analysis is cur-

rently not considered a special procedure and isused for special in-

dications and for craniofacial research. This is because 3D photo-

grammetry has become robust enough and does not expose 

patients to any radiation exposure. Three-dimensional photogram-

metry can be allows surface anatomy evaluations, fast anthropo-

morphic calculations, and 3D transformations. It can also be used 

to confirm symmetry and to analyze outcomes following surgical 

intervention. However, baseline imaging data are limited and 

only several pilot studies have been conducted on indirect anthro-

pometry [20-23]. The algorithm behind 3D photogrammetry is 

based on the iterative closest point calculations. Another major 

method is a spatially dense anthropometric mask comprised of 

uniformly sampled quasi-landmarks [24,25].

Hard tissues

Two-dimensional (2D) measurement
Posterior-anterior cephalometric radiographic evaluation is im-

portant for diagnosis and treatment planning for facial asymme-

try. This requires an accurate reference line: one, when using a line 

passing through the central structures such as the crista galli, na-

sal septum, anterior nasal spine, and menton as a vertical refer-

ence line; and two, when setting the lateral orbitale, in which the 

orbital and oblique outlines meet, as a horizontal reference line 

and using the corresponding vertical reference line (Fig. 2). Major 

analytical methods include Ricketts’s and Grummons’ analyses 

(Figs. 3, 4). We use a simple protocol that incorporates advantages 

of both methods (Fig. 5) [13,25].

The Kyungpook National University (KNU) quick protocol is 

performed by using posterior-anterior cephalometric radiography:

(1) Find the lateral orbitale, connect both sides, and make a ver-

Fig. 2. (A) Posteroanterior cephalometric landmarks. 1, external peripheral cranial bone surface; 2, mastoid process; 3, occipital condyle; 4, nasal sep-
tum: crista galli, floor of nose; 5, orbital outline: inferior surface of the orbital plate of the frontal bone; 6, oblique outline: innominate line; 7, superior 
surface of the petrous portion; 8, lateral surface of the frontosphenoid process of zygoma and zygomatic arch (ZA); 9, cross section of zygomatic arch; 
10, infratemporal surface of maxilla; 11, mandible: body, rami, coronoid process, condyles; 12, dental unit. (B) Posteroanterior cephalometric land-
marks. Om, orbital midpoint, the point of the line connecting the right and left lo (lateral orbitale) at the base of the cristagalli that the highest point on 
the extenstion of the nasal septum, the reference point of sagittal plan; mo, medial orbitale, the nearest point on the medial orbital margin in median 
plan; tns, tip of nasal spine; ans, anterior nasal spine, the center point at the base of the nose; iif, incision inferior frontale: the central point of the man-
dibular central incisors end; isf, incision superior frontale: the central point of the maxillary central incisors end; m, mandibular midpoint; lo, lateral 
orbitale, lateral orbital margin and innominate line that intersects; lzmf, lateral zygomatic frontal suture; mzmf, medial zygomatic frontal suture; cd, 
condylion, the hightest point of mandibular condyle; za, most lateral point of zygomatic arch; ma, lowest point of mastoid process; ag, antegonion, the 
highst point of antegonial notch; mx, maxillare, the line between maxillary alveolar process and inferior point of ztgomatic buttress. Similar with J 
point; J jugulare (J), the most concave point of zygomatic buttress; um, maxillary molar, the outer surface of the maxillary first molar; lm, mandibular 
molar, the outer surface of the mandibular first molar; mf, mental foramen; CSP, cental sagittal plan. Draw in several ways, representative example, 
vertical line of lo-lo line is passing through plotting the om, passing drawing a vertical line of the line connecting the two sides lzmf and zmmf is om.
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tical line pass through om to draw central sagittal plane (CSP).

(2) In order to assess the asymmetry of the zygoma, draw a per-

pendicular line from the CSP to the point of the zygoma on both 

sides and examine the asymmetry of the top and bottom, and left 

and right. This is used to determine the extent of zygoma reduction.

(3) To assess the asymmetry of the maxilla, the distance be-

tween the CSP and the line connecting the J points on both sides 

and its angle are measured, and the degree of maxillary asymme-

try of the top and bottom, and left and right is examined.

(4) To assess the asymmetry of the mandible, the distance be-

tween the CSP and the midline of the mandibular central incisor, 

or the line connecting the mental spine and menton and its angle 

is measured to examine the degree of asymmetry from the center 

of the mandible.

Panoramic radiographic evaluation is a useful method to ex-

amine various states of the maxillomandible by obtaining 3D fea-

ture of the facial skeleton. It has many advantages, including the 

ability to accurately assess the shape to avoid inferior alveolar 

nerve damage, which is a major complication of facial skeleton 

surgery. Because of this, it is used widely these days, where shape 

reconstitution is easily conducted using 3D CT.

In addition, panoramic radiography allows identification of a de-

Fig. 5. Kyungpook National University quick protocol for posterior-
anterior analysis. 

Fig. 3. Ricketts analysis: based on the draw CSP, and analyzed by mea-
suring the relative distance and angle of the respective measurement 
points. 1) Nasal cavity width: NC-NC, the distance between the outer-
most point of the nasal cavity. 2) Mn. width: AG-AG, the distance 
between antegonial notch. 3) Mx. width: the distance between Z-AG 
and J. 4) Symmetry the distance between the left and rgith ZA, AG on 
CSP, the relationship. Between CSP and m, the distance and angle 
between the left and right J on CSP. 5) Intermolar width: the distance 
and angle between um and lm on CSP. 6) Intercuspid width: the dis-
tance and angle between tip of mandibular canine and CSP. CSP, cen-
tral sagittal plane; ZA AXIS, zygomatic arch axis; NC, nasal cavity; AG, 
angle of gonion or gonial notch.
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Fig. 4. Grummons analysis. Measurement plane: 1) Z plan: the line con-
necting the left and right mzmf. 2) ZA plan: the line connecting the left 
and right za. 3) J plan: the line connecting the left and right J point. 4) 
Occlusal plan: the line connecting the bite point of the left and right fist 
molar. 5) AG plan: the line connecting the left and right ag. 6) Menton 
line: the line parallel to the z plan that passes through the menton.
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viation resulting from intentional interdental osteotomy, impacted 

tooth, and pathological conditions that have not been previously ob-

served. Such assessment is significant not only for preoperative diag-

nosis but also for surgical planning. Furthermore, panoramic radi-

ography can reveal consistent top-to-bottom ratio and allows 

accurate planning for the amount of osteotomy required (Fig. 6) [13].

3D measurement
A method that uses a surface scanner is not uncommon these 

days [24]. The time required for scanning is about 1 minute, which 

is on par with direct anthropometry. Direct anthropometry and 

digitizer method require direct contact of the instrument with 

subject [26]. Noncontact measurement methods include 3D CT, 

3D laser scan, and stereoscopic camera. Among these, 3D CT has 

the best resolution and is capable of 3D facial reconstruction, re-

coding, and analysis [27]. Both 3D and 2D images are useful for 

the analysis of asymmetric structures. Although cephalometric 

radiography allows adequate skeletal analysis, 3D imaging can 

sometimes generate more accurate assessment and is required in 

certain cases. Three-dimentional analysis can distinguished in 

certain features which are not resolvable in 2D images (Table 4).

The reference plane for 3D image analysis can be defined as fol-

lows: horizontal (HRP), MRP, and coronal (CRP). These parame-

ters that are useful for measuring facial asymmetry can be easily 

defined. Surgeons can know the degree of asymmetry by calculat-

ing the differences between the values of these parameters on 

both sides (Table 5, Figs. 7, 8) [28].

Occlusion and temporomandibular joint asymmetry

The dental midline is assessed at open bite, centric relation (CR), 

initial contact, and centric occlusion (CO). Skeletal and dental 

asymmetries appear similar in the CR and CO states, but function-

al deviation of mandible occurs after initial contact when asymme-

try is caused by occlusal interference. This deviation can be in the 

same or opposite direction, and the asymmetry can become more 

prominent or subtle. Temporomandibular joint (TMJ) internal de-

rangement should be evaluated for additional asymmetry.

Because transverse canting of the occlusion plane can result 

from unilateral development of mandibular condyle or ramus, di-

rect clinical examination is necessary. The slope of occlusal plane 

can be easily confirmed by asking the patients to bite the tongue 

blade and comparing the occlusal plane with the inter-pupil line. 

Any unilateral posterior cross bite must be carefully examined to 

Table 4. Landmark for three-dimensional computed tomography

Landmark Definition

Cg (crista galli) Most superior point of crista galli of ethmoid bone

Na (nasion) Most posterior point on curvature between frontal 
bone and nasal bone in midsagittal plane

P (prechiasmatic groove) Vertical and transverse midpoint of 
prechiasmatic groove

Op (opisthion) Most posterior point on posterior margin of 
foramen magnum

ANS (anterior nasal spine) Most anterior point of nasal floor

Po (porion), PoR PoL Highest point on roof of external auditory 
meatus (right, left)

Or (orbitale), OrR OrL Deepest point on infraorbital margin (right, left)

Cd sup (condylion superius) Most superior point of condyle head

Cd post (condylion posterius) Most posterior point of condyle head

Go lat (gonion lateralis) Most lateral point of gonion area

Go post (gonion posterius) Most posterior point of gonion area

Go inf (gonion inferius) Most inferior point of gonion area

Ag (antegonion) Deepest point of antegonial notch of mandible

Me (menton) Most inferior point on mandibular symphysis

Fig. 6. (A) Analysis of panoramic radiographic: investigation of mandibular symmetry. (B) Analysis of panoramic radiographic: treatment plan-
ning, correction of mandibular rolling. The arrow represents the direction of correction for asymmetry. (C) Analysis of panoramic radiographic: 
paper surgery according to the treatment planning.

A B C
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determine whether the degree of asymmetry in the buccolingual 

direction results from skeletal, dental, or functional occlusion. In 

case of mandibular deviation between CR and CO assessment, 

the mandible must be compared with dental, skeletal, and soft tis-

sue reference points [29].

Articulator analysis uses dental cast of maxilla and mandible 

on the articulator to examine the degree of asymmetry of the 

maxilla and mandible relative to the cranium. It determines the 

degree of deviation of the maxilla-mandible dental midline rela-

tive to the occlusal plane, canting, and facial midline, and the de-

gree of rotation and deviation of the occlusion relative to the cra-

nium. In addition, because the difference between CR and CO 

within the normal range is within a less permissible range in the 

horizontal plane than in the vertical plane, or in the anterior-pos-

terior plan, the presence of unilateral occlusal contact from CR to 

CO should also be examined (Fig. 9).

Among many causes of facial asymmetry, functional asymme-

try and mandibular shift from occlusal interference and maloc-

clusion can be corrected in children by using orthopedic appli-

ances such as the Frankel appliance, activator, Herbst appliance, 

and bionator hybrid functional appliance.

Fig. 8. Reference plan and rotations for three-dimensional measurement.

Fig. 7. (A–C) Landmarks for three-dimensional computed tomogra-
phy analysis. Na, nasion; Or, orbitale; Go lat, gonion lateralis; Ag , 
antegonion; Me, menton; Cd sup, condylion superius; ANS, anterior 
nasal spine; Cg, crista galli; P, prechiasmatic groove; Op, opisthion.

A B C

Table 5. Parameters for assessment of facial asymmetry 

Parameter Definition

Maxillary height:
First molar to FH (Po-Or-Po)

Distance between the FH plane and the occlusal fossa of the maxillary first molar

Mandibular height:
Canine to mandibular plane (Ag-Me-Ag)

Distance from the canine cuspal tip perpendicular to the mandibular plane

Ramus length:
Condylion superior–Gonion inferior–

Distance between the highest point of the condyle and the lowest point of the 
gonion area

Mandibular body length:
Menton–Gonion posterior

Distance between menton and the most posterior point of the gonion area

Frontal ramal inclination:
Condylion lateral–Gonion lateral to midsagittalreference plane (Op-Cg-ANS) 

Angle formed by the FH plane and the posterior  border of the ramus

Lateral ramal inclination:
Condylion posterior–Gonion posterior to FH (Po-Or-Po)

Angle formed by the FH plane and the posterior border of the ramus

Po, porion; Or, orbitale; Ag, antegonion; Me, menton; Op, opisthion; Cg, crista galli; ANS, anterior nasal spine.

A

C

B

D E

Fig. 9. Articular analysis: (A) Face bow transfer. (B) Mounting for 
upper dental cast. Articular analysis: (C) Frontal view shows pitching 
of occlual plan. (D) Lateral view shows rolling of occlusal plan. (E) 
Palatal view of maxillary dental cast, shows yawing of maxilla.
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What is a fluctuating asymmetry?

Correcting asymmetry is a goal of orthognathic surgery. Al-

though functional asymmetry may be is favored, f luctuating 

asymmetries are difficult to define, especially between attractive 

and unattractive [8] and between normal and abnormal. Cranio-

facial asymmetry is very common and can be found in subjects 

who consider themselves as having symmetrical head. In addi-

tion, soft tissue facial asymmetry is common even in subjects with 

normal dentition. Therefore, a certain level of asymmetry is com-

monly observed in the general population.

Studies of the general populations have focused on asymme-

tries of menton, chin deviation, or gonial angle, and these studies 

are known to be useful in facial asymmetry research [11]. Facial 

asymmetry can be recognized if the menton is deviated by more 

than 4 mm [29,30]. Other studies have reported more than 2 mm 

difference in these points to be recognized as asymmetry [3,31].

In the context of facial movements, a 3-mm asymmetry was 

considered abnormal for smiling. Asymmetry was recognized 

when both the eyebrow and oral commissure have more than a 

3-mm difference [32]. In case of lip canting, mandibular chin de-

viation, body inclination difference, and gonial angle difference, 

asymmetries were recognized at 3.1, 3.6, 7.1, and 6.1, respectively. 

Some suggested using these as criteria for the diagnosis of facial 

asymmetry [11].

We have created an image that combines pictures of well-rec-

ognized Asian faces and conducted a survey among 424 medical 

students from 2010 to 2013. The students were asked to evaluate 

the most attractive or symmetrical in three sets of modified pho-

tographs along with the original: (1) Mirror-ness: original, left 

mirror, and right mirror image, (2) Lip-chin canting: original im-

age and 5 images with lip chin canting from 1° to 5°, (3) Oral com-

missure level: original and 5 images with oral commissure elevat-

ed toward the medial canthus from 1 to 5 mm. This was 

conducted two times, with a 7 day interval. The results showed 

that students favored the original images with natural asymmetry 

Table 6. Evaluation for composed photography

Study design
Total number=434

Original 1 2 3 4 5

Chin deviation (˚) 5 32 52 249 84 12

Oral commissure 
change (mm)

4 12 49 209 111 49

Mirror image Original=331 Right mirror=98 Left mirror=5 

A

B

C

Fig. 10. (A) Mirror image study: left, original composed image; center, right mirrored image; right, left mirrored image. (B) Chin-lip canting 
study images: most left image, original; most right image, 5° canting. (C) Oral commissure elevation images: most left image, original; most right 
image, 5 mm elevation.  
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over the mirror images, which was in line with previous research 

findings. In addition, 3°-lip chin canting and 3-mm oral commis-

sure change were recognized as the most common asymmetrical 

pattern (p<0.01) (Table 6, Fig. 10).

Step-by-step asymmetry analysis

Asymmetry can be assessed from various angles, but in this study, 

we used 5 steps in clinical setting. For the basic concept, the out-

side-in pattern, in which the assessment begins from the outside 

and proceeds to intraoral dentition, is better than the inside-out 

pattern for the assessment of facial appearance. It is especially 

good for the assessment of asymmetry. This is to assess in the or-

der of macroesthetics, miniesthetics, and microesthetics:

(1) Using an upper body image and a frontal facial photo, assess 

the overall appearance such as gross harmony and asymmetry.

(2) Using a frontal and lateral facial photo, assess the profile, 

vertical proportions, and facial width. Obtain 3D photographs if 

necessary.

(3) Make direct and indirect assessments of the occlusion plane 

and dental midline by taking various photographs.

(4) Make occlusal analysis and TMJ assessment through an in-

traoral examination and a TMJ analysis.

(5) Take 2D and 3D radiographic images such as frontal and 

lateral cephalograms, panorama, and periapical view, and dental 

impression, and verify whether it is consistent with the informa-

tion previously obtained.

Finally, the direction and extent of asymmetry are measured 

and verified by combining all of the data. Individual factors such 

as the tissue and skeletal framework and dental arch coordination 

are assessed. The cause of asymmetry is also examined.

CONCLUSION

Favorable facial images can have a certain level of asymmetry, and 

a natural profile is preferred over a perfect-mirror images. Images 

with canting less than 3°−4° and a difference smaller than 3–4 

mm are not recognized as asymmetric in general. This is in line 

with the results of a previous research study by the author. How-

ever, because correction of more severe asymmetry can enhance 

interpersonal relationships, asymmetry should be accurately di-

agnosed in a constant outside-in pattern by using 2D and 3D 

photogrammetry, or radiometry.

REFERENCES 

1. Chew MT. Spectrum and management of dentofacial deformities in a 
multiethnic Asian population. Angle Orthod 2006;76:806-9.

2. Song WC, Koh KS, Kim SH, Hu KS, Kim HJ, Park JC, Choi BY. Hori-
zontal angular asymmetry of the face in korean young adults with ref-
erence to the eye and mouth. J Oral Maxillofac Surg 2007;65:2164-8.

3. Haraguchi S, Takada K, Yasuda Y. Facial asymmetry in subjects with 
skeletal Class III deformity. Angle Orthod 2002;72:28-35.

4. Giovanoli P, Tzou CH, Ploner M, Frey M. Three-dimensional video-
analysis of facial movements in healthy volunteers. Br J Plast Surg 
2003;56:644-52.

5. Bishara SE, Burkey PS, Kharouf JG. Dental and facial asymmetries: a 
review. Angle Orthod 1994;64:89-98.

6. Peck S, Peck L, Kataja M. Skeletal asymmetry in esthetically pleasing 
faces. Angle Orthod 1991;61:43-8.

7. Ko EW, Huang CS, Chen YR. Characteristics and corrective outcome of 
face asymmetry by orthognathic surgery. J Oral Maxillofac Surg 2009; 
67:2201-9.

8. Lu SM, Bartlett SP. On facial asymmetry and self-perception. Plast Re-
constr Surg 2014;133:873e-881e.

9. Dahan J. A simple digital procedure to assess facial asymmetry. Am J 
Orthod Dentofacial Orthop 2002;122:110-6.

10. Edler R, Wertheim D, Greenhill D. Comparison of radiographic and 
photographic measurement of mandibular asymmetry. Am J Orthod 
Dentofacial Orthop 2003;123:167-74.

11. Lee MS, Chung DH, Lee JW, Cha KS. Assessing soft-tissue character-
istics of facial asymmetry with photographs. Am J Orthod Dentofa-
cial Orthop 2010;138:23-31.

12. Berlin NF, Berssenbrugge P, Runte C, Wermker K, Jung S, Kleinheinz J, 
Dirksen D. Quantification of facial asymmetry by 2D analysis-a com-
parison of recent approaches. J Craniomaxillofac Surg 2014;42:265-71.

13. Choi KY. Cephalometry. In: Korea Society for Aesthetic Plastic Surgery, 
edtior. Aesthetic plastic surgery. Seoul: Koonja Publishing Inc.; 2014.  
p.247-68.

14. Bansal N, Singla J, Gera G, Gupta M, Kaur G. Reliability of natural 
head position in orthodontic diagnosis: a cephalometric study. Con-
temp Clin Dent 2012;3:180-3.

15. Hwang HS, Youn IS, Lee KH, Lim HJ. Classification of facial asym-
metry by cluster analysis. Am J Orthod Dentofacial Orthop 2007;132: 
279.e1-6.

16. Altug-Atac AT, Grayson BH, McCarthy JG. Comparison of skeletal 
and soft-tissue changes following unilateral mandibular distraction 
osteogenesis. Plast Reconstr Surg 2008;121:1751-9.

17. Yamashita Y, Nakamura Y, Shimada T, Nomura Y, Hirashita A. 



Archives of Craniofacial Surgery Vol. 16, No. 1, 2015

www.e-acfs.org10

Asymmetry of the lips of orthognathic surgery patients. Am J Orthod 
Dentofacial Orthop 2009;136:559-63.

18. Yu CC, Bergeron L, Lin CH, Chu YM, Chen YR. Single-splint tech-
nique in orthognathic surgery: intraoperative checkpoints to control 
facial symmetry. Plast Reconstr Surg 2009;124:879-86.

19. Gosla-Reddy S, Nagy K, Mommaerts MY, Reddy RR, Bronkhorst 
EM, Prasad R, Kuijpers-Jagtman AM, Berge SJ. Primary septoplasty 
in the repair of unilateral complete cleft lip and palate. Plast Reconstr 
Surg 2011;127:761-7.

20. Wong JY, Oh AK, Ohta E, Hunt AT, Rogers GF, Mulliken JB, Deutsch 
CK. Validity and reliability of craniofacial anthropometric measure-
ment of 3D digital photogrammetric images. Cleft Palate Craniofac J 
2008;45:232-9.

21. Weinberg SM, Naidoo S, Govier DP, Martin RA, Kane AA, Marazita 
ML. Anthropometric precision and accuracy of digital three-dimen-
sional photogrammetry: comparing the Genex and 3dMD imaging 
systems with one another and with direct anthropometry. J Craniofac 
Surg 2006;17:477-83.

22. Weinberg SM, Kolar JC. Three-dimensional surface imaging: limita-
tions and considerations from the anthropometric perspective. J 
Craniofac Surg 2005;16:847-51.

23. Djordjevic J, Pirttiniemi P, Harila V, Heikkinen T, Toma AM, Zhurov 
AI, Richmond S. Three-dimensional longitudinal assessment of facial 
symmetry in adolescents. Eur J Orthod 2013;35:143-51.

24. Berssenbrugge P, Berlin NF, Kebeck G, Runte C, Jung S, Kleinheinz J, 
Dirksen D. 2D and 3D analysis methods of facial asymmetry in com-

parison. J Craniomaxillofac Surg 2014;42:e327-34.
25. Taylor HO, Morrison CS, Linden O, Phillips B, Chang J, Byrne ME, 

Sullivan SR, Forrest CR. Quantitative facial asymmetry: using three-
dimensional photogrammetry to measure baseline facial surface 
symmetry. J Craniofac Surg 2014;25:124-8.

26. Kook MS, Jung S, Park HJ, Oh HK, Ryu SY, Cho JH, Lee JS, Yoon SJ, 
Kim MS, Shin HK. A comparison study of different facial soft tissue 
analysis methods. J Craniomaxillofac Surg 2014;42:648-56.

27. Damstra J, Fourie Z, Huddleston Slater JJ, Ren Y. Accuracy of linear 
measurements from cone-beam computed tomography-derived sur-
face models of different voxel sizes. Am J Orthod Dentofacial Orthop 
2010;137:16.e1-6.

28. Hwang HS, Hwang CH, Lee KH, Kang BC. Maxillofacial 3-dimen-
sional image analysis for the diagnosis of facial asymmetry. Am J Or-
thod Dentofacial Orthop 2006;130:779-85.

29. van Keulen C, Martens G, Dermaut L. Unilateral posterior crossbite 
and chin deviation: is there a correlation? Eur J Orthod 2004;26:283-8.

30. Masuoka N, Muramatsu A, Ariji Y, Nawa H, Goto S, Ariji E. Discrim-
inative thresholds of cephalometric indexes in the subjective evalua-
tion of facial asymmetry. Am J Orthod Dentofacial Orthop 
2007;131:609-13.

31. Chebib FS, Chamma AM. Indices of craniofacial asymmetry. Angle 
Orthod 1981;51:214-26.

32. Chu EA, Farrag TY, Ishii LE, Byrne PJ. Threshold of visual perception 
of facial asymmetry in a facial paralysis model. Arch Facial Plast Surg 
2011;13:14-9.


