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ABSTRACT

OBJECTIVE: Facial symmetry is an important component of 
a successful treatment of patients with cleft lip and palate. 
The aim of this retrospective study was to examine the 
pronasale, nasolabial, and paranasal region asymmetries 
in patients with nonsyndromic unilateral cleft lip and pal-
ate (UCLP) using three-dimensional (3D) facial imaging.

MATERIALS AND METHOD: The study group consisted of 29 
patients with complete UCLP aged 8–29 years. 3D ste-
reophotogrammetric soft tissue recordings of all patients 
were analyzed. Measurements were performed on the 
cleft and noncleft side and compared with each other by 
the paired t-test.

RESULTS: Statistically significant differences were ob-
served between the cleft and noncleft sides. Alar contour-
Pronasale distance was longer on the cleft side than on 
the noncleft side, with the difference between them being 
statistically significant (p<0.05). The Subnasale-Pronasale 
/ Alar contour-Pronasale ratio was also significantly lower 
on the cleft side than on the noncleft side (p<0.05).

CONCLUSION: Patients with UCLP did not present signifi-
cant asymmetries regarding Cheek and Buccal contours 
and Chelion-Subnasale and Christa Philtry-Subnasale 
heights. Asymmetrical appearance was prominent on alar 
base and pronasale regions.
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INTRODUCTION

A symmetrical face is considered one of the main fea-
tures of attractiveness.1 People are sensitive to differ-
ent levels of facial asymmetry and perceive symmetrical 
faces as more attractive.2 Mild facial asymmetries are 
common biological features that can even be consid-
ered aesthetically pleasing3; however, because severe 
facial asymmetries have an adverse effect on external 
appearance, corrective treatments are important is-
sues. A typical anomaly that produces mild or severe 
facial asymmetries is the cleft lip and palate (CLP). 
These facial asymmetries are common in patients 
with bilateral (BCLP) and unilateral cleft lip and palate 
(UCLP).4 In patients with UCLP, significant asymme-
tries of the nose and upper lip may remain even after 
extensive treatment during infancy.5,6 In previous stud-
ies on patients with UCLP, it was reported that the nose 
was generally asymmetrical, the tip of the nose was de-
formed, flattened and deviated to the unaffected side.7,8 
However, it has also been stated that the nasoalveolar 
molding treatment plays an important role in providing 
nasal symmetry in patients with UCLP.9

It is widely accepted that there is a link between sub-
jectively evaluated attractiveness and objective symme-
try analyzes,1,10,11 and there are several studies on the 
facial asymmetries of CLP patients in the literature.7,12-14 
These studies were conducted using various methods, 
such as direct anthropometric measurements,3 postero-postero-
anterior cephalometric radiographs,15 two-dimensional 
photographs,16 cone-beam computed tomographies,17 
and three-dimensional (3D) stereophotogrammetry 
images.18-20 Posteroanterior radiographic analysis, 
which is frequently used to evaluate facial asymmetries, 
is an effective method by which to demonstrate skel-
etal asymmetry; however, the soft tissues that cover 
skeletal structures can compensate for the underlying 
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skeletal anomaly, to either reflect it as is or as more 
severe.21,22 Facial asymmetries are also 3D anomalies 
with frontal, sagittal, and vertical components; there-
fore, the use of 3D imaging methods by which to simul-
taneously assess these three components to examine 
asymmetry is presumed to be more accurate.14 After 
the development of high-resolution digital cameras, 3D 
stereophotogrammetry methods have become popu-
lar because they provide more detailed imaging of the 
facial soft tissues.23 3D stereophotogrammety imaging 
can be used as a successful technique in orthodontic 
patients and those with craniofacial anomalies, such as 
CLP, and the facial asymmetries of these patients can 
be examined in detail.24-26 

The aim of this study was to evaluate paranasal and 
nasolabial asymmetry in patients with UCLP using by 
acquiring 3D data. The null hypothesis tested was that 
there were no significant differences in 3D landmark 
asymmetry between the cleft and noncleft sides of the 
patients with complete UCLP.

MATERIALS AND METHOD

This study was approved by the University Ethics Com-
mittee before commencement of the study. This single-
centered and retrospective investigation was conduct-
ed on 29 patients (13 females, 16 males) from 8 to 29 
years old (mean age: 15.45 years) with nonsyndromic 
complete UCLP. The inclusion criteria were as follows: 
1) absence of any systemic or metabolic disease and 
2) absence of any congenital anomaly other than cleft 
lip and palate. Patients undergone growth modification 
therapy and orthognathic surgery before taking 3D im-
ages were excluded. All CLP patients who underwent 
orthodontic treatment (125 patients aged 8–32 years 
old) were evaluated first based on the inclusion crite-
ria. Fifty-two of these patients were excluded from the 
study because 8 of them had isolated cleft palate, 42 
had BCLP,and 2 had no stereophotogrammetry re-
cords. Of the remaining 73 patients, 44 were excluded 
from the study because they had previously undergone 
growth modification therapies or orthognathic surgery 
before the 3D images were taken.

Stereophotogrammetric images of all patients were 
assessed. All images were taken using the noninvasive 
3dMDface System (3dMD LLC, Atlanta, GA, USA) with 
an image-capture time of 1.5 ms. All images were taken 
under standard office lighting conditions and a natural 
head position, which have high clinical reproducibility. 
The 3D images were reoriented and analyzed using 
3dMD Vultus® software ver. 2.3.0.2 (3dMD LLC, At-
lanta, GA, USA). All 3dMD images were reoriented in 
all dimensions to standardize them and all sections that 
were not included in the analyses were removed.

The anthropometric landmarks used in this study 
are shown in Figure 1. The linear, angular, and pro-
portional measurements are shown in Figures 2A-C. All 
measurements and landmark identifications were per-

formed by a single operator. The coronal plane (CP) was 
determined as the line passing through the outer canthi 
of both eyes. Measurements performed in this study in-
cluded Cheilion (Ch)- Alar curvature (Ac), Ac-Pronasale 
(Pr), Ac-Subnasale (Sn), Christa philtry (Cph)-Sn, Buc-
cal contour-Soft tissue Nasion´-Sn, Sn-Pr/Ac-Pr, Cheek 
point (Ck)-CP, Ac-CP, and Buccal contour-CP. These 
measurements were taken symmetrically on the cleft 
and noncleft sides and compared each other.

Descriptions of the parameters

Ch-Ac (mm): distance between Cheilion (Ch) point and 
Ac point.  

Figure 1. Anthropometric landmarks related to the nose, lips and chin

No Landmarks Abbreviation

1 Soft tissue nasion N’

2 Exochantion Right ExR

3 Exochantion Left ExL

4 Pronasale Prn

5 Alare curvature Right AcR

6 Alare curvature Left AcL

7 Buccal contour point Right BcR

8 Buccal contour point Left BcL

9 Cheek point Right CkR

10 Cheek point Left CkL

11 Subnasale Sn

12 Christa philtry Right CphR

13 Christa philtry Left CphL

14 Cheilion Right ChR

15 Cheilion Left ChL
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Ac-Prn (mm): distance between Alar (Ac) and Prona-
sale (Prn) points.  

Ac-Sn (mm): distance between Alar (Ac) and Subna-
sale (Sn) points.  

Cph-Sn (mm): distance between Christa (Cph) and 
Subnasale (Sn) points.  

Bc-N´-Sn°: angle formed by the intersection of lines 
Buccal-Soft tissue Nasion´ (Bc-N´) and Soft tissue 
Nasion´-Subnasale (N´-Sn). 

Ck-CP (mm): distance between Cheek (Ck) and CP 
and measured perpendicular to the CP.

Ac-CP (mm): distance between Alar contour (Ac) and 
Coronal plane (CP) and point measured perpendicular 
to the Coronal plane (CP).

Bc-CP (mm): distance between CP and Buccal contour 
(Bc) point measured perpendicular to the CP.  

Statistical analyses

SPSS 23.0 (IBM Corp, Armonk, NY, USA) was used to 
perform all statistical analyses. The means and stan-
dard deviations (Sd) of the measurements were calcu-
lated. The paired t-test was performed to identify dif-
ferences between the cleft and noncleft side measure-
ments. Significance was determined as p<0.05.

RESULTS

The linear, angular, and proportional measurements 
were compared and were shown in Table 1. The Ac-Prn 
was longer on the cleft side than on the noncleft side, 
and the difference was statistically significant (p<0.05). 
The Sn-Prn/Ac-Prn was significantly lower on the cleft 
side than on the noncleft side (p<0.05).

Ch-Ac (mm), Ac-Sn (mm), Cph-Sn (mm), Bc-CP, 
(mm), Ck-CP, Ac-CP (mm) and Bc-N'-Sn° parameters 
were similar on the cleft and noncleft sides.

DISCUSSION

One of the main objectives in the treatment of patients 
with UCLP is to create a symmetrical appearance of the 
nasolabial region. Although some patients with UCLP 
have satisfactory functional results after primary repair 
of the cleft, others need more revisions because of their 
nasolabial asymmetry.27 In previous studies conducted 
on patients with UCLP, it has been reported that the 
nose was generally asymmetric;  because the alar 
base shape is even more flat because of insufficient 
bone support on the affected side, and the columella 
is wider and shorter on the cleft side.28 It may be dif-
ficult to do objective evaluation of soft tissue symmetry 

Figure 2. Linear, angular and proportional measurements; (A) Measurements numbered from 1 to 9, (B) Measurements numbered as 10,12,14, (C) Measurements 
numbered as 11,13,15

Measurements No

Ch - Ac (mm) 1 - 2

Ac - Prn (mm) 3 - 4

Ac - Sn (mm) 5 - 6

Cph - Sn (mm) 7 - 8

Bc - N’ - Sn0 a - b

Sn - Prn / Ac - Prn 9/3 - 9/4

Ck - Coronal Plane 10 - 11

Ac - Coronal Plane 12 - 13

Bc - Coronal Plane 14 – 15

in patients with cleft due to its complexity; therefore, the 
use of 3D facial images has become more popular in 
recent years for evaluating facial asymmetries in pa-
tients with UCLP.29,30 Although perfect symmetry is not 
expected in patients with cleft lip and palate, the naso-
labial area where asymmetry is most prominent should 
be examined using these 3D methods. Previous stud-
ies that investigated the accuracy of anthropometric 
measurements using 3D stereophotogrammetry, it was 
concluded that the system was a reliable technique for 
facial soft tissue analysis.23, 31-37 Therefore, in the pres-
ent study, the measurements on the cleft and noncleft 
sides in patients with UCLP were compared using non-
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cal history, very few areas on those in our study group 
exhibited significant asymmetry. These findings might 
have resulted in midface deficiencies of both the cleft 
and noncleft sides instead of severe asymmetrical 
characteristics. In addition, this study group can be con-
sidered as substantially heterogeneous because the 
exact primary surgical procedures performed could not 
be identified as a result of the lack of documentation. 
Another limitation of the present study may be wide 
age range. In their study, Kyrkanides et al.40 compared 
patients with UCLP and noncleft patients for symmetry 
analysis in different age groups. Because the faces of 
the noncleft controls presented less symmetrical char-
acteristics, particularly in those within the postpubertal 
age group, the researchers reported that the difference 
in symmetry between the two groups decreased with 
growth and development.40 Consequently, because of 
the many confounding effects in patients with clefts, 
such as primary surgical type, revisions, cleft severity, 
and growth period, etc.  as seen in the previous studies, 
these can be considered the most common limitations. 

CONCLUSION

Our analyses of symmetry using 3D stereophotogram-
metric images showed that nasolabial asymmetry was 
more intense on the pronasale and alar base regions in 
patients with UCLP. Further studies are needed using 
larger sample size and groups that are more homoge-
neous.
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Tek taraflı dudak damak yarıklı hastalarda üç 
boyutlu görüntüleme ile nazolabial asimetrinin 
değerlendirilmesi

ÖZET

AMAÇ: Dudak damak yarıklı hastaların tedavi başarısında 
fasiyal asimetri önemli bir komponenttir. Bu retrospektif 
çalışmanın amacı, nonsendromik tek taraflı dudak damak 
yarıklı hastalarda üç boyutlu yüz görüntüleme kullanılarak 
pronazal, nazolabial ve paranazal bölge asimetrilerinin 
değerlendirmektir.  

GEREÇ VE YÖNTEM: Çalışma grubu tek taraflı total dudak da-
mak yarığı bulunan, yaşları 8-29 yıl arasında olan 29 has-
tadan oluşmaktadır. Tüm hastaların 3 boyutlu stereofo-
tografik yumuşak doku görüntüleri analiz edildi. Ölçümler 

yarık olan ve olmayan taraflar için yapılarak birbirleriyle 
karşılaştırıldı. Yarıklı ve yarıksız taraf ölçüm farklılıklarının 
tespiti için eşleştirilmiş t testi kullanıldı.

BULGULAR: Yarıklı ve yarıksız taraf ölçümlerinde istatistik-
sel olarak önemli farklılıklar gözlendi. Alar kontur-Prona-
zal mesafesi, yarık olan tarafta yarık olmayan tarafa göre 
istatistiksel olarak önemli düzeyde daha uzun bulundu 
(p<0.05). Subnazal-Pronazal/Alar kontur-Pronazal oranı, 
yarık olan tarafta yarık olmayan tarafa göre istatistiksel 
olarak önemli ölçüde düşük bulundu (p<0.05).

SONUÇ: Tek taraflı total dudak damak yarıklı hastalarda 
yanak ve bukkal kontürlerinde ve dudak köşesi-Subnazal 
ile Krista filtri-Subnazal ölçümlerinde önemli bir asimetri 
göstermedi. Asimetrik görüntü, alar taban ve pronazale 
bölgelerinde belirgindi.

ANAHTAR KELİMELER: Damak yarığı; dudak yarığı; fasiyal asi-
metri


