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Abstract: Cleft lip and palate is one of the most common deformities of the craniofacial region, 

and treatment of this deformity is essential for social reintegration. One of the major goals of 

surgery and treatment of craniofacial deformities is to improve the aesthetic appearance of the 

face, and thereby improve the patient’s social acceptability. Here, we present a critical review 

of the criteria for aesthetic evaluation of the nasolabial region in cleft patients by assessing 

publications with the highest level of evidence, including professional evaluation, and patient 

satisfaction. The findings indicate treatment of this condition represents a major challenge for 

multidisciplinary team care.
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Introduction
Cleft lip and palate is one of the most common deformities of the craniofacial region.1–3 

The main goal of surgery and dental treatment of craniofacial deformities is aesthetic 

improvement of the face, and consequent enhancement of the acceptability of the indi-

vidual in society.4–6 The development of surgical techniques has improved the patients’ 

quality of life in severe cases of cleft lip and palate.7 Currently, the most widely used 

surgical protocol involves lip repair at 3 months of age, and palatoplasty in a single 

procedure at 18 months of age. The alveolar bone graft is performed between ages 7 

and 11 years, around the time of eruption of lateral incisors, if present, or the permanent 

canines adjacent to the cleft. Orthognathic surgery, when necessary, is performed at 

the age of skeletal maturity. The final surgery is cleft secondary rhinoplasty for cor-

rection of possible residual nasal deformity.8

The appearance of the nasolabial region is undoubtedly one of the most important 

measures for evaluating the success of a treatment.9 Although there are many reports of 

surgical correction of cleft lip and palate, the results are often analyzed in a subjective 

and nonstandardized manner and research in this field has encountered difficulties due 

to a lack of tools for assessing aesthetic conditions of the face.7 It is widely accepted 

that facial appearance is important for first impressions, and can reinforce or induce a 

social stereotype.10 Almeida11 demonstrated that individuals behave differently in the 

presence of others who look good versus those with an unsightly appearance. Moreover, 

Raposo-do-Amaral et al8 report that congenital and acquired anatomic changes 

that affect the anatomy of the face can cause cognitive and psychological sequelae. 
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In this work, we present a critical review of the criteria for 

aesthetic evaluation of the nasolabial region in cleft patients 

by professional evaluation and patient satisfaction.

Methods
We performed a literature search in the databases PubMed/

MEDLINE, EMBASE, Biosis, SciSearch, and Scielo, cover-

ing the period from 1991 to 2012, for original studies using 

the terms “cleft lip and palate,” “facial deformity assessment,” 

“facial aesthetic conditions,” and “photographic assessment.” 

These terms were chosen to facilitate a critical review of the 

literature on evaluation criteria for aesthetic aspects in children 

and adolescents with cleft lip and palate. Summaries, reviews, 

and incomplete articles were excluded. Each item was indi-

vidually evaluated to confirm that it was a primary source on 

the topic. Studies including patients with a diagnosis of cleft 

lip and palate who were treated surgically and evaluated by 

photographic parameters were included in this review.

Aesthetic evaluation
The concept of beauty involves a subjective and varied 

appraisal, depending on the particular view of the observer 

and ethnic, cultural, and age standards, and is therefore diffi-

cult to measure. However, we can say that, on balance, beauty 

is understood and judged as a whole. The well-established 

rule for aesthetics is that each third of the face – frontal, nasal, 

and oral – should be equal and unchanged. There must be a 

parallelism between the various planes (pupillary distances, 

labial commissures, and tragus and goníon distances), which 

are perpendicular to the median sagittal plane that divides 

the face into two almost symmetrical hemifaces (right and 

left).12 The aesthetic assessment of professionals (eg, plastic 

surgeons, orthodontists, and maxillofacial surgeons) in this 

field is an even greater challenge in special cases, such as 

patients with cleft lip and palate.

Photography has been an important tool in the diagnosis 

of skeletal discrepancies, and in aesthetic appreciation and 

the study of facial harmony. Photographic facial analysis 

assists in assessing the balance of craniofacial structures, 

such as muscles and fat tissue, that may mask existing skel-

etal disharmonies.11 Photographs, especially digital images, 

are already used in the medical field, for documentation, 

diagnosis, and planning, and are now also fundamental tools 

in the evaluation of therapeutic results.13–15

Evaluation criteria
Asher-McDade et al16 developed a method for rating naso-

labial appearance in patients with cleft lip and palate, which 

became very popular. This classification scheme can be 

used in combination with both conventional cephalometric 

analysis and evaluation of the dental arch. The method 

was designed to reduce the influence of the surrounding 

facial nasolabial area, since it has been shown that judges 

are influenced by the overall attractiveness of the face. An 

ordinal scale was established based on evaluation by six 

judges (all orthodontists familiar with the conditions of the 

cleft) who analyzed the appearance of the nasolabial region 

of 75 patients by means of frontal and profile photographs. 

All patients had undergone repair of complete unilateral 

clefts. From this initial study, a classification system was 

established wherein 1 indicates excellent appearance 

and 7 indicates very poor appearance. Establishment of 

this scale facilitated evaluation of the appearance of the 

nasolabial region using a numerical scale. A second evalu-

ation was conducted with five judges who evaluated four 

separate factors related to the nose and lips of 32 patients 

who had undergone complete unilateral cleft repair. The 

nasolabial profile, nasal shape and symmetry, and the 

vermilion border were rated on a 5-point scale (since a 

7-point index is rarely used by evaluators, the scale was 

reduced to 5 points). Acceptable levels of reliability and 

reproducibility were obtained. This standardized grading 

system can be used to distinguish results from different 

therapeutic treatment centers.

Asher-McDade at al17 evaluated the nasolabial appear-

ance of children with unilateral cleft lip and palate from six 

European centers. The authors studied color photographs 

of the front and profile of the nasolabial regions, masked to 

reduce the influence of appearance as a whole, and to obscure 

the origin of the patient. They assessed four components of 

the nasolabial region which had been scored by six mem-

bers of the European Research Group, all of whom were 

orthodontists experienced and familiar with the treatment of 

cleft patients. The judges used the following 5-point scale: 

1 = very good appearance, 2 = good, 3 = regular appearance, 

4 = poor, and 5 = very poor. Scoring of nasal deviation was 

significantly different between centers, with center C show-

ing the worst score (3.0) compared with centers A and E (2.3 

and 2.2, respectively). The remaining components showed 

score variations between centers that were not statistically 

significant. By analyzing the components, no longer indi-

vidually but as a whole, a significant difference was revealed 

between centers B and E compared with center C, with B 

and E exhibiting better scores. The limitations of image-based 

analysis are well known, but these scoring systems allow 

satisfactory assessment.
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Becker et al13 conducted a study that aimed to compare 

clinical examination and morphometry from digital photo-

graphs, in the evaluation of repaired cleft lip. They used a 

predetermined protocol comprising 20 variables describing the 

nasolabial appearance, both for the clinical examination and for 

assessment of images acquired from a digital camera. Analysis 

of correlation between the two methods showed high consis-

tency between the approaches. For metric variables, the aver-

age correlation coefficient was 0.73, and when all measures 

were combined, the coefficient reached 0.98. Variables related 

to muscle dynamics could not be judged by photographs, for 

obvious reasons. However, image scans enabled more precise 

detection of the minimum angular nose, and measurement 

of the areas of the nostrils. The authors concluded that mor-

phometry of digital photographs is a valuable clinical tool for 

evaluation of patients with cleft lip and palate.

Johnson and Sandy9 developed an index to evaluate 

the aesthetics of surgical repair of bilateral cleft lip and 

palate. The study included evaluation of photographs of 

50 patients by seven cleft orthodontists at two different 

times. Appearance was evaluated by assessing symmetry of 

the upper lip, scars, and continuity of the lip vermilion on a 

 frontal view. Nose appearance was evaluated by assessing 

symmetry of the nostrils, the alar base, and the  centralization 

of the columella. After determination of the level of 

agreement, a 5-point scale was established for clinical use. 

The authors subsequently conducted a field study in Australia 

with two trained examiners, evaluating patients directly, and 

indirectly with photographs taken at the same time. The direct 

and indirect assessments were compared, and agreement was 

moderate to good with no significant systematic bias. The 

authors concluded that the reproducibility of this index is 

comparable with that of other aesthetic indices, and is not 

affected by patient age. The index offers flexibility by allow-

ing both direct and indirect assessment. The study did not 

specify whether plastic surgeons and orthodontists use the 

index in a similar way; further studies, using a joint commit-

tee of evaluators, might be interesting in this regard.

Kim et al7 proposed a tool for quantitative evaluation 

of the nasolabial deformity that compared four parameters 

established from images of cleft patients: the angular dif-

ference between the two nostrils; the center of each nostril 

and the distance between the two centers; the overlapping 

area of the nostrils; and the ratio of the overlap of the two 

nostrils. The analysis was standardized by three plastic 

surgeons, at three different times. The method was found to 

be reliable, and allowed for ease of use in determining the 

degree of deformity.

Nollet et al10 conducted a study to evaluate nasal appear-

ance in patients with unilateral cleft lip and palate treated in 

The Netherlands, and to compare these individually, with 

the results of the six-center Eurocleft study. Relationships 

between nasolabial aesthetics, dental occlusion, and slit width 

were investigated in 42 patients in their center. Nasolabial 

appearance was evaluated by applying an aesthetic index 

and then subsequently compared with the findings of the 

six Eurocleft centers. The slit width was measured at birth 

using a plaster model of the maxillary arch. The authors 

found that 90% of patients presented scores from 2.0 to 

3.7 for all aesthetic relations. Results in their patients were 

similar to those at centers A, D, E and F; were significantly 

better than results for patients at center C; and significantly 

worse than at center B. No correlation between aesthetics, 

dental occlusion, and width of the slit was noted. The authors 

concluded that the treatment protocol could not explain the 

differences in results.

Fudalej et al18 compared nasolabial aesthetics after differ-

ent treatment protocols. They used four observers to assess 

four components of nasolabial appearance (shape, nasal 

deviation, nasal mucocutaneous junction, and profile) in 

60 children who underwent surgical repair of the lip in one 

stage, and in 48 children who underwent lip repair in three 

stages (with group mean ages of 10.8 years and 8.9 years, 

respectively). The researchers used the aesthetic index 

developed by Asher-McDade et al,16 in which a low score 

indicates better aesthetics. The shape of the nose was judged 

aesthetically less favorable in both groups (scores of 3.1 and 

3.2, respectively). The nasal deviation, the mucocutaneous 

junction, and the profile were scored in the range of 2.1 to 

2.3 for both groups. Because there was no difference between 

the results of the two protocols, the authors concluded that 

nasal appearance after one- or three-stage repair is similar. 

Moreover, lip repair technique did not seem to affect the 

aesthetics of the nasolabial area.

He et al19 developed a method for assessing nasal appear-

ance after lip repair, in patients with unilateral cleft lip and 

palate. The study included children with complete and 

incomplete clefts, with a mean age of 13.75 and 12.6 years, 

respectively. All patients underwent primary repair without 

nasal correction in several hospitals before 1 year of age. The 

authors used frontal, submental, and profile photographs for 

evaluation by seven examiners who rated appearance from 

very good to very poor. The reliability and reproducibility 

of the method were acceptable.

Kuijpers-Jagtman et al20 sought to identify photographic 

illustrations related to the rating scale of the nasolabial region 
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proposed by Asher-McDade, in order to facilitate its use. 

Four observers evaluated the appearance of nasolabial pho-

tographs, in frontal and profile views, of 42 children (aged 

9 years) with unilateral cleft lip and palate. Subsequently, 

they selected photographs that showed the highest degree of 

agreement between observers. For each of four components 

(nasal form, nasal deviation, profile shape of the nose, and 

redness), five photographs were selected to illustrate scores 

on the 5-point scale, resulting in the selection of 20 pictures. 

The authors concluded that nasolabial appearance can be reli-

ably assessed using average scores of a panel of judges. The 

reference photographs developed in this study may facilitate 

the classification process.

Raposo-do-Amaral21 assessed the percentage of asymmetry 

of the lips and nose of patients with complete unilateral cleft 

lip palate who underwent incomplete primary lip repair using 

the technique of Mohler22 and Cutting and Dayan23 (associated 

with modifications to the nasal region). Another objective was 

to compare the percentage of lip asymmetry pre- and postop-

eratively. They obtained measurements of area and distance 

between anatomical elements identified in photographs. The 

results showed a mean preoperative lip asymmetry index of 

approximately 43.16%, decreasing to 4.04% postoperatively 

(this difference was statistically significant). The average nasal 

asymmetry on postoperative follow-up was 19.5%, ranging 

from 4% to 45%. The authors concluded that the primary lip 

repair technique is effective for the correction of asymmetries 

inherent in the lip and nasal deformity of cleft patients.

Fudalej et al24 evaluated the association between sym-

metry and nasolabial aesthetics in children with unilateral 

complete cleft lip and palate. These authors studied basal and 

frontal photographs of children with unilateral clefts and of a 

control group of unaffected children (with a mean age of 11 

years and 2 months). By means of anthropometric measures 

and a coefficient of asymmetry, a single examiner established 

the nasolabial symmetry. The authors found a statistically 

significant difference between the cleft group and the control 

group. The authors described study limitations that may have 

affected the outcome, including the use of a handheld camera 

(implying that rotation of the head can influence symmetry), 

a very wide age range, and use of a single examiner. They 

concluded that symmetry and nasolabial aesthetics seem to 

exhibit a weak association in patients with unilateral cleft 

lip and palate.

Aesthetics and psychosocial impact
Feragen et al25 conducted a study involving 268 children 

(aged 10 years) divided into five groups based on treatment type. 

They evaluated psychosocial condition, and cognitive 

and emotional functions through a questionnaire and a 

clinical interview involving the children and their parents. 

Appearance was evaluated using a 10-point scale reflecting 

the degree of satisfaction with the cleft side, and overall 

appearance and visibility of the cleft. The different types 

and subtypes were a difficulty encountered in this study. 

The results indicated that contrary to expectations, the 

visibility of the cleft had no association with  psychosocial 

condition. This may have been due to the age of the  children 

in the study. Nevertheless, the cleft proved to be a negative 

factor in children with emotional difficulties and low self-

acceptance.

Evaluation using  
three-dimensional imaging
Schwenzer-Zimmerer et al26 prospectively evaluated the 

clinical application of three dimensional (3D) imaging for 

morphological analysis, planning, and preoperative assess-

ment of symmetry. They also used this 3D imaging procedure 

to compare the postoperative features of treated patients with 

those of a control group that included nonfissured individu-

als. The authors of this study selected eleven patients (three 

females and eight males; mean age 13.8 years) with nonop-

erated unilateral cleft lip, unilateral cleft alveolus and lip, 

complete cleft lip, or complete cleft alveolus. The control 

group included 25 individuals without fissures (8 children and 

17 adults). Preoperative and postoperative facial profile data 

were obtained using a 3D laser scanner for rapid measure-

ment (VI 910®; Konica Minolta Holdings Inc, Tokyo, Japan). 

The photographs (Nikon D 70 70®; Nikon, Tokyo, Japan) and 

videos (Camcorder DCR-HC17E Handycam®; Sony, Tokyo, 

Japan) were taken using a standardized procedure, and these 

data were obtained for all patients. The 3D anthropometric 

data of the control group were collected, and these data were 

treated as the gold standard of symmetry in this ethnic group. 

Results were analyzed using the Polygon Editing Tool© soft-

ware (v2.0; Konica Minolta Holdings Inc, Tokyo, Japan). 

Schwenzer-Zimmerer et al26 evaluated six clinically relevant 

characteristics: length of the lip, crack width/mouth width, 

length of the columella, width of the nostrils, pouting effect, 

and shape of the filter. Postoperative 3D images of the cleft 

group showed symmetrical values within the range of the 

normal cohort. The 3D image facilitated a deeper understand-

ing of the complex morphology to be treated, and could have 

contributed to the customization of surgical procedures.

Tziavaras et al27 used 3D computed tomography to 

compare the craniofacial morphology of nonoperated 
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children with cleft palate with a control group of unaf-

fected children. The study included 29 randomly selected 

ethnic Malay individuals with cleft palate (12 females 

and 17 males): ten with unilateral cleft palate, five with 

bilateral cleft palate, seven with primary cleft lip and pal-

ate, and seven with isolated cleft palate. The control group 

included 12 patients (four females and eight males) with no 

craniofacial abnormalities. The mean age in the cleft group 

was 3.8 years (range, 1.1–12.2 years), and in the control 

group was 4.8 years (range, 0.4–11.9 years). The software 

developed by Persona Australian Craniofacial Unit soft-

ware (ACFU) (Adelaide Women’s and Children’s Hospital, 

Adelaide, Australia) was used for the 3D reconstruction of 

craniofacial imaging and determination of the coordinates 

of bony landmarks on the computer graphic display. The 

amplitudes of the midface and the dimensions of the nasal 

bones showed some differences between the cleft group and 

the control group. Nasal bone dimensions and facial width 

were larger in the unilateral cleft lip palate group than in 

the control group. Researchers concluded that a cleft palate 

affects the size and orientation of the nasal bone, and is 

associated with changes in the morphology of other facial 

bones located at some distance from the cleft.

Professional versus  
nonprofessional evaluation
Mani et al28 evaluated the relationship between classification 

by professionals and lay workers, and patient satisfaction with 

nasolabial appearance in adults with bilateral cleft lip and 

palate. They formed two groups: a study group of 83 patients, 

and 65 control subjects who were evaluated in the same way. 

Assessments were done by committees of professionals and 

lay people, and involved classification from photographs, 

using a 5-point scale for four factors related to nasolabial 

appearance; and a survey of patients’ satisfaction with their 

appearance. There was no significant correlation between 

professional and lay evaluation of nasolabial appearance in 

patients or control subjects. Lay judgment and the evalua-

tion of patients and controls showed a low correlation, as did 

that of professionals and patients and controls. The authors 

suggested that the judgment of nasolabial appearance differs 

among professionals, lay people, and patients, and that this 

should be considered in the decision to perform surgical 

refinishing of unsightly cleft signs. In another study29 about 

smile and degree of satisfaction in individuals with cleft 

lip and palate, frontal facial photographs were evaluated in 

135 patients at rest and in natural and forced smile. Here, 

results showed 84.4% of individuals considered their smile 

as aesthetically pleasant.

Perspectives
In recent years, systems with high-definition cameras and 

high-speed microprocessors capable of handling large data 

streams have become more readily available. However, the 

cost of creating a system with 3D imaging is likely to be 

prohibitive for the diffusion of these technologies in the 

postoperative evaluation of fissured patients.30 Different 

types of 3D technologies can be applied for a more accurate 

postoperative assessment of the aesthetic aspects of cleft 

patients, including 3D cephalometry,31 morph analysis, 

moire topography,32,33 3D magnetic resonance imaging, 3D 

ultrasonography, laser scanning,34 digital stereophotogram-

metry, and 3D videography.35 However, studies need to be 

conducted with proven cost-effective methods to confirm the 

applicability of these technologies.

Conclusion
Facial deformities generated by cleft lip and palate are cru-

cial in the socialization and quality of life of these patients. 

The aesthetic evaluation of results of surgical procedures in 

these patients represents a major challenge to the care team. 

However, several groups have sought to establish some 

standard measures that can facilitate the evaluation of results, 

and systematization of the literature.

Disclosure
The authors report no conflicts of interest in this work.

References
1. López-Palacio AM, Cerón-Zapata AM, Gómez DF, Dávila-Calle AP,  

Ojalvo-Arias MA. Nasal changes with nasoalveolar molding in 
Colombian patients with unilateral cleft lip and palate. Pediatr Dent. 
2012;34(3):239–244.

2. Fiamengui Filho JF, Almeida AL. Esthetic analysis of implant-supported 
denture at the cleft area. Cleft Palate Craniofac J. Epub May 23, 2012.

3. de Buys Roessingh AS, Dolci M, Zbinden-Trichet C, Bossou R, 
Meyrat BJ, Hohlfeld J. Success and failure for children born with 
facial clefts in Africa: a 15-year follow-up. World J Surg. 2012;36(8): 
1963–1969.

4. Freitas JA, Garib DG, Oliveira M, et al. Rehabilitative treatment of cleft 
lip and palate: experience of the Hospital for Rehabilitation of Cranio-
facial Anomalies-USP (HRAC-USP) – Part 2: pediatric dentistry and 
orthodontics. J Appl Oral Sci. 2012;20(2):272–281.

5. Okada W, Fukui T, Saito T, Ohkubo C, Hamada Y, Nakamura Y. 
 Interdisciplinary treatment of an adult with complete bilateral cleft 
lip and palate. Am J Orthod Dentofacial Orthop. 2012;141(Suppl 4): 
S149–S158.

6. Tobiasen JM, Hiebert JM, Boraz RA. Development of scales of severity 
of facial cleft impairment. Cleft Palate Craniofac J. 1991;28(4): 
419–424.

submit your manuscript | www.dovepress.com

Dovepress 

Dovepress

786

Paiva and Andre

www.dovepress.com
www.dovepress.com
www.dovepress.com


Patient Preference and Adherence

Publish your work in this journal

Submit your manuscript here: http://www.dovepress.com/patient-preference-and-adherence-journal

Patient Preference and Adherence is an international, peer-reviewed, 
open access journal focusing on the growing importance of patient 
preference and adherence throughout the therapeutic continuum. Patient 
satisfaction, acceptability, quality of life, compliance, persistence and 
their role in developing new therapeutic modalities and compounds to 

optimize clinical outcomes for existing disease states are major areas of 
interest. This journal has been accepted for indexing on PubMed Central. 
The manuscript management system is completely online and includes a 
very quick and fair peer-review system. Visit http://www.dovepress.com/ 
testimonials.php to read real quotes from published authors.

Patient Preference and Adherence 2012:6

 7. Kim DW, Kim JT, Hong HK, Nam KC, Park JH. Statistical evaluation 
of the cleft lip nose deformity image. Conf Proc IEEE Eng Med Biol 
Soc. 2006;1:3840–3842.

 8. Raposo-do-Amaral CE, Kuczynski E, Alonso N. Qualidade de vida de 
crianças com fissura labiopalatina: análise crítica dos instrumentos de 
mensuração [Quality of life among children with cleft lips and palates: 
a critical review of measurement instruments]. Bras J Plast Surg. 
2011;26(4):639–644. Portuguese.

 9. Johnson N, Sandy J. An aesthetic index for evaluation of cleft repair. 
Euro J Orthod. 2003;25(3):243–249.

 10. Nollet PJ, Kuijpers-Jagtman AM, Chatzigianni A, et al. Nasolabial 
appearance in unilateral cleft lip, alveolus and palate: a comparison 
with Eurocleft. J Craniomaxillofac Surg. 2007;35(6–7):278–286.

 11. Almeida AM. Esthetic Evaluation of the Facial Profile of  Unilateral 
Cleft Lip and Palate Patients Rehabilitated by the Hospital for 
 Rehabilitation of Craniofacial Anomalies [master’s dissertation]. Bauru: 
Universidade de São Paulo; 2005.

 12. Gonçalves MA, Ponces MJ. Alguns aspectos da avaliação estética da 
face [Some aspects of facial aesthetic evaluation]. ACTAS SPODF. 
1993;3(1):31–41. Portuguese.

 13. Becker M, Svensson H, Jacobsson S. Clinical examination compared 
with morphometry of digital photographs for evaluation of repaired 
cleft lips. Scand J Plast Reconstr Hand Surg. 1998;32(3):301–306.

 14. Li CH, Shi B, He X, Meng T. Evaluation of facial growth in non-cleft 
patients using the analysis method for patients after a cleft lip and/or 
palate repair. J Plast Reconstr Aesthet Surg. 2010;63(2):277–281.

 15. Seike T, Hashimoto I, Matsumoto K, Tanaka E, Nakanishi H. Early 
postoperative evaluation of secondary bone grafting into the alveolar 
cleft and its effects on subsequent orthodontic treatment. J Med Invest. 
2012;59(1–2):152–165.

 16. Asher-McDade C, Roberts C, Shaw WC, Gallager C. Development of a 
method for rating nasolabial appearance in patients with clefts of the lip 
and palate. Cleft Palate Craniofac J. 1991;28(4):385–390, discussion 
390–391.

 17. Asher-McDade C, Brattström V, Dahl E, et al. A six-center international 
study of treatment outcome in patients with clefts of the lip and palate: 
Part 4. Assessment of nasolabial appearance. Cleft Palate Craniofac J. 
1992;29(5):409–412.

 18. Fudalej P, Katsaros C, Bongaarts C, Dudkiewicz Z, Kuijpers-Jagtman AM.  
Nasolabial esthetics in children with complete unilateral cleft lip and 
palate after 1- versus 3-stage treatment protocols. J Oral Maxillofac 
Surg. 2009;67(8):1661–1666.

 19. He X, Shi B, Kamdar M, Zheng Q, Li S, Wang Y. Development of a 
method for rating nasal appearance after cleft lip repair. J Plast Reconstr 
Aesthet Surg. 2009;62(11):1437–1441.

 20. Kuijpers-Jagtman AM, Nollet PJ, Semb G, Bronkhorst EM, Shaw WC, 
Katsaros C. Reference photographs for nasolabial appearance rating 
in unilateral cleft lip and palate. J Craniofac Surg. 2009;20 Suppl 2: 
S1683–S1686.

 21. Raposo-do-Amaral CE. Avaliação do percentual de assimetria labial e 
nasal em pacientes com fissura lábio-palatina submetidos a queiloplastia 
primária [Evaluation of the percentage of labial and nasal asymmetry 
in patients with cleft lip and palate who underwent primary lip repair]. 
Braz J Plast Surg. 2010;25(1):38–48. Portuguese.

 22. Mohler LR. Unilateral cleft lip repair. Plast Reconst Surg. 1987; 
80(4):511–517.

 23. Cutting CB, Dayan JH. Lip height and lip width after extended Mohler 
unilateral cleft lip repair. Plast Reconstr Surg. 2003;111(1):17–23.

 24. Fudalej P, Katsaros C, Hozyasz K, Borstlap WA, Kuijpers-Jagtman AM. 
Nasolabial symmetry and aesthetics in children with complete unilateral 
cleft lip and palate. Br J Oral Maxillofac Surg. Epub January 13, 2012.

 25. Feragen KB, Borge AI, Rumsey N. Social experience in 10-year-old 
children born with a cleft: exploring psychosocial resilience. Cleft Palate 
Craniofac J. 2009;46(1):65–74.

 26. Schwenzer-Zimmerer K, Chaitidis D, Berg-Boerner I, et al. Quantitative 
3D soft tissue analysis of symmetry prior to and after unilateral cleft 
lip repair compared with non-cleft persons (performed in Cambodia). 
J Craniomaxillofac Surg. 2008;36(8):431–438.

 27. Tziavaras N, Mihailidis S, Rajion Z, Yusof A, Anderson PJ, Townsend G.  
A three-dimensional computed tomography analysis of craniofacial 
asymmetry in malaysian infants with cleft lip and palate. Malays J 
Med Sci. 2010;17(4):25–35.

 28. Mani MR, Semb G, Andlin-Sobocki A. Nasolabial appearance in adults 
with repaired unilateral cleft lip and palate: Relation between profes-
sional and lay rating and patients’ satisfaction. J Plast Surg Hand Surg. 
2010;44(4–5):191–198.

 29. Esper LA, Sbrana MC, Ribeiro IW, de Siqueira EN, de Almeida AL. 
Esthetic analysis of gingival components of smile and degree of satisfac-
tion in individuals with cleft lip and palate. Cleft Palate Craniofac J.  
2009;46(4):381–387.

 30. Salgado MD, Curtiss S, Tollefson TT. Evaluating symmetry and facial 
motion using 3D videography. Facial Plast Surg Clin North Am. 
2010;18(2):351–356.

 31. Grayson B, Cutting C, Bookstein FL, Kim H, McCarthy JG. The three-
dimensional cephalogram: theory, technique, and clinical application. 
Am J Orthod Dentofacial Orthop. 1988;94(4):327–337.

 32. Ayoub AF, Wray D, Moos KF, et al. Three-dimensional modeling for 
modern diagnosis and planning in maxillofacial surgery. Int J Adult 
Orthodon Orthognath Surg. 1996;11(3):225–233.

 33. Hajeer MY, Ayoub AF, Millett DT, Bock M, Siebert JP. Three-dimen-
sional imaging in orthognathic surgery: the clinical application of a new 
method. Int J Adult Orthodon Orthognath Surg. 2002;17(4):318–330.

 34. Honrado CP, Larrabee WF Jr. Update in three-dimensional imaging 
in facial plastic surgery. Curr Opin Otolaryngol Head Neck Surg. 
2004;12(4):327–231.

 35. Trotman C, Gross MM, Moffatt K. Reliability of a three-dimensional 
method for measuring facial animation: a case report. Angle Orthod. 
1996;66(3):195–198.

submit your manuscript | www.dovepress.com

Dovepress 

Dovepress

Dovepress

787

Aesthetics in cleft patients

http://www.dovepress.com/patient-preference-and-adherence-journal
http://www.dovepress.com/testimonials.php
http://www.dovepress.com/testimonials.php
www.dovepress.com
www.dovepress.com
www.dovepress.com
www.dovepress.com

	Publication Info 2: 
	Nimber of times reviewed: 


