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ABSTRACT 

Feitosa, Leonardo Bezerra. Aesthetic outcome of the face after 2-stage palate repair for 
complete unilateral cleft lip and palate. Bauru: Hospital for Rehabilitation of Craniofacial 

Anomalies, University of São Paulo; 2022. 

 

Introduction: Cleft lip and palate repair aims to rebuild the function of orofacial structures, 

decreasing the impact on language development, masticatory function and airways, as well 

as creating a harmonic, symmetrical nasolabial appearance with minimal scarring. There is no 

consensus on the best surgical technique to be adopted, but unsatisfactory results can lead 

to an unaesthetic appearance and have negative consequences on the individual's self-

esteem. Objective: To evaluate the aesthetics of the nasolabial appearance and the facial 

profile of children with complete unilateral cleft lip and palate and the fistula index based on 

the 2-stage palatoplasty technique with vomer flap. Method: This is a retrospective study, 

evaluating the nasolabial appearance during the mixed dentition age using the Asher-McDade 

index by three craniofacial surgeons and analyzing the fistula rate in 139 patients with 

complete unilateral cleft lip and palate submitted to the same surgical protocol and performed 

in a single center, Hospital for Rehabilitation of Craniofacial Anomalies (HRAC-USP). Kappa 

tests were used to assess inter- and intra-rater reproducibility. Results: 139 children were 

evaluated (90 boys and 49 girls). The mean age of the population during mixed dentition 

photography was 6.29 years. Mean Asher-McDade Index scores ranged between 2.25 and 

2.4 for all parameters. Reproducibility values ranged from moderate to substantial agreement. 

The incidence of palatal fistula was 21.74% and the most frequent location was in the hard 

palate (Pittsburgh type IV), in 36.67%. Palate function was considered adequate in 79% 

(n=109/138) of individuals and 21% had speech impairment. Conclusion: The results of the 

2-stage palatoplasty protocol seem to be favorable in the long-term follow-up, proving to be a 

reliable option for the treatment of patients with unilateral cleft lip and palate. 

keywords: Cleft lip; Cleft Palate; Treatment Results; Palatal fistula;  

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 RESUMO 

Feitosa, Leonardo Bezerra. Resultado estético da face no reparo de fissura labiopalatina 

completa unilateral com fechamento de palato em dois tempos. Bauru: Hospital de 

Reabilitação de Anomalias Craniofaciais, Universidade de São Paulo; 2022 

Introdução: O reparo da fenda labiopalatina visa reconstruir a função das estruturas 

orofaciais, diminuindo o impacto no desenvolvimento da linguagem, mastigação e vias 

aéreas, assim como criar uma aparência nasolabial harmônica, simétrica e com cicatrizes 

mínimas. Não há um consenso sobre a melhor técnica cirúrgica a ser adotada, porém 

resultados insatisfatórios podem levar a uma aparência inestética e gerar consequências 

negativas na autoestima do indivíduo. Objetivo: Avaliar a estética da aparência nasolabial e 

do perfil facial de crianças com fissura labiopalatina unilateral completa e o índice de fístulas 

com base na técnica de fechamento de palato em dois tempos. Método: Trata-se de um 

estudo retrospectivo, sendo avaliada a aparência nasolabial pelo método de escore Asher-

McDade por três cirurgiões craniofaciais e analisado o índice de fístulas em 139 pacientes 

portadores de fissura labiopalatina unilateral completa submetidos a um mesmo protocolo 

cirúrgico e realizado em um único centro, Hospital de Reabilitação de Anomalias Craniofaciais 

(HRAC-USP). Testes de Kappa foram utilizados para avaliar a reprodutibilidade inter e intra-

avaliadores. Resultados: 139 crianças foram avaliadas (90 meninos e 49 meninas). A média 

de idade da população durante a fotografia de dentição mista foi de 6,29 anos. As pontuações 

médias do Índice Asher-McDade variaram entre 2,25 e 2,4 para todos os parâmetros. Os 

valores de reprodutibilidade variaram de concordância moderada a substancial. A incidência 

de fístula palatina foi de 21,74% e a localização mais frequente foi no palato duro (Pittsburgh 

tipo IV), em 36,67%. A função do palato foi considerada adequada em 79% (n=109/138) dos 

indivíduos e 21% apresentavam comprometimento da fala. Conclusão: Os resultados do 

protocolo de fechamento de palato em 2 tempos parecem ser favoráveis no seguimento a 

longo prazo, demonstrando ser uma opção confiável para o tratamento de pacientes com 

fissura labiopalatina unilateral. 

Descritores: Fenda labial. Fissura palatina. Resultado do tratamento. Fístula.  

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

LIST OF ILLUSTRATIONS 

FIGURES 

STUDY #1 

Figure 1 – The Pittsburgh Fistula Classification System                                       40 

Figure 2 – Location of fistulas                                                                                  40 

Figure 3 – Surgical Outcome                                                                                   41 

STUDY #2 

Figure 1 – Example of cropped images                                                               54   

TABLES 

Table 1 – Intra-observer agreement. (Cohen Kappa)                                              54 

Table 2 – Mean scores per surgeon grouped for each category                             54 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

LIST OF ABBREVIATIONS 

CLP - Cleft lip and palate 

HRAC - Hospital de Reabilitação de Anomalias Craniofaciais 

UCLP - Unilateral Cleft lip and palate 

VAS- Visual Analog Scale 

VPI - Velopharyngeal Insufficiency 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

SUMMARY 

             

 1 INTRODUCTION AND LITERATURE REVIEW      23 

1.1 CLASSIFICATION OF THE CLEFT LIP AND PALATE   23 

1.2 TREATMENT PROTOCOLS       24 

1.3 AESTHETIC EVALUATION       25 

1.4 COMPLICATIONS        26 

2 OBJECTIVE          29 

3 STUDY #1           31 

4 STUDY #2                                                  44 

5 GENERAL CONCLUSIONS                 56 

REFERENCES                   58 

APPENDIX 

 

 

 

 

 

 



 

      

 

     Introduction 

 

 

 

 

 

 



 

 

 

 

 



23 
 

 

1. INTRODUCTION AND LITERATURE REVIEW 

 

Cleft lip, with or without involvement of the palate, is characterized by a partial 

or complete defect in the closure of the upper lip during the first weeks of the 

embryological period, which may be unilateral or bilateral, in addition to affecting the 

alveolar crest and hard palate. According to the World Health Organization (2006), 

they stand out as the congenital malformations with the highest incidence among 

craniofacial anomalies, with a worldwide prevalence of approximately one for every 

700 live births, with variations occurring between different ethnicities and gender.   

 Although the etiology is still uncertain, about 70% of individuals with orofacial 

cleft present the cleft as an isolated finding, without other structural or cognitive 

abnormalities, being classified as non-syndromic (DIXON, 2011). A history of 

increased incidence in the family after an individual already affected with this 

pathology has been described in the literature. Little and Bryan (1986) reported a 

concordance rate of 40 to 60% in monozygotic twins, higher than the rate of 3 to 5% 

in dizygotic twins, which also suggests a strong, but not exclusive, genetic etiology. 

Recent studies demonstrate a multifactorial relationship, genetics and environmental 

factors, including maternal diet, smoking, alcohol consumption and anticonvulsants 

during pregnancy (SCAPOLI et al., 2008). 

The objective of surgical repair of cleft lip and palate (CLP) is based on 

improving the individual's quality of life, reconstructing the affected anatomical region 

and restoring its function. One of the main determinants of the success of this repair 

is the final aesthetic result. The importance of appearance in patients with orofacial 

clefts is extremely relevant and evaluating its result has been the subject of numerous 

studies due to its complexity and subjectivity. It is known that a bad result can be 

associated with behavioral problems during the individual's development, relating to 

learning, self-esteem and the establishment of interpersonal relationships (HUNT et 

al., 2005). 

In addition to the possible psychosocial impact related to appearance after 

surgery, individuals with orofacial clefts may present other disorders, such as 

difficulties with food intake in the first days of life, growth retardation, and impairment 

of speech and hearing (MOSSEY et al., 2009). Thus, the importance of monitoring 
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these individuals with a multidisciplinary team from childhood to adulthood is 

emphasized. 

1.1. CLASSIFICATION OF THE CLEFT LIP AND PALATE 

In the literature, there is a vast diversity of classifications of orofacial 

malformations, varying with their anatomical reference, with the incisive foramen, the 

limit between the primary and secondary palate, adopted in most of these. SPINA 

(1972) proposed an objective system, modified in 1992 by SILVA-FILHO, widely 

accepted until the present day. In this classification, individuals were categorized into 

three groups, subdivided according to laterality (left, right or bilateral), their location in 

relation to the incisive foramen (pre-foramen, trans-foramen and post-foramen) and in 

complete when they reach, in addition to the lip, the alveolar ridge or incomplete. A 

fourth group was represented by clefts with involvement of other regions of the face, 

being categorized as rare clefts.     

Based on SPINA's classification (1972), unilateral trans-foramen cleft, or 

unilateral complete cleft lip and palate (UCLP), stands out as the one with the highest 

incidence. Freitas et al (2004) reported a prevalence of 37.1% of patients with trans-

foramen clefts in a study with more than 800 patients, followed by isolated post-

foramen clefts (31.7%) and isolated pre-foramen clefts (28, 4%). Cymrot et al (2010) 

observed an even more expressive frequency in a sample of 551 patients who 

underwent surgery at a children's hospital in northeastern Brazil. In their study, 264 

patients were classified as having unilateral trans-foramen cleft, showing about 47.9% 

of the entire series.  

 

1.2. TREATMENT PROTOCOLS  

 The ideal moment for the surgical approach is variable, considering the 

surgeon's experience, the anesthetic risks and the psychosocial impact on the family 

(SHKOUKANI, 2013). There are many different surgical treatment protocols for 

complete CLP, with variations in the initial age of treatment and technique adopted. In 

a large study involving several European centers specializing in the treatment of 
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orofacial clefts, “The Eurocleft study”, more than 190 different protocols were identified 

exclusively for the treatment of UCLP (PHILLIPS et al., 2017; SHAW et al., 2001). 

Treatment of transforamen clefts can occur in a single or multiple stages. It is 

suggested that early closure of the palate could be associated with an improvement in 

the developmental aspect of speech, but producing a negative impact on maxillary 

growth. There is no consensus in the literature on the most appropriate choice and 

there is disagreement between authors regarding the positive and negative 

consequences of each conduct (GUNDLACH et al, 2013). 

When performed in a single stage, the surgery aims to correct CLP 

simultaneously, being defended by some authors who claim a reduction in hospital 

costs, less aggression to soft tissues and, consequently, better healing. However, 

such results are conflicting in the literature and adopted by a restricted number of 

institutions (FUNDALEJ et al, 2015). 

Conceived by Pichler in 1926, the use of a vomer flap to correct the hard palate 

has gained wide acceptance by centers specialized in the treatment of orofacial clefts. 

It can be applied in a two-stage protocol, combining anterior palate closure and 

cheiloplasty in a primary surgery and, subsequently, soft palate correction. This 

procedure has shown excellent results, proving to be safe and associated with lower 

rates of postoperative complications, such as fistulas (SMARIUS, 2016). 

In the “Eurocleft” study, centers that adopted the two-stage palate surgery in 

their protocol, associating the vomer flap in the first stage, showed excellent rates, 

standing out in the long term as the best results related to maxillary growth, as well as 

favorable esthetic results (SHAW et al., 2001; OZAWA et al., 2018). 

 

1.3. AESTHETIC EVALUATION  

 After cheiloplasty and surgical correction of the nose, patients with CLP tend to 

exhibit better facial symmetry, but the interventions are not without sequelae during 

growth and the healing process. Although surgical intervention is performed in early 

childhood and followed by adequate multidisciplinary rehabilitation, a remaining 
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asymmetry in the nose and upper lip region can be seen in the vast majority of patients 

(MEYER-MARCOTTY et al., 2011). 

Assessing facial aesthetics in individuals with CLP is a subjective topic and still 

a major challenge for the surgeon. Although there is still no gold standard model 

adopted with a high rate of reliability, several classifications were used in multiple 

studies for qualitative analysis and showed good statistical reliability results, such as 

the "Visual Analog Scale" (VAS), the " Q-sort” and the Asher-McDade method 

(STOUTLAND, 2017). 

As the method of choice in large multicenter studies, such as Americleft 

(MERCADO et al., 2011), the Asher-McDade assessment system has gained 

notoriety. It is based on the use of standardized photos, evaluating the characteristics 

of 4 components: nasal shape, nasal symmetry, profile view and vermilion border. 

Points are assigned from 1 to 5, with 1 referring to the best result and 5 to the worst 

result. It stands out for being a fast, reliable and low-cost method (MULDER et al., 

2018). 

Comparing aesthetic results by different individuals through photographs consists of a 

qualitative analysis, which may be biased for each evaluator. In order to reduce the 

bias of this analysis, the Kuijpers-Jagtman system was developed, adopting the 

average scores of all observers regarding nasolabial appearance and evaluating their 

correlation coefficient. In addition, a standard of photographs was assigned for 

reference in the score of each evaluated component, similar to the Goslon occlusal 

index, facilitating its replicability by different centers (KUIJPERS-JAGTMAN, 2009). 

 

1.4. COMPLICATIONS 

Complications associated with complete CLP repair include suture dehiscence, 

vermilion misalignment, asymmetries in nasolabial appearance, velopharyngeal 

insufficiency, and fistulas. Among these, the importance of the aesthetic result is 

emphasized once again, since the surgeries for refinement or correction of 

asymmetries in the lip and nose region represent the main reason for seeking 

additional treatment by patients and their families (SEMB et al., 2005). 
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The occurrence of oronasal fistulas is also an important factor in evaluating the results 

of surgery. They present wide divergence in their incidence, with variations from 0 to 

77.8%, being associated with factors related to the patient, such as the age of the 

surgery and the width of the cleft, as well as the technique adopted, if there was 

tension in the repair, bleeding , infection and the surgeon's experience. More often, 

they affect the junction of the hard and soft palate, and may be asymptomatic or result 

in speech and food intake consequences (CROKETT, 2014; HARDWICKE; LANDINI; 

RICHARD, 2014). 

Based on these literature data, we sought to better understand the long-term surgical 

outcomes at our institution. Seeking to identify in a homogeneous sample the impact 

of a specific surgical protocol in relation to the aesthetic result and one of its main 

complications, the incidence of fistulas. 
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2. OBJECTIVE 

Main objective 

To evaluate the aesthetic results and the fistula rates of a specific surgical protocol in 

a reference institution in the treatment of CLP. 

Specific objectives 

 - To analyze the results of nasolabial appearance and facial profile of the same 

surgical protocol in a reference institution in the treatment of CLP.  

- Identify the fistula rates and their place of occurrence of the same surgical protocol 

in a reference institution in the treatment of CLP. 
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    STUDY #1 
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3      STUDY # 1 

The article was written according to the Journal of Cranio-Maxillofacial Surgery 

instructions and guidelines for article submission. 
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Abstract  

 

Background and aim: This study presents a preliminary report of the institutional 

experience after adopting the vomer flap for early closure of hard palate associated 

with lip and nose repair, as the first stage of primary surgeries for unilateral cleft lip 

and palate. This paper focuses on analyzing the postoperative rates of fistula 

development after 2-stage palate repair. 

Methods: A retrospective chart review identified one hundred and thirty-nine non-

syndromic patients with unilateral cleft lip and palate who received a vomer flap for the 

closure of the hard palate during cleft-lip repair in a Brazilian cleft center. The 

occurrence of primary palatal fistula was assessed during the postoperative 

multidisciplinary follow-up and registered by the team in the medical chart and 

photographic records.  

Results: The mean age at the primary lip repair and simultaneous vomer flap was 4.3 

± 1,7 months and 18 ± 10,52 months for posterior palatal closure. The incidence of 

palatal fistula was 21,74% and the most frequent location was the hard palate 

(Pittsburgh type IV), in 36,67%. Adequate palatal function was present in 79% 

(n=109/138) and 21% had speech impairment. 

Conclusions: The authors’ data show that post-operative fistula formation rates were 

relatively high, but functional impairment was quite reliable. Thus, 2-stage palatoplasty 

could be an optional surgical protocol for patients with unilateral cleft lip and palate. 

Keywords: Cleft lip and Palate; surgical protocol; palatal fistula; treatment results 

 

INTRODUCTION 

 

Cleft lip and palate surgical treatment aims to improve the individual's quality of 

life, reconstructing the affected anatomical region and restoring its appearance and 

function. Palatal fistula is the most frequent complication following palatoplasty and 

can result in undesirable oronasal communication. 

The occurrence of oronasal fistulas is an important factor when assessing 

surgical outcomes. Previous studies present a wide range of fistula incidence, with 

variations from 0 to 77.8%.  Patient-related factors, such as age, extent of the cleft and 

postoperative care can be involved in its etiology; as well as the surgical technique, 

surgeon’s experience and perioperative factors, such as repair under tension, bleeding 
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and infection. More often, fistulas affect the junction of the hard and soft palates, and 

may be asymptomatic or result in speech and food intake problems. (Crokett and 

Goudy, 2014; Hardwicke et al., 2014) 

This study presents a report of one specialized center experience after adopting 

the vomer flap for early closure of hard palate, associated with lip and nasal ala repair, 

as the first stage of primary surgeries for unilateral cleft lip and palate (UCLP), followed 

by soft palate repair as second stage, and the occurrence of palatal fistula associated 

with this protocol. 

 

METHODS 

 

This retrospective analysis included 139 non-syndromic patients with unilateral 

cleft lip and palate who underwent primary surgical repair in a Brazilian cleft center by 

one of nine experienced plastic surgeons. All the children were examined and followed 

up under standardized protocols developed by the multidisciplinary cleft team 

composed mainly by plastic surgeons, orthodontists, speech therapists, and 

otolaryngologists. This study was approved and reviewed by the institution's Human 

Research Ethics Committee.  

 

Study Eligibility Criteria 

 

Inclusion criteria included (1) individuals with UCLP; (2) absence of syndromes 

and other associated malformations; (3) use of vomer flap for the closure of the hard 

palate during cleft-lip repair (4) no history of previous orthodontic treatment; (5) no 

secondary lip and nasal repair; and (5) availability of facial photographs in mixed 

dentition age. Exclusion criteria included (1): inadequate photographic documentation.  

Analysis 

The occurrence of primary palatal fistula was assessed during the 

postoperative multidisciplinary follow-up and registered by the team in the medical 

chart and photographic records until the end of data collection, and the oldest patient 

in the sample was ten years old at the time. Subsequently, they were categorized in 

terms of estimated size (in millimeters), their location according to the Pittsburgh 

Fistula Classification System (Figure 1) and presence of symptoms related to speech 
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and feeding. Fistulas located anteriorly to the incisive foramen (types VI and VII) were 

excluded from our analysis. 

 

RESULTS 

 

Demographics 

One hundred and thirty-nine children, 89 male and 49 female, with unilateral cleft lip 

and palate, were included in the study.  The mean age at the primary lip repair and 

simultaneous vomer flap was 4.3 ± 1,7 months (range, 2-12 months) and 18 ± 10,52 

months for the second stage, posterior palatal closure. A team of nine experienced 

plastic surgeons performed the surgical procedures as well as the and follow-up. 

 

Incidence of fistula 

The overall fistula incidence at any time point after the 2-stage palate repair was 

21,01% (n=29), excluding those anterior to the incisive foramen. The location of the 

fistulas, using the Pittsburgh Fistula Classification System, was:  type IV (37,93%), 

type III (34,48%) and type II (6,9% and type I(20,69%).  (Fig 2) 

Female (n=11/49) and male (n=18/89) patients had similar rates. Seventeen fistulas 

(58.6%) were described as having minimal size (less than 1mm). Only two patients 

presented large fistulas, with an extension greater than 5 mm. 

  

 

Function 

Speech was classified according to its intelligibility as normal (n=54) or abnormal in 

three different degrees: mild (n=55), moderate (n=24) and severe (n=4). Adequate 

palatal function was present in 79% (n=109/138) and 21% had speech impairment 

reported during speech and language face-to-face assessment (Fig 3). One individual 

was excluded from this sample due to difficulties in cooperation during the clinical 

examination. 
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DISCUSSION 

 

After a multidisciplinary team discussion regarding the need for an audit report 

on institutional protocols as a necessary step for outcomes measure, this study was 

planned as part of a global team effort. 

Cleft surgeons from different centers have developed many techniques to 

create the ideal protocol and achieve the best results, minimizing the impact of surgical 

procedures on facial growth, promoting normal speech and avoiding complications, 

such as fistulas and dehiscence. Conceived by Pichler in 1926, the use of a vomer 

flap has been gaining wide acceptance by specialized centers in the treatment of 

orofacial clefts. It can be applied in a two-stage protocol, associating closure of the 

anterior palate and cheiloplasty in a primary surgery and, later, correction of the soft 

palate. This procedure showed excellent results in previous studies and has been 

adopted as part of our surgical routine for over twelve years. (Smarius and Breugem , 

2016) 

The analysis of previous studies reporting the incidence and characterization 

of fistulas in cleft patients may demonstrate an important bias, justifying their 

significant divergence in the literature. Although there are numerous classifications, 

based on embryological and morphological criteria, and even including the presence 

of symptoms, the application of the Pittsburgh classification was fundamental to 

categorize and facilitate our analysis, once it is simple and widely accepted. Consistent 

with other studies, all perialveolar fistulas were considered as an intentional residual 

alveolar cleft,  planned to be corrected at bone grafting age, thus excluded from our 

main results. (Brosco et al., 2021; Hardwicke et al., 2014; Cohen et al; 1991)  

The factors associated with this common morbidity could be related to the type and 

width of the palatal cleft, sex of the patient, closure under tension, hematoma and 

experience of the surgeon. Similarly, to other studies, our results showed that the most 

frequent fistula location was the hard palate (Pittsburgh IV), followed by the transition 

zone (type III), but no sex differences were found. (Rautio et al., 2017) 

Despite the establishment of a single protocol in our institution for closing the 

anterior palate in primary surgery, the technique adopted in the second stage varied 

among surgeons, with the Sommerlad and classical Von Langenbeck techniques 

being the most used. Even though a previous meta-analysis has shown that fistula 

rates vary only slightly between the different techniques used for primary cleft palate 
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repair, this could be one of the factors that explains the variability of our results. 

(Bykowski et al., 2015) 

Determining whether velopharyngeal function is adequate or not is a multi-

variable step, ideally requiring the application of standardized data acquisition and 

analysis by more than one professional, as well as inter and intra-evaluator 

comparison. Our results were based on objective reports of previous consultations 

with experienced speech therapists, identifying patients who had speech disorders 

affecting intelligibility and oronasal resonance. Although the total incidence of fistulas 

in our sample was considered high, our speech results can be considered similar to 

most centers, reporting a rate of up to 30% of velopharyngeal insufficiency. Concurrent 

with the development of the present study, a criterious speech assessment of all 

individuals is being designed and performed for a more accurate and detailed analysis. 

(Inman et al., 2005) 

Although based on a retrospective analysis, this data could be the basis for 

further studies due to the sample size, duration of follow-up and also for reflecting the 

outcomes of an international reference high-volume center for the treatment of patients 

with cleft lip and palate. Furthermore, proper assessment of a surgical protocol 

includes as minimum parameters the aesthetic, facial growth and speech results. 

 

CONCLUSION 

 

Two-stage palatoplasty could be an optional surgical protocol for patients with 

unilateral cleft lip and palate. Although our preliminary follow-up results show that the 

palatal fistulas rates were relatively high, functional impairment can be considered 

fairly reliable, corroborating previous studies and showing good outcomes with the 

vomer flap for early closure of hard palate. 
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Fig1. The Pittsburgh Fistula Classification System. (Figure reproduced from Losee et al., 2008) 
 

 
Fig 2. Location of fistulas 
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Fig 3. Surgical Outcome 
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Abstract 

Background and aim: The aesthetic appearance of the nasolabial region is critical to 

assess the success of treatment in patients with cleft lip. This study aimed to audit the 

process and the result in terms of facial aesthetics in one hundred and thirty-nine 

children with non-syndromic unilateral cleft lip and palate (UCLP) treated with the 

same surgical protocol in a single center. 

Methods:  A five-point rating scale (Asher-Mcdade index) was used for assessment 

by three plastic surgeons and was repeated after 2 weeks. The photographs were 

taken at mixed dentition age. Kappa scores were used to assess agreements within 

and between rater reliability. 

Results: 139 children were enrolled (90 boys and 49 girls). At the time of the 

photograph, the mean age of the study population was 6.29 years old. The average 

Asher-McDade Aesthetic Index scores varied between 2.25 and 2.4 for all parameters. 

Intra-observer values ranged from moderate to substantial agreement. 

Conclusion: The 2-stage palate repair results seem to be favorable in the long-term 

follow-up regarding esthetic appearance, however, there are limitations related to the 

subjective methodology adopted. 

Keywords: Cleft lip and Palate; surgical protocol; treatment results 

 

 

 

INTRODUCTION 

 

There is a wide variety of surgical treatment protocols for complete unilateral 

cleft lip and palate (UCLP), with variations in the initial age of treatment and technique 

adopted. Early closure of the palate may be associated with an improvement in the 

developmental aspect of speech, however producing a negative impact on maxillary 

growth and, consequently, affecting facial aesthetics.  (PHILLIPS et al., 2017; SHAW 

et al., 2001; GUNDLACH et al, 2013) 
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Nasolabial appearance after cleft surgery has a major role in determining 

surgical success. The assessment of facial aesthetics is subjective and still a major 

challenge for the surgeon. However, a poor outcome has been associated with 

behavior problems, social anxiety and depression. (HUNT et al., 2005). 

Although there is still no standard model adopted with a high level of reliability, 

several classifications were applied for qualitative analysis and showed good results 

of statistical reliability, such as the “Visual Analog Scale” (VAS), the “Q-sort” and the 

Asher-McDade method. Demonstrating relevant and good reliable results, the Asher-

McDade method has stood out as one of the most popular and already validated in 

previous studies, including Americleft and Eurocleft. (SEMB et al., 2005; MERCADO 

et al., 2011; STOUTLAND, 2017) 

In light of this, this study is the second part of a report of the institutional 

experience after adopting the vomer flap for early closure of hard palate and aims to 

evaluate the aesthetic results of 139 children who underwent a standardized surgical 

protocol in our cleft center. 

 

MATERIAL AND METHODS 

 

This retrospective analysis included 139 consecutive non-syndromic patients 

with complete UCLP who underwent primary surgical repair in a Brazilian cleft center 

by nine plastic surgeons. They underwent lip repair using the Millard technique, 

anterior palate repair with a vomer flap and nasal ala repositioning by the Skoog 

technique at 3 months of age. In a second surgery, at 18 months of age, posterior 

closure of the palate was performed. This study was approved and reviewed by the 

Research Ethics Committee of the Hospital for Rehabilitation of Craniofacial 

Anomalies. 

 

Study Eligibility Criteria 

 

Inclusion criteria included (1) individuals with UCLP between 6 and 9 years of 

age; (2) absence of syndromes and other associated malformations; (3) no history of 

previous orthodontic treatment; (4) no secondary lip and nasal repair; and (5) facial 

photographs in mixed dentition age available. Exclusion criteria included (1): 

inadequate photographic documentation.  
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PHOTOGRAPHS 

 

Digital photographs of the face at a high resolution, saved as JPEG files, 

standardized in anterior and profile, at the age of mixed dentition, following the criteria 

of Asher-McDade et al. (1991) and Kuijpers-Jagtman et al. (2009) indexes. The 

images were cropped to display only the nasolabial area, PowerPoint slides were 

created and they were titled randomly from number 1 to 139. (FIG.1) 

Three plastic surgeons with experience in cleft lip and palate treatment 

independently rated each slide presented twice at a 2-week interval on the same 

computer monitor. The photographic sequence was rerandomized in a different 

sequence for the second assessment. Scores from 1 to 5 were assigned based on the 

nasal shape, nose alignment, vermilion border and profile view. Score 1 represents 

“excellent appearance,” score 2 “good appearance,” score 3 “fair appearance,” score 

4 “poor appearance,” and score 5 “very poor appearance”. A fourth surgeon previously 

explained the entire procedure and performed the calibration session using a panel of 

photographs of 21 children that had not been used in our sample. 

 

STATISTICAL ANALYSIS 

 

Intra- and inter-observer correlation was estimated by kappa index. Cohen 

kappa (κ) statistical analysis was used to determine the intra-observer agreement and 

Fleiss' kappa was used to determine the inter-observer agreement. According to  

Landis and Koch (1977), values of κ greater than 0.8 represent almost perfect 

agreement, values between 0.61 and 0.80 represent substantial agreement,  values 

between 0.41 and 0.60 moderate agreement, values between 0.21 and 0.40  fair 

agreement, and values below 0.20 represent slight agreement beyond chance. The 

mean score for each category assessed was also calculated. Data were analyzed 

using IBM SPSS (Statistical Package for Social Sciences) 25.0 software. 
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RESULTS 

 

Demographics 

 

A team of nine cleft surgeons participated in the performance and follow-up of 

all procedures. One hundred and thirty-nine children were enrolled in this research, 90 

male and 49 female. At the time of the photograph, the mean age of the study 

population was 6.29 years old (0.61 standard deviation). 

 

Scoring agreement  

 

Intra-observer agreement between the 3 graders during 2 sessions and κ 

statistics are displayed in Table 1. A mean intra-observer score of 0.62 (0.49–0.77) 

was found between the first and second rounds of interpretation. Overall, values 

ranged from moderate to substantial agreement. The average Fleiss’ kappa values 

were in fair range of agreement (0.23-0.44), the mean inter-observer score was 0.33. 

 

Aesthetic outcomes 

 

Table 2 shows the results of the assessor evaluations according to the 

AsherMcDade Aesthetic Index. The mean score of the nasal form was 2.39, nasal 

alignment was 2.25, vermilion border was 2.31 and profile was 2.4. Overall, all four 

parameters were considered “fair” to ‘good’ appearance with a total mean score of 

2.34 (2.25 -2.4). Only one surgeon had the result with an average score greater than 

“3”, being classified as “fair” for the profile aspect.  

 

DISCUSSION 

 

Several authors have reported that patients undergoing 2-stage palatal repair 

with vomer flap have good results related to growth and facial appearance. Thus, this 

technique has been used concomitantly with primary lip repair as the first surgical step 

for more than ten years at our cleft center (Mølsted et al., 2017; Ozawa et al., 2018). 



48 
 

The quality of surgery results in patients with cleft lip and palate is expressed 

in the combination of some parameters: speech, hearing, appearance and 

dentoskeletal relationships (Ganesh et al., 2015). In this second part of an institutional 

audit, the evaluation of treatment outcome was restricted to judging facial aesthetics 

through a subjective assessment, the Asher-McDade index. The next evaluations of 

this sample will focus on hearing and speech alterations and on the dental occlusion 

relationship. 

The Asher-McDade index is a reliable procedure to assess and differentiate 

aesthetic outcomes and allows surgeons to reassess a patient’s aesthetics by 

standardized photographs. It has been used many times in the literature as well as in 

other cleft lip repair audits. Cropping the images in a standardized way, leaving only 

the nasolabial region exposed, preserves the patient's identity and makes the judges' 

assessment more valid (Asher-McDade et al., 1992; Kuijpers-Jagtman et al.2009; 

Thomson et al., 2020). 

Similar to the Americleft study (Mercado et al., 2011), which compared four 

centers with a sample of 124 children, the scores obtained in our study also ranged 

from "fair" to good". Based on the 5-point assessment, the mean score for our results 

ranged from 2.25 to 2.40, with nasal alignment being the best result. Although it 

presented the worst score (2.4), the profile view was still considered “good”, 

suggesting that the vomer flap did not have a negative impact on the development of 

the maxilla and that the vast majority of patients had an adequate growth of the face, 

similar to other studies (Gundlach et al., 2013; Liao et al., 2014; Fudalej et al., 2015). 

Overall, the average Cohen kappa values calculated for each observer between 

the first and second sessions was 0.62 indicating a substantial value of intra-observer 

agreement using Landis and Koch's criterion (Landis and Koch, 1977). Possibly, the 

tutorial prior to the beginning of the analysis of the images and training with photos 

that were not part of the study were important to achieve good intra-observer reliability. 

Some studies have related the influence of the surgeon's accumulative experience 

with outcomes, rather than the frequency of performance of the operation (Semb and 

Shawn, 2013; Wes et al, 2018). In our analysis, something intriguing was evidenced 

demonstrating the opposite of those studies. Comparing the mean scores of individual 

esthetic results per surgeon, all produced “fair” to “good” nasolabial appearance (2.12-

2.49). Of the nine surgeons, five performed twenty or more primary surgeries in the 

evaluated period. When analyzing this group, most of them have more than twenty 
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years of experience in treating cleft patients, but surgeon #9 showed to have the best 

average score (2.12), even though he was not considered a senior surgeon, having 

performed the procedures with less than 5 years of experience, still at the beginning 

of his career. 

There are some limitations to consider in our paper. The Asher-McDade index 

did not provide details related to the appearance of the scar and, secondly, because 

it omitted a basal view, we could not analyze in more detail the columella and nasal 

symmetry. Although we have individualized a specific group, children with UCLP, the 

width of the cleft may be a bias, as we do not use pre-surgical nasoalveolar molding 

in our routine and a very heterogeneous group was analyzed in terms of cleft size. 

Thus, it is suggested that wide clefts may have a worse outcome and perhaps this 

subdivision should be encouraged for use in further studies. 

Despite of the fact that our overall aesthetic results were not considered 

inappropriate (mean total = 2.34) and appear slightly better than those reported by 

Americleft (approx. 2.9) and Eurocleft (approx. 3.0), we must look for ways to improve 

our outcomes in order to achieve results that are ideally excellent (Mercardo et 

al.,2011; Semb et al, 2005). Thus emphasizing the importance of carrying out 

institutional audits to identify possible weaknesses and seek ways to correct them. 

 

CONCLUSION 

 

Although this is a retrospective study, our evaluation using a subjective method 

of differentiating the esthetic result suggests a favorable outcome for 2-stage palate 

repair using the vomer flap. In addition, this audit is extremely relevant in the analysis 

of the quality of care in our institution, which has more than fifty years of experience in 

the treatment of cleft patients. 
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Fig 1 . Example of cropped images 

 

 
Tab 1. Intra-observer agreement. 

 

 

 

Tab 2. Mean scores per surgeon grouped for each category. 
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5. GENERAL CONCLUSIONS 

 

 

Our overall nasolabial aesthetic results were considered adequate. Fistula formation 
rates were relatively high, but functional impairment was quite reliable. Thus, 
demonstrating that 2-stage palatoplasty could be an optional surgical protocol and 
highlighting the importance of periodically carrying out institutional audits to identify 
possible weaknesses in adopted protocols and seek ways to correct them and provide 
the best result to our patients. 
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