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Abstract

Cleft palate is a congenital abnormality that occurs in the mouth and surrounding structures. The most used
classification of cleft palate by Veau (1931). To repair the palatal defect, shape and function, surgical correction is
necessary. There are various types of palatoplasty techniques that can be used, such as Veau-Wardill-Kilner.
Palatoplasty may causes complications such as palatal fistula. Department of Oral and Maxillofacial Surgery, Faculty of
Dental Medicine, Airlangga University has been carrying out a social service for cleft lip and palate surgery repair since
year 2008 in various regions in Indonesia. However, until now, there is no data available related with the incidence of
palatal fistula.

Purpose: To observe the comparison between the palatal fistula incidence post palatoplasty using Veau-Wardill-Kilner
technique based on gender.

Methods: This study based on 113 palatoplasty cases using Veau-Wardill-Kilner technique taken from Oral and
Maxillofacial Cleft Palate Surgery Social Service data, Faculty of Dental Medicine, Airlangga University from the period
of 2013 until 2022. Data analysis used Kruskal-Wallis on IBM SPSS version 29 Windows.

Results: from 113 patients, 20 cases (17,7%) showed that there is developed palatal fistula. Between the incidence of
palatal fistula in men and women observed after palatoplasty procedure using Veau-Wardill-Kilner, higher percentages
of palatal fistula were found in women (p=0.426).

Conclusion: The incidence of palatal fistula post palatoplasty using Veau-Wardill-Kilner technique in women is higher
than men.
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1. Introduction

Cleft palate is a congenital defect that occurs in the mouth and surrounding structures. The occurrence of cleft palate is
influenced by both genetic and non-genetic factors. Cleft palate can cause several dental abnormalities, such as
hypodontia, hyperdontia, microdontia, ectopic teeth, impaction, transposition, delayed growth, crown and root
malformations, and caries (Vyas et al.,, 2020). In addition, anatomical deformities can also occur in the lips, nose, alveoli,
palate, maxilla, mandible, or soft palate muscles (Dewi, 2019). Patients will also have difficulty speaking, eating, and ear
infections can occur (Vyas et al.,, 2020).
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Various classifications of cleft palate have been developed. However, the classification that is quite often used is the
classification by Veau. The Veau classification system was created to improve the previous system which was considered
too complex and impractical (Houkes et al., 2023). According to Veau, there are four types of cleft palate, including: class
I: cleft only in the soft palate; class II: cleft in the soft and hard palate; class III: cleft in the soft and hard palate extending
unilaterally through the alveolus; and class IV: cleft in the soft and hard palate extending bilaterally through the alveolus
(Subramanyam et al., 2020).

Figure 1 Veau's Classification of Cleft Palate (Shkoukani et al., 2014)

Cleft palate sufferers can undergo palatoplasty to restore the normal shape and function of the palate (Naidu et al.,
2021). There are various types of palatoplasty techniques that can be used, such as Veau-Wardill-Kilner for incomplete
cleft palate (Sadhu and Chauhan, 2023). The Veau-Wardill-Kilner technique is able to increases the length of the palate
(Naidu et al, 2022). However, Veau-Wardill-Kilner may leaves the membranous bone exposed (Aboulhassan et al.,
2023).

Figure 2 Veau-Wardill-Kilner palatoplasty (Shkoukani et al., 2014)

Palatoplasty can cause complications, namely the appearance of a palatal fistula. Fistula is an abnormal connection
between the nose and mouth through the palate (Katsube et al., 2023). In a palatal fistula, there will be a channel
between the oral and nasal cavities that forms scar tissue through the epithelialization process (Pascawinata and
Rahmat, 2018). Palatal fistula can appear as an asymptomatic hole or be characterized by speech disorders,
regurgitation, and difficulty maintaining oral health (Park et al., 2022). The incidence of fistula after cleft palate surgery
varies up to 45% (Eltahir, 2021).

Figure 3 Palatal Fistula (Rossell-Perry, 2015)

Risk factors for palatal fistula can be due to surgical techniques (Park et al,, 2022). Errors in palatoplasty techniques
that may cause fistulas include lack of mobilization, tissue tension, injury during reintubation, poor tissue handling,
failure of layered closure, bleeding, and infection (Mahran and Rizq, 2023). Park et al. (2022) reported that 3.1%
patients experienced palatal fistulas after palatoplasty procedure using the Veau-Wardill-Kilner technique. Therefore,
before performing palatoplasty, dentists specializing in oral and maxillofacial surgery need to consider the various risks
that may occur (Pollard et al., 2021).
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Brosco-Dutka (2021) developed a protocol for fistula classification. It is stated that this needs to be done to find out how
to prevent and treat palatal fistulas. Another study stated that the classification of palatal fistula is important for
treatment planning and communication between craniofacial specialists (Haukes R. et al., 2023). There are five regions
where palatal fistula occurs, including region 1 in the pre-alveolar and/or alveolar arch, region 2 in the post-alveolar,
region 3 in the hard palate after the incisive foramen, region 4 in the transition area between the hard and soft palate,
and region 5 in the soft palate.

The Department of Oral and Maxillofacial Surgery, Airlangga University has been conducting social service activities for
cleftlip and palate surgery since 2008 in various regions in Indonesia. Some of the regions that have been visited include
Lombok, Situbondo, Bima, Tuban, Kudus, Semarang, Kupang, Probolinggo, Sampang, and Kediri. Until now, there has
been no research evaluating the incidence of palatal fistula after palatoplasty in the social service of the Department of
Oral and Maxillofacial Surgery, Airlangga University. The incidence of palatal fistula is considered to be influenced by
surgical techniques and can affect the quality of life of sufferers. Therefore, researchers are interested in discussing this
further. It is hoped that this study can be a basis for consideration by dental specialists in oral and maxillofacial surgery
and patients in performing palatoplasty.

2. Material and methods

2.1. Type and Design of Research

The type of research used in this study is observational analytical clinical research with a retrospective study design.
The study was conducted by tracing secondary data without any treatment. The population in this study were
palatoplasty patients who came and were recorded in the Community Service data for Cleft Palate Social Services, Oral
and Maxillofacial Surgery, Faculty of Dentistry, Airlangga University for the period January 2013 to December 2022.
This study used total sampling, namely all patients who were treated and recorded in the Community Service data for
Cleft Palate Social Services, Oral and Maxillofacial Surgery, Faculty of Dentistry, Airlangga University for the period
January 2013 to December 2022 that were in accordance with the inclusion and exclusion criteria of the study. The
inclusion criteria of this study were patients with primary palatoplasty treatment at the Cleft Palate Social Service of
Oral and Maxillofacial Surgery, Faculty of Dentistry, Airlangga University who were recorded in the data using the Veau-
Wardill-Kilner technique of all ages and genders, undergoing postoperative control, and experiencing palatal fistula.
The exclusion criteria of this study were patients at the Cleft Palate Social Service of Oral and Maxillofacial Surgery,
Faculty of Dentistry, Airlangga University who underwent secondary palatoplasty. The study was conducted at the
Special Dental and Oral Teaching Hospital (RSKGM-P) of Airlangga University which was carried out from July 2023 to
September 2023.

2.2. Ethical Eligibility Test and Data Collection

The researcher conducted an ethical eligibility test at the Dental and Oral Teaching Special Hospital, Faculty of Dentistry,
Airlangga University and collected patient data from January 2013 to December 2022 who met the inclusion and
exclusion criteria.

2.3. Recording Patients with Palatal Fistula

The researcher recorded data on patients with palatal fistula after postoperative control. According to Brosco-Dutka,
there are five regions where palatal fistula occurs, namely region 1 in the pre-alveolar and/or alveolar arch, region 2 in
the post-alveolar, region 3 in the hard palate after the incisive foramen, region 4 in the transition area between the hard
and soft palate, and region 5 in the soft palate. The classification of the palatal fistula region is only a descriptive analysis.

2.4. Data Processing and Statistical Testing

In this study, a comparative test was conducted to determine the comparison of palatal fistula incidence between men
and women. Data processing was carried out using IBM 38 Software Statistical Product and Service Solution (SPSS) data
is presented in tabular form. The data was processed by conducting it as a descriptive analysis to determine the
distribution of samples based on gender and age. Descriptive analysis was also conducted to determine the distribution
of palatal fistula incidents based on gender, age, and the distribution of palatal fistula regions based on the Veau-Wardill-
Kilner techniques. Normality test was carried out using the Kolmogorov-Smirnov Test and homogeneity test with the
Levene Test. Correlation test was carried out with One Way ANOVA if the data was normally distributed and was carried
out with the Kruskal-Wallis test if the data was not normally distributed.
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3. Results

The data obtained in this study came from the data of Community Service for Cleft Palate Social Service of Oral and
Maxillofacial Surgery, Faculty of Dentistry, Airlangga University. After selecting the inclusion and exclusion criteria, a
total of 113 palatoplasty patient data were obtained that could be analyzed.

Table 1 Demographic Data of Palatoplasty Patients

Category Frequency | %

Gender | Men 60 53
Women 53 47

Age Babies and Toddlers (<5 years) | 61 54
Children (5-9 years) 27 24
Teenager (10-18 years) 18 16
Adult (19-59 years) 7 6

Table 5.1 shows the demographic data of palatoplasty patients in the form of gender and age that have been analyzed
descriptively. A total of 60 people (53%) of all palatoplasty patients in this study were men and 53 others (47%) were
women. Based on the age category by the Ministry of Health, patients who underwent palatoplasty at the age of infants
and toddlers were 61 people (54%); children were 27 people (24%); adolescents were 18 people (16%); and adults
were 7 people (6%).

Table 2 Distribution of Incidence of Palatal and Regional Fistula in Palatoplasty Patients

Category Frequency | %

Palatal Fistula Yes 20 17,7
No 93 82,3

Palatal Fistula Region | Regio1 | 0 0
Regio2 | 1 5
Regio3 | 5 25
Regio4 | 1 5
Regio5 | 13 65

Based on table 5.2, it is known that of all patients, there were 20 patients or 17.7% who experienced palatal fistula.
Meanwhile, 93 patients or 82.3% did not experience palatal fistula. The distribution of palatal fistula regions is very
diverse. In this study, palatoplasty patients most often experienced palatal fistula in region 5, namely 13 people or 65%.
Then, followed by region 3 as many as 5 people or 25%; regions 2 and 4 as many as 1 person or 5%; and no patients
experienced palatal fistula in region 1.

Table 3 Distribution of Palatal Fistula Incidents Based on Gender and Age of Palatoplasty Patients

Category Incident | %

Sex | Men 9 45
Women 11 55

Age | Babies and Toddlers (<5 tahun) | 10 50
Children (5-9 tahun) 4 20
Teenager (10-18 tahun) 5 25
Adult (19-59 tahun) 1 5
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Table 5.3 shows that the incidence of palatal fistula in women is higher than men, namely 11 people each (55%). Based
on age category, there were 10 incidents of palatal fistula (50%) that occurred in infants and toddlers; 4 incidents (20%)
in children; 5 incidents (25%) in adolescent and 1 incident (5%) occurred in adulthood.

Table 4 Contingency Coefficient Test Results

Variable | Palatal Fistula | Frequency | Kruskal-Wallis | Information

Gender Yes 20 (17,7%) | 0.426 There is no significant difference
No 93 (82,3%)

*signification o = 0,05

3.1. Analysis of Research Results

The data must be tested with a data normality test and a data homogeneity test before we decide the type of comparative
test that we will use. The results of the data normality test can be interpreted that the data is not normally distributed,
so the comparative test we use is Kurkal-Wallis. Kruskal-Wallis test in this study uses a significance value of a = 0.05. If
the significance value is less than 0.05, it can be stated that there is a significant difference. Conversely, if the significance
value is more than 0.05, it is stated that there is no significant difference. Based on table 5.4, the results of the correlation
test between the incidence of post-palatal fistula and surgical techniques are that there is no significant difference
between the incidence of palatal fistula in men and women (p = 0.426).

4., Discussion

Based on the demographic table, it is known that from a total of 113 samples undergoing palatoplasty, the number of
men patients was greater than women patients. This is inconsistent with a study in the Netherlands which reported that
the prevalence of cleft palate in men is less than cleft palate in women (Pool, et al., 2020). In a study by Zhu et al. (2021)
in China and Widhani et al. (2022) in Indonesia, it was also reported that the incidence of cleft palates in women was
more frequent. The exact explanation for the difference in prevalence is still being debated. Differences in craniofacial
development time are considered to be one of the contributing factors. Genetic variation may also be a supporting factor
(Pool, et al,, 2020). The study stated that women's hormones can be related to the palatine process. In women, the shift
of the palatal shelves from vertical to horizontal occurs one week longer than in men. This will affect the appearance of
clefts (Nagase et al., 2010). Based on table 5.3, the incidence of palatal fistula post palatoplasty in women is higher than
men. Studies by Balushi et al. (2017 and Buller et al. (2023) also showed equivalent results, while studies by Mahajan
et al. (2018) and Park et al. (2021) reported that the incidence of palatal fistulas was greater in men but there was no
significant relationship.

According to the Ministry of Health, there are five age categories, such as infants and toddlers (<5 years), children (5-9
years), adolescents (10-18 years), adults (19-59 years), and the elderly (>60 years). In this study, most patients who
underwent palatoplasty were one year old. This is in accordance with the theory that there are three palatoplasty time
ranges, which is early (6-9 months), standard (10-18 months), and late (>18 months) (Naidu et al., 2022). A study by
Skolnick et al. (2022) reported that 85% of operators performed palatoplasty on patients aged 9-12 months. Several
other researchers stated that the age of 12 to 18 months is the best time. The timing was chosen to promote scar tissue
formation and considerably increase speech ability (Laras et al., 2020; Ruslin et al. 2019).

In this study, the most cases of palatal fistula based on age category were infants and toddlers, especially patients aged
2 years. Based on 20 patients who experienced palatal fistula, only two patients underwent palatoplasty within the
standard time frame. Most of the others had undergone late palatoplasty. Starting from the age of two years, speech
ability will develop so if palatoplasty is not performed before that age, the development of speech will be disrupted
(Naidu et al.,, 2022). The results of late palatoplasty will be less satisfactory due to the patients with a mature skeletal
shape “because it requires additional incisions so that tension in the midline will increase (Vieira et al., 2020).

This study was conducted in various regions in Indonesia and some were in rural places. A small proportion of patients
in this study were in the adult age category. In rural places, it is extremely rare to meet patient age requirements for
surgery. One possible cause is the late diagnosis of clefts and the lack of resources to immediately treat cleft palate.
Many cleft palate sufferers undergo surgery because of social services such as in this study due to financial constraints
(Ruslin et al., 2019). A study by Harb et al. (2021) stated that cleft palate patients with low socioeconomic status will
undergo palatoplasty later than patients with good socioeconomic status. There are many factors that influence this
situation, such as the lack of access to health services, transportation, geographic location, education, and so on. A study
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by Meara et al. (2015) also stated that the problem of patients in rural places is the difficulty of getting treatment
because they have to pay for medical expenses and transportation. Patients also have less knowledge about treatment
options. This will certainly increase the risk of post-operative complications for patients.

In this study, the overall incidence of palatal fistula was 17.7%, which is higher than the incidence in North Carolina,
which was 1.6% (Losken et al.,, 2011). However, these results are still lower than studies in Thailand and China which
stated that the incidence of fistula was 26.07% and 77.8% (Saothonglang et al., 2021; Mak et al., 2006). Studies by
Vityadewi and Bangun (2013) in Jakarta, Indonesia showed the percentage of palatal fistula after palatoplasty was
20.4%.

According to Brosco-Dutka (2021), there are five regions where palatal fistula occurs. In this study, the highest incidence
of fistula occurred in region 5, namely the soft palate. A study by Mahajan et al. (2018) showed different results, which
were higher in the anterior or hard palate at 65.57%. Likewise, a study by Garg et al. (2019) stated that the location of
the most palatal fistulas was in the incisive foramen. This is because dissection in the anterior palate is more difficult,
especially in the nasal layer. A study by Murthy (2011) showed that the location of palatal fistulas most often occurred
between the hard and soft palates. Possible causes of this are lack of mobilization and tissue deficiency. Palatal fistula
in region 5 can occur because during palatoplasty to prevent increased tension, an additional incision is made on the
lateral soft palate. Even though the additional incision has been made, there is still tension that is difficult to avoid,
which can cause palatal fistula (Vieira et al, 2020). Palatal fistula can also occur if there is excessive tension or the
palatal tissue is too thin (Pramono, 2023).

The results of Kruskal-Wallis test between the incidence of post-palatal fistula in men and women showed no significant
difference (p=0.426). The percentage of palatal fistula incidence that did not differ much between men and women
means that Veau-Wardill-Kilner technique is good for repairing cleft palates in men and women. According to Mahajan
et al. (2018), Sakran et al. (2020), and Katusabe et al. (2018) study, reported that there was no significant relationship
between surgical techniques and the appearance of fistulas. This may be influenced by the distribution of cases using
various surgical techniques, where in this case the Veau-Wardill-Kilner technique was used more. Several studies have
stated that the Veau-Wardill-Kilner technique has a low incidence of palatal fistula. Even a study by Pollard et al. (2021)
showed zero results. There are several reasons for this. According to surgeons, the Veau-Wardill-Kilner technique is
suitable for repairing incomplete cleft palates (Naidu et al., 2022). This technique also produces good midfacial in the
long term (Balushi et al., 2017). The pushback flap suture is expected to close the gap well and improve speech function
(Ariawan et al.,, 2021). In addition, Veau-Wardill-Kilner can lengthen the palate and produce a better retroposition
position of the levator muscle (Naidu et al, 2022). However, Abdel-Aziz and Ghandour (2010) studies showed
conflicting results. After palatoplasty using the Veau-Wardill-Kilner technique, there were two patients with incidents
of palatal fistula between the hard and soft palate. One study also stated that there was a 12% incidence of postoperative
palatal fistula with the Veau-Wardill-Kilner technique (Abdel-Aziz and Ghandour, 2011). This may be caused by the
difficulty of elevating the oral and nasal mucosa because it is attached to the midline of the posterior edge of the hard
palate, resulting in mucosal tears. In addition, Veau-Wardill-Kilner only uses one layer of anterior mucosa, which can be
a risk factor for palatal fistula (Shkoukani et al, 2014). There is no palatoplasty technique that can simultaneously
prevent incidents of palatal fistula, good speech development, and reduce facial hypoplasia. Each technique certainly
has its own advantages and disadvantages (Naidu et al.,, 2022).

The skill or experience of the operator may play a role in the incidence of palatal fistula. The operator must minimize
tension and maintain blood vessel supply so that healing can occur. A study by Park et al. (2022) stated that different
operator experiences in each palatoplasty technique can affect the incidence of palatal fistula. Onah et al. (2020) also
stated that the incidence of palatal fistula was higher in operations performed by less experienced operators.

Another factor that can be a risk factor for palatal fistula incidents in this study is postoperative care. After palatoplasty,
the food consumed by the patient needs to be considered. Patients should consume liquid and soft foods for one month.
This is because hard textured foods can damage palatoplasty sutures (Salim et al.,, 2023). Coughing and sneezing can
also damage the sutures so patients are advised to open their mouths when sneezing (Raghavan et al., 2018).

The results of palatoplasty are not easy to measure because they require a sufficient number of samples, long-term
follow-up, and various data to evaluate the results (Naidu et al.,, 2022). Some patients only had a check-up for 7 days so
that the healing process was not optimal and the appearance of a fistula could not be known. Then, some preoperative
and postoperative clinical photos were unclear. It is hoped that this study can be a basis for consideration by dental
specialists in oral surgery and patients in performing palatoplasty and can reduce the risk of palatal fistula.
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5. Conclusion

From this study it can be concluded that the incidence of palatal fistula after palatoplasty with the Veau-Wardill-Kilner
technique is higher in men than in women.
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