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Abstract 

 

Study of the Association Between 

Soft Palate Lengthening and Speech 

Outcome in Cleft Palate Patients  
 

Sa Hyeok Hong 

Department of Plastic and Reconstructive Surgery 

College of Medicine 

The Graduate School 

Seoul National University 

 

 

To achieve good velopharyngeal function and normal speech, the soft palate 

requires sufficient length and normal functioning velar muscles to separate the 

oropharynges. The purpose of this study is to identify a correlation between 

the extent of soft palatal lengthening and speech outcome. A total of 43 

patients with cleft palates who underwent surgery were intended in this study. 

Those with associated syndromes, hearing problem or physical, perceptional, 

language development problem that could influence speech development were 
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excluded from the analysis. Preoperative and postoperative soft palatal lengths 

were measured by a method devised by the authors. Postoperative speech 

outcome was evaluated around 3 years by perceptual speech evaluation. 

Statistical analysis was performed between the extent of palatal lengthening 

and postoperative speech outcome by Mann-Whitney U test and Kruskal-

Wallis test. The authors could not find any significant correlation. Although 

additional clinical trials are necessary, we confirmed, through statistical 

analyses, that the major prognostic factors influencing speech outcome after 

palatoplasty are other intraoperative constituents, such as accurate 

reapproximation of the velar musculature, rather than the palate longitudinal 

length. 

 

Key words: palatal lengthening, speech outcome, cleft palate  

Student Number : 2014-21144 
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I. Introduction 

 

The primary goal of palatal repair is to provide a functional velopharyngeal 

mechanism for the development of normal speech and minimize any 

detrimental effects on maxillofacial growth. To accomplish this, many 

techniques have been described concerning palatal lengthening, with the aim 

of improving speech outcomes, by optimizing the anatomy of the repaired 

cleft velopharynx.
1-7

 Speech is formed when the movement of the articulation 

organs changes the size and shape of the oral cavity, and the air current 

regulates the amount and method of emission
8
. Reapproximation of the velar 

musculature is now considered to be an integral part of speech development, 

and some studies have also proved that radical retrorepositioning and accurate 

approximation of the velar musculature enhances speech development.
9-11

 

However, although several studies assessing the postoperative speech 

outcome have been conducted, the correlations between the extent of soft 

palatal lengthening and speech outcome have not been reported. There was a 
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study on whether the extent of palatal lengthening contributed to the speech 

outcome.
12

 However, this study measured the total palatal length instead of 

the actual palatal length instead of >Ba, which contributes to watertight 

contact between the soft palate and posterior pharyngeal wall. Moreover, in 

previous studies, a statistical analysis was not performed to determine whether 

gender, operation method, and cleft type had an association with speech 

outcome. At our institution, all patients with cleft palates had their palatal 

length measured preoperatively and postoperatively. We aimed to determine 

whether the extent of soft palatal lengthening would be directly proportional 

to speech ability by examining the statistical relationship between the extent 

of palatal length change after cleft palate repair and postoperative speech 

outcome.  
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II. Materials and Methods 

1. Patients 

This prospective study included patients before the age of 18 months with 

incomplete and complete cleft palates, who had undergone cleft palate repair 

at our institution between May 2007 and April 2013. These patients were able 

to bear postoperative speech evaluation at 3 years, without any postoperative 

complications, such as palatal fistula or flap necrosis. Patients with associated 

syndromes, hearing problem or physical, perceptional, language development 

problem that could influence speech development were excluded from the 

analysis. Among those who met the inclusion criteria, a total of 43 patients 

were intended for statistical analysis. Patients had an operation by various 

methods. Twenty-six patients were repaired by LITE (Limited Incision with 

Thorough Elevation) palatoplasty, 3 patients by 2-flap palatoplasty, and 14 

patients by Furlow double-opposing Z-palatoplasty. LITE palatoplasty is 

similar to the original two-flap palatoplasty, but without the incision that 
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extends to the anterior tip of the hard palate (Fig 1). All operations were 

performed by a single surgeon. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

FIGURE 1. Schema of LITE palatoplasty. A. Incision design of the LITE 

palatoplasty. B. Mucoperiosteal flaps are elevated from the hard palate and the 

greater palatine vessels are gently freed. The abnormal insertions of the velar 

muscles are released from the hard palate and the tendons of tensor veli 

palatini are detached from the hamulus under 3.5 loupe magnification. 

Complete release of velar musculature results in the retromedial mobilization 

of the soft palate. C. Closure of the nasal lining. Z-plasty is incorporated to 

lengthen the nasal layer of the soft palate. D. All raw surfaces are repaired 

leaving no bony exposure. 
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2. Soft Palatal Length Measurement 

The authors measured the soft palatal length in both straight and curved 

dimensions using a flexible paper ruler (Fig. 2), while patients were under 

general anesthesia with a Dingman retractor suitably placed. The length of the 

soft palate was measured at the midline of the cleft from the level of the 

maxillary tuberosity to the uvula. The straight distance between these 2 points 

and the curved distance along the palatal surface were recorded in millimeters 

before and immediately after the cleft palate repair. The actual linear 

dimensions that were lengthened in both straight and curved manners were 

recorded separately by subtracting the preoperative length from the 

postoperative length. The extent ratio of straight and curved palatal 

lengthening was calculated as below. 

 

The extent ratio of soft palatal lengthening =  
postoperative length

preoperative length
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FIGURE 2. Method to quantify the lengthening effect of the soft palate in 

surgical procedure. The length of the soft palate was measured at the midline 

of the cleft from the level of the maxillary tuberosity to the uvula, 

preoperatively (A) and postoperatively (B) 

 

 

3. Speech Evaluation 

Hypernasality, nasal emission, compensatory misarticulation, percentage of 

consonants correct and nasalance score were measured via a perceptual 

speech evaluation, Urimal test of Articulation and Phonology, and nasometry 

(Nasometer II model 6400, Kay-PENTAX, USA). Most patients were 

evaluated on their speech ability during their long-term follow-up period that 

spanned for more than 3 years by an objective scoring system.  
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4. Statistical analysis 

Statistical analysis was performed to determine whether the extent of palatal 

lengthening would directly be proportional to speech ability. Mann-Whitney 

U test or Kruskal-Wallis test were used between the straight palatal 

lengthening increment (mm), extent (%), and postoperative average speech 

score (Fig. 3.). The same method was applied between the curved palatal 

lengthening increment (mm), extent (%), and average speech score (Fig. 4.). 

In addition, statistical analysis (Fisher’s exact test) was used to investigate 

whether gender, operation method, and cleft type wound may be related to 

speech outcome. A value of P = 0.05 was considered statistically significant, 

and all calculations were performed using SPSS for Windows, version 18.0 

(SPSS, Inc, Chicago, Ill).  
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III. Results 

 

 
A total of 43 patients were included for final analysis in this study. The 

median value of straight palatal length increment after cleft palate repair with 

LITE method was 2.94 mm (0.50 to 9.00 mm), which corresponds to a 12.0% 

lengthening. The median value of curved palatal length increment with LITE 

method was 3.38 mm (0.50 to 11.50mm), which corresponds to a 17.0% 

lengthening. The median value of straight palatal length increment after cleft 

palate repair with two-flap palatoplasty was 2.00 mm (1.00 to 5.50 mm), 

which corresponds to a 11.0% lengthening. The median value of curved 

palatal length increment with two-flap palatoplasty was 2.67 mm (1.00 to 

4.00mm), which corresponds to a 13.0% lengthening. The median value of 

straight palatal length increment after cleft palate repair with double opposing 

z-plasty was 2.50 mm (1.00 to 9.00mm), which corresponds to an 11.0% 

lengthening. The median value of curved palatal length increment with double 

opposing z-plasty was 3.50 mm (1.00 to 9.50 mm), which corresponds to a 
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17.0% lengthening (Table 1).  

The homogeneity test was performed to see whether gender, operation 

method, and cleft type wound are related with speech outcome (Hypernasality, 

nasal emission, compensatory misarticulation, nasalance score pa, nasalance 

score pi) using Fisher’s exact test (Table 2). A score of 0 indicates normal 

outcome and scores of 1 and 2 suggest abnormal outcome. Most of the 

patients had good speech outcome (Hypernasality – 41/43, 95.34% Nasal 

emission – 37/43, 86.04% Compensatory misarticulation – 40/43, 93.02% 

Nasalance score:pa – 22/24, 91.66% Nasalance score:pi – 23/24, 95.83%). 

Results show that there is no statistical significance between the groups (all P 

> 0.05).  

The normality test was also performed to verify whether the results follow 

a normal distribution. As the results did not follow a normal distribution, non-

parametric methods (Mann Whitney U test, Kruskal-Wallis test) were used to 

evaluate the correlation between soft palate lengthening and speech outcome. 

The correlation between soft palate lengthening and speech outcome was 
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analyzed using 5 parameters (Hypernasality, nasal emission, compensatory 

misarticulation, nasalance score pa, nasalance score pi) via Mann-Whitney U 

test and Kruskal-Wallis test. The results show that there is no significant 

correlation between the soft palatal lengthening and speech outcome (all P > 

0.05) (Fig. 3-4.) 
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Homogeneity test was carried to see whether the sex, operation method and cleft type wound be any relation with speech outcome. 

(Hypernasality, nasal emission, compensatory misarticulation, nasalance score pa, nasalance score pi) using Fisher’s exact test. Score 0 is 

normal outcome and score 1,2 are abnormal outcome. Results show there is no statistical significance between the groups (all P > 0.05).  
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FIGURE 3 
Statistical analysis of the correlation between soft palate lengthening and speech outcome (Ratio straight) 

The correlation between soft palate lengthening and speech outcome was analyzed using 5 parameters (Hypernasality, nasal emission, 

compensatory misarticulation, nasalance score pa, nasalance score pi) via Mann-Whitney U test and Kruskal-Wallis test. A score of 0 means 

normal outcome and scores 1 and 2 indicate abnormal outcome. Results show that there is no significant correlation between the soft palatal 

lengthening and speech outcome (all P > 0.05).  
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FIGURE 4 

Statistical Analysis Of The Correlation Between Soft Palate Lengthening And Speech Outcome (Ratio curved) 

The correlation between soft palate lengthening and speech outcome was analyzed with 5 parameters (Hypernasality, nasal emission, 

compensatory misarticulation, nasalance score pa, nasalance score pi) using Mann-Whitney U test and Kruskal-Wallis test. Score 0 is normal 

outcome and score 1,2 are abnormal outcome. Results show there are no significant correlation between the soft palatal lengthening and 

speech outcome (all P > 0.05).  
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IV. Discussion 

 

Palatoplasty, performed on cleft palate patients, is a procedure to correct the 

focalization ability and to achieve normal speech, oral intake of food, and 

early maxillary growth during development. The efficacy of palatoplasty has 

been demonstrated.
4, 6, 13, 14

 

 The primary goal of palatoplasty is not only to close the cleft palate, but 

also to restore it anatomically to achieve normal function of the 

velopharyngeal mechanism. Among several surgical techniques, a two-flap 

palatoplasty has reportedly proven to show several advantages in terms of 

clinical outcome, speech outcome, and dental arch relationship. Various 

studies have reported that two-flap palatoplasty confers low risks of 

postoperative complications and velopharyngeal insufficiency.
7, 8, 15-18

 

However, in a recent study, LITE (limited incision and thorough elevation) 

palatoplasty showed excellent results over the two-flap palatoplasty.
19

 The 

limited incision with thorough elevation (LITE) palatoplasty lengthens the 
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soft palate by full mobilization of the velar musculature and reconstruction of 

the muscles. The LITE palatoplasty also completely repairs the hard palate 

and leaves no raw surfaces, which can be disadvantageous to the maxillary 

growth. 

 Previous studies emphasized that to achieve normal speech and adequate 

velopharyngeal function, the soft palate needs sufficient length and normal 

functioning velar muscles to separate the oropharynges and nasopharynges.
1, 3, 

17, 18, 20, 21
 This study is based on soft palatal length, or in other words, 

functional palatal length that contributes to watertight contact between the soft 

palate and posterior pharyngeal wall. Although measurement error could 

occur when quantifying the lengthening effect of the soft palate in surgical 

procedure, with standardized measurement by the senior author, it is thought 

to be negligible.  

 To provide a functional velopharyngeal mechanism with good speech 

outcome, there are several key points to be emphasized. First, the entire 

palatal cleft needs to be closed in a single operation. Second, the area of 
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exposed bone of the hard palate needs to be minimized to reduce adverse 

effects on maxillary growth. Third, constructing an adequately functioning 

soft palatal sling is essential by reorienting the muscles and suturing them 

without tension. We verified the absence in correlation between the extent of 

postoperative soft palatal lengthening and speech outcome by statistical 

analysis. It is not so much the length of the palate that allows for normal 

speech production, but a functional velar muscle sling. Leaving obligative 

factors like width of cleft or paucity of muscles, other intraoperative 

constituents, such as accurate reapproximation of the velar musculature, 

should be emphasized more in cleft palate repair rather than palatal 

lengthening itself. Future studies with a larger patient pool are needed to 

obtain preoperative findings, such as those obtained in this study. 
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V. Conclusion 

 

In this study, the soft palatal lengthening and speech outcome did not show 

any statistical significance. Through statistical approach, the major prognostic 

factors that influence speech outcome after palatoplasty are other 

intraoperative constituents, such as accurate reapproximation of the velar 

musculature, rather than the longitudinal length of the palate longitudinal 

length.   
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국문 초록 

 

 

 

 
정상 발화와 유기적인 입천장인두기능을 얻기 위해서 연구개는 

충분한 길이와 함께 정상기능을 하는 입천장근육이 필요하다. 연구

개 길이 연장에 대한 중요성은 이전 연구들에서 많이 강조되었지만 

언어결과와의 관계에 대해서 실제적으로 통계적 분석을 한 연구는 

없었다. 이 연구의 목적은 구개열 환자에 있어서 연구개 길이 연장

과 언어결과와의 상관관계를 알아보고자 하는 것이다.  

51명의 구개열 수술 환자를 대상으로 하였다.  증후군, 정신지체, 

청력장애 또는 수술 후 합병증이 발생한 환자는 이 연구에서 제외

되었다. 저자의 방법으로 수술 전후 연구개의 길이를 측정하였고 수

술 후 언어결과는 3세 전후에 청지각적인 언어평가를 통해 이루어

졌다. Mann-Whitney U test 와 Kruskal-Wallis test 를 통하여 

연구개 길이 연장이 수술 후 언어 결과에 미치는 영향을 통계적 분

석을 하였다. 그 결과 통계적으로 유의한 상관관계가 나타나지 않았

다.  

이 연구에서 통계적인 접근을 통해서 구개열 환자의 수술 후 언

어 결과에 있어 수술 전후 연구개 길이 연장 자체 보다는 입천장 

근육들의 적절한 재배치와 같은 다른 수술적 요인들이 중요한 예후
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인자가 되는 것을 규명하였다. 

주요어 : 구개길이연장, 언어결과, 구개열 

학번 : 2014-21144 
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