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1 Title of the dissertation A comparison and evaluation of the 

outcomes of different palatoplasty 

techniques in cleft palate patients 

2 Introduction  

A. Problem statement Although different techniques have 

been used for the repair of cleft palate 

over the years, no technique has been 

specified as the ideal treatment for all 

patients. This study will be determining 

the ideal technique through a 

comparison of the overall outcome of 

four different palatoplasty techniques in 

cleft palate patients operated between 

2015-2017 in the SDM Craniofacial 

Research Centre. 

B. Rationale There is a need for conducting this 

study so as to determine the frequency 

and extent of the complications of 

palatoplasty. Further clarity to the 

previously available data will be 

provided and a cohesive result will be 

obtained. 

C. Novelty In this study, the subjects are followed 

up to evaluate and compare four 

techniques and their outcomes on 

speech, fistula, and arch collapse. A 

comprehensive review of the perceptual 

analysis is done and their outcomes are 

evaluated. This elaborates the formerly 

established positive and negative results 

and their inter-association. 

D. Expected outcome and application The study will provide data comparing 

speech, fistula, and arch width in cleft 

palate patients operated by Langenbeck, 

Furlow, Bardach, and Sommerlad 

techniques. 

The results can be applied in the 

treatment planning for future cleft 

palate repair cases. 

3 Research question(s) What is the difference between 

outcomes of different palatoplasty 

techniques in cleft palate patients? 

4 Research hypothesis (es), if any Nil 

5 Objectives of the Study: 

A. Primary objective(s) 

B. Secondary objective(s) 

A. Comparison of outcomes of 

cleft palate repair between 

Sommerlad, Furlow, 

Langenbeck, and Bardach 

techniques in terms of speech. 

B. Comparison of outcomes of 

cleft palate repair between 

Sommerlad, Furlow, 

Langenbeck, and Bardach 



techniques in terms of fistula 

and arch width. 

6 1. Review of literature 1. - Year: 2019 

            - Author:  

K. A. Sakran, R. Liu, T. Yu, R. K. Al-

Rokhami, D. He 

            - Title:  

A comparative study of three 

palatoplasty techniques in wide cleft 

palates 

- Number of cases: 142 

- Site: Cleft hard and soft palate 

(CHSP) with either Veau II 

(isolated complete cleft hard 

and soft palate) or Veau III 

(complete unilateral cleft lip and 

palate) 

- Parameters: Nonsyndromic 

patients, age less than 3 years at 

the time of palatoplasty, cleft 

palate width >8 mm, primary 

cleft palate repair using the 

MPFZP, VL, or 2FP technique, 

and patients with an adequate 

postoperative follow-up period 

(1 week, 3 months, and at least 

1 year for the recording of 

wound dehiscence, oronasal 

fistula, and VPI, respectively) 

- Methods: Patients with CHSP 

(Veau II or III) underwent cleft 

repair by modified palatoplasty 

with Furlow Z-plasty (MPFZP), 

von Langenbeck (VL) 

procedure, or two-flap 

palatoplasty (2FP). The surgical 

repairs were performed by 

highly experienced cleft 

surgeons, and the decision to 

use one technique over another 

was left to the surgeons’ 

discretion. 

- Statistics: The statistical 

analysis was performed using 

IBM SPSS Statistics version 

25.0 (IBM Corp., Armonk, NY, 

USA). Descriptive data were 

reported as the mean and 

standard deviation (SD) or as 

the frequency and percentage 

where appropriate. One-way 

analysis of variance (ANOVA) 



was used to compare age at the 

time of repair and cleft width 

among the three treatment 

groups. The x2 test was used to 

compare variances in sex, cleft 

Veau type, and the incidence of 

postoperative complications 

among the three groups. A P-

value of <0.05 was considered 

to represent statistical 

significance. 

- Results: There was no 

statistically significant 

difference among the treatment 

groups in terms of sex, age at 

repair, cleft palate width, or 

cleft Veau type. The follow-up 

period ranged from 3 to 19 

months in all groups. 

- Conclusion: This study did not 

find significant differences in 

the incidence of postoperative 

wound dehiscence and oronasal 

fistula among the three 

treatment groups. However, 

VPF was significantly better 

among patients who underwent 

a MPFZP repair. Thus, the 

findings of this study could 

guide the surgical community 

towards considering the MPFZP 

as a preferred technique for cleft 

repair in patients with wider 

Veau type II and III cleft palate. 

 

2. - Year: 2015 

            - Author:  

Mitchell A. Pet, Lynn Marty-Grames, 

Mary Blount-Stahl, Babette S. 

Saltzman, David W. Molter, Albert S. 

Woo 

            - Title:  

The Furlow Palatoplasty for 

Velopharyngeal Dysfunction: 

Velopharyngeal Changes, Speech 

Improvements, and Where They 

Intersect 

- Number of cases: 29 

- Site: Overt or submucous cleft 

palate with or without cleft lip. 

- Parameters: All patients had 

clinical findings consistent with 



VPD and demonstrated incom- 

plete velopharyngeal closure on 

lateral videofluoroscopy (LVF). 

Preoperative and postoperative 

LVF and perceptual speech 

examination (PSE) were 

required for inclusion in this 

study. Patients were excluded 

for any previous procedures for 

correction of VPD. 

- Methods: Lateral 

videofluoroscopy and 

perceptual speech examination 

were conducted preoperatively 

and postoperatively in order to 

measure velopharyngeal 

dimensions and speech quality. 

Anatomical and speech changes 

associated with the Furlow 

palatoplasty were described and 

an exploratory analysis of the 

relationship between surgical 

changes to the velopharynx and 

clinical outcomes was done. 

- Statistics: Data was analyzed 

using SPSS 18.0 (SPSS, 

Somers, NY). Two-tailed P 

values were used throughout, 

and statistical significance was 

defined as a P value < .05. P 

value correction was not 

deemed appropriate, because 

our multiple comparisons are 

highly interrelated and address a 

single core understanding of 

velopharyngeal functional 

anatomy. 

- Results: Furlow palatoplasty 

results in significant velar 

elongation, increased acuity of 

the genu angle, and 

retropositioning of the levator 

sling. Postoperative speech 

improvement was identified on 

the three subscales of resonance, 

nasal emission, and 

stops/plosives. Speech 

improvement and the absence of 

need for reoperation were most 

consistently associated with 

tightening of the genu angle. 

- Conclusion: Furlow 



palatoplasty lengthens the 

palate, while both tightening 

and retro-positioning the levator 

sling. These changes reflect 

transverse recruitment of lateral 

velar tissues, along with 

transverse tightening and 

anterior release of the muscle 

fibers, respectively. Levator 

tightening is most consistently 

associated with improved 

speech outcomes. 

 

3. - Year: 2001 

            - Author:  

Sie KC, Tampakopoulou DA, Sorom J, 

Gruss JS, Eblen LE 

            - Title:  

Results with Furlow palatoplasty in 

management of velopharyngeal 

insufficiency 

- Number of cases: 48 

- Site: Overt and submucous cleft 

hard and soft palate. 

- Parameters: Patients who 

underwent a Furlow 

palatoplasty between June of 

1994 and August of 1998 were 

included. Age at time of 

surgery, and presence of 

syndrome was assessed. 

- Methods: All patients 

underwent preoperative and 

postoperative speech analyses to 

describe velopharyngeal 

insufficiency severity, nasal air 

emissions, resonance, 

preoperative nasendoscopy to 

assess velopharyngeal gap size 

and palatal and lateral 

pharyngeal wall movement. 

- Statistics: SPSS (SPSS Inc., 

Chicago, Ill.) was used to 

perform the statistical analysis. 

Descriptive statistics were used 

to describe the patient 

population. Chi-square analysis 

was used to investigate the 

relationship between patient 

characteristics and speech 

outcome. Fisher’s exact test was 

used when appropriate. 



- Results: Substantial 

improvement was seen in 7 of 

the 29 patients without complete 

resolution. There was a 

significant association between 

male gender and complete 

resolution of velopharyngeal 

insufficiency Presence of 

syndrome and female gender 

was associated with audible 

residual velopharyngeal 

insufficiency. 

- Conclusion: Most patients who 

underwent a Furlow 

palatoplasty had a complete 

resolution or substantial 

improvement of velopharyngeal 

insufficiency postoperatively, 

and there were few surgical 

complications. 

 

4. - Year: 2004 

            - Author:  

Kristiane M. Van Lierde, Stanislas 

Monstrey, Katrien Bonte, Paul Van 

Cauwenberge, Bart Vinck 

            - Title:  

The long-term speech outcome in 

Flemish young adults after two 

different types of palatoplasty 

- Number of cases: 37 

- Site: Cleft hard and soft palate 

- Parameters: Young adults aged 

between 16 and 30 years, no 

clefts associated with 

syndromes, no secondary 

pharyngeal surgery, no 

cognitive deficiency, no 

neuromotor dysfunction or 

residual hard palate fistula and 

hearing thresholds less than 20 

dB in the poorer ear. 

- Methods: Objective as well as 

subjective assessment 

techniques were used. The 

evaluation of the articulation 

included a phonetic inventory 

and a relational analysis in 

which the consonant and vowel 

productions were compared 

with target productions and 

analyzed for error types at the 



segmental level. The speech 

samples were perceptually 

judged for intelligibility and 

nasality. The Nasometer was 

used for the objective 

measurement of the nasalance 

values. The assessment of the 

voice included a perceptual 

evaluation and a determination 

of the Dysphonia Severity 

Index. 

- Statistics: Statistica for 

Windows (version 5.1) was used 

for the statistical analysis of the 

nasalance data. For the 

comparison of the perceptual 

evaluation results of the subjects 

who had a one-stage Wardill— 

Kilner palatoplasty and those 

with a two-stage Furlow 

palatoplasty the Sign test was 

applied. For the comparison of 

the nasometric values and the 

DSI results of the subjects who 

had a Veau—Wardill—Kilner 

and those with a Furlow 

palatoplasty the student’s t-test 

was performed. For the 

comparison of the results of 

both surgical techniques with 

the available non-cleft 

normative data an univariate 

analysis of variance was 

employed for the nasalance data 

and a Sign test for the 

perceptual evaluation data. 

- Results: The subjects who 

received a two-stage Furlow 

palatoplasty showed statistically 

more hypernasality and higher 

nasalance scores in comparison 

with the one-stage Wardill—

Kilner palatoplasty. No major 

differences regarding 

articulation and voice 

characteristics were found. As 

expected, significant differences 

were found between the speech 

intelligibility and resonance 

characteristics in subjects who 

received palatoplasty and the 

normative data. 



- Conclusion: Since the subjects 

who received a one-stage 

Wardill—Kilner palatoplasty 

had a significantly better speech 

outcome it was decided in the 

craniofacial team of the 

University Hospital of Ghent 

that a two-stage palatoplasty 

would no longer be performed. 

 

5. - Year: 2017 

            - Author:  

Stephen R. Chorney, Emily Commesso, 

and Sherard Tatum 

            - Title:  

Incidence of Secondary Surgery after 

Modified Furlow Palatoplasty: A 20-

Year Single-Surgeon Case Series 

- Number of cases: 312 

- Site: Class I cleft was limited to 

soft palate; class II, cleft of the 

soft and hard palate; class III 

cleft of the soft, hard, and 

unilateral primary palate; and 

class IV, soft and hard palate 

cleft with bilateral cleft primary 

palate. 

- Parameters: Children younger 

than 18 years with unrepaired 

cleft palates with or without 

cleft lip who presented for 

primary repair by a single 

surgeon. Patients with Robin 

sequence, syndromic clefts, and 

submucous cleft palates 

requiring palatoplasty for VPI. 

Patients were excluded only if 

they had a prior palatoplasty by 

another surgeon or underwent 

combined procedures such as 

Furlow and pharyngoplasty or 

pharyngeal fat injection. 

- Methods: All operations were 

conducted by a single surgeon 

from March 1994 through 

December 2013. Charts were 

reviewed for demographics, 

cleft type, genetic syndrome, 

operations performed, and 

complications, including VPI 

and oronasal fistula. 

- Statistics: The data was 



organized in Microsoft Excel 

(Microsoft, Redmond, 

Washington). Analysis was 

performed using SPSS Statistics 

for Windows (version 22.0; 

SPSS, Inc, an IBM Company, 

Chicago, Illinois). Comparison 

of age of repair, a continuous 

variable, was performed using a 

Student t test for independent 

samples (a <.05), while other 

data was analyzed using the 

Pearson x2 or Fisher exact test 

for groups <5 where 

appropriate, both with 

significance set at P <.05. 

- Results: Overall, 16 (5.1%) 

required subsequent pharyngeal 

flap for VPI, and 48 (15.4%) 

required oronasal fistula 

repair.Veau class II had higher 

pharyngeal flap rates. Fistula 

repair was lower in Veau I but 

higher in Veau II and IV. Older 

age and Robin sequence were 

associated with higher rates of 

oronasal fistula repair. 

- Conclusion: The modified 

Furlow palatoplasty yields 

acceptable rates of secondary 

surgery for VPI without 

selection based on cleft width. 

While the oronasal fistula repair 

rate is high, it is concordant 

with previous reports and is 

likely related to the rare use of 

lateral relaxing incisions. 

7 2. Methodology  

A. Study design Retrospective cohort 

B. Study participants (human, animals or both) Humans 

i.          Inclusion criteria 

 

 

 

 

 

 

 

1. Operated between January 2015 

- December 2017. 

2. Operated using von 

Langenbeck, Sommerlad, 

Furlow, or Bardach techniques. 

3. Age group below 3 years. 

4. Nonsyndromic patients. 

 

1. Syndromic patients. 



 

ii. Exclusion criteria 

 

 

 

 

 

iii. Withdrawal criteria, if any (trial-related 

therapy, follow-up and documentation are 

terminated prematurely as it is indicated to 

ensure safety of the participants)   

iv. Rescue criteria, if applicable (starting 

symptomatic therapy either to control 

symptoms of disease or to overcome lack of 

adequate efficacy of the study drug or placebo)                                                                 

v. Number of groups to be studied, identify 

groups with definition 

2. Patients above 3 years of age. 

3. Patients operated for surgical 

correction multiple times. 

4. Guardians of the patients who 

refuse to participate in the 

study. 

 

 

 

Nil 

 

 

 

Nil 

 

 

 

 

Four groups 

1. Patients operated using von 

Langenbeck technique 

2. Patients operated using 

Sommerlad technique 

3. Patients operated using Furlow 

technique 

4. Patients operated using Bardach 

technique 

C. Sampling  

a. Sampling population 

 

 

 

 

 

 

 

 

 

 

 

 

b. Sample size calculation 

 

 

 

 

 

 

 

● Patients with either isolated, 

unilateral, or bilateral cleft 

palate with or without cleft lip 

and / or alveolus. 

● Patients operated using 

Langenbeck, Sommerlad, 

Furlow, or Bardach techniques. 

● Patients operated from January 

2015 to December 2017 in the 

SDM Craniofacial Research 

Center. 

● Patients who were below 3 

years of age at the time of 

surgery. 

 

Sample size estimation was done using 

G. Power sample size estimation 

software (ver3.1.9.2) as follows: 

 

z tests - Proportions: Difference 

between two independent proportions 

Analysis: A priori: Compute required 

sample size 

Input: Tail(s) = Two 



 

 

 

 

 

 

 

 

 

c. Sampling technique 

Proportion p2 = 0.01 

Proportion p1 = 0.23 

α err prob = 0.05 

Power (1-β err prob) = 0.80 

Allocation ratio N2/N1 = 1 

Output: Critical z = -1.95 

 

Final minimum sample size is 140. 

 

Quota sampling 

D. Randomization details (for interventional 

studies)- Intervention details with standardization 

techniques (drugs / devices / invasive procedures 

/ noninvasive procedures / others) 

Nil 

E. Ethical Clearance from the Institution’s Ethics 

Committee Obtained? 

Yes 

F. Study procedure ● Patients’ age and gender wll be 

recorded. 

● The type of cleft will be 

recorded. 

● The palatoplasty technique used 

for cleft palate repair will be 

recorded. 

● The patients in each group will 

be evaluated for incidence of 

dehiscence, incidence and size 

of fistula. 

● Maxillary arch dimensions will 

be measured - maxillary 

impressions will be recorded to 

measure the intercanine 

distance, intertuberosity 

distance, and sagittal arch length 

for evaluation of arch collapse. 

● Patients will be evaluated for 

speech using the Henningsson 

Universal Parameter Ratings for 

Reporting Speech Outcomes in 

Cleft Palate. 

● The data will be tabulated for 

the final comparison of the 

outcomes. 

G. Data collection methods including settings and 

periodicity 

Descriptive statistics: Percentage of 

participants with various complications 

will be calculated. 

H. List of statistical tests to be used for data analysis Comparison of proportion of 

complications between each group will 



be done by Chi-square test. When the 

Chi-square assumptions are violated, 

Fisher’s exact test will be employed. 

P-value of less than 0.05 will be 

considered as statistically significant. 

I. If it’s a Clinical Trial: Clinical Trials Registry of 

India or equivalent registration number to be 

mentioned 

Nil 

8 3. List risks and benefits of the study ● Risks: None. 

● Benefits: The results can be 

applied in the treatment 

planning for future cleft palate 

repair cases. 
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PATIENT INFORMATION SHEET

Title of thesis - A comparison and evaluation of the outcomes of different palatoplasty
techniques in cleft palate patients.

An Invitation -

As a part of my thesis I am inviting you to participate in this project.

The aim of this thesis is to investigate the outcome of different cleft palate repair techniques in
the patients.

What will happen in this research?

The age and gender of the patient, type of cleft, palatoplasty technique used for cleft palate repair
will be recorded.

The patients in each group will be evaluated for incidence of and size of fistula.

Maxillary arch dimensions will be measured - for evaluation of arch collapse.

Patients will be evaluated for speech using the Henningsson Universal Parameter Ratings for
Reporting Speech Outcomes in Cleft Palate.

The data will be tabulated for the final comparison of the outcomes.

What are the risks and benefits?

There are no known risks.

The results can be applied in the treatment planning for future cleft palate repair cases.




